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data is volatile or non-volatile. Volatile storing memory devices result in loss of

data when power is interrupted. Non-volatile memory circuitry retains the stored
data even when power is interrupted.

This invention was principally motivated in making improvements to the

20 design and operation of memory circuitry disclosed in the Kozicki et al. U.S.

Patent Nos. 5,761,115; 5,896,312; 5,914,893; and 6,084,796, which ultimately

resulted from U.S. Patent Application Serial No. 08/652,706, filed on May 30,

1996, disclosing what is referred to as a programmable metallization cell. Such

a cell includes opposing electrodes having an insulating dielectric material

25 received therebetween. Received within the dielectric material is a fast ion

conductor material. The resistance of such material can be changed between

highly insulative and highly conductive states. In its normal high resistive state,

to perform a write operation, a voltage potential is applied to a certain one of

the electrodes, with the other of the electrode being held at zero voltage or

30 ground. The electrode having the voltage applied thereto functions as an anode,

while the electrode held at zero or ground functions as a cathode. The nature

of the fast ion conductor material is such that it undergoes a structural change

at a certain applied voltage. W.ith such voltage applied, a conductive dendrite

or filament extends between the electrodes, effectively interconnecting the top

35 and bottom electrodes to electrically short them together.
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form Ag,Se, which effectively dopes the glass with silver. The applied energy

and overlying silver ultimately result in the silver migrating into the glass layer

such that a typical homogenous distribution of silver throughout the layer is

achieved.

25 Saturation of silver in germanium selenide is apparently at a maximum of
about 34 atomic percent or less depending on the germanium selenide
stoichiometry. Yet, preferred existing technology for cell fabrication constitutes
a concentration which is less than the maximum; in the case of 34 atomic
percent maximum, an example concentration would be about 27 atomic percent.

30 After the chalcogenide material is provided with silver to a desired
concentration, the top electrode material (typically silver) is next deposited. But,
as the silver doping/diffusion into the chalcogenide material approaches the
maximum or saturation, some Ag,Se was discovered to form at the surface and
remain there as opposed to diffusing into the glass. Further, the surface Ag,Se

35 was typically in the form of semicircular nodules or bumps anywhere
from 50 Angstroms to 20 microns across. Unfortunately when the typical silver

electrode material is subsequently deposited, such tends to mound on top of
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20 least one element which is selected from up 1 Group 14, Group 15, or

Group 17 of the periodic table. A silver comprising layer is formed over the

chalcogenide material. The silver is irradiated effective to break a chalcogenide
bond of the chalcogenide material at an interface of the silver comprising layer
and chalcogenide material and diffuse at least some of the silver into the

25 chalcogenide material, and an outer surface of the chalcogenide material is
formed. After the irradiating, the chalcogenide material outer surface is exposed
to an iodine comprising fluid effective to reduce roughness of the chalcogenide
material outer surface from what it was prior to the exposing. After the
exposing, a second conductive electrode material is deposited over the

30 chalcogenide material, and which is continuous and completely covering at least
over the chalcogenide material, and the second conductive electrode material is
formed into an electrode of the device.

Other implementations and aspects are contemplated and disclosed.

35 Brief Description of the Drawings
Preferred embodiments of the invention are described below with reference

to the following accompanying drawings.



exposi ng, a second conductive electrode nmaterial is deposited over the 30
chal cogeni de material, and which is continuous and conpletely covering at

| east oweO oBh®eghal cogeni de material, and the second con@gettisosE2mbect r ode
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the invention. HFig. 2 isSa avisweof tfie tiig. Ai gvafér edgereritr algre procssimg step
processi ng to that shown by Fig. 1. 5 Fig. 3 is a view of
the Fig. ﬁk@ﬁgg ‘?rﬁ n@‘ﬁf bf’ &S@I ng step subsequent to that shown by
Fig 2. El g. 4 iEgad waeviewfoftrieeF@gwafbrmgraentfatagjmassmg steppr ocessi ng step
subsequent to that shown Flg g. 5is aviewof the Fig. 1 wafer
fragment at® ”3’ ALY, Wﬁtg@ l1yo§§'=hb%equent to that shown by Fig. 4. Fig.
6 is a view of tfhg F4 gs 4 vieweof ftheagfignt1 atafar fragtesti aig as ipegressinigs stgpent
to that shown bh/ ﬁ“ %st Nbd?s ffr Carrying Qut the Invention and

Di scl osure 9P \J/"ef?{tﬁ° af ShRWP DY ‘0 Fig. 1, a seniconductor wafer
fragment 10 is sfhgvvrﬁ li§ HUuiewoor tlp)é eFFigr redvafebdeligmnt af aa praddssithgoktep
formng a non vol aito e t s sta vari abl e device. By way of exanple only,
exanpl e "8ucHPFEWRILL ALY gg"f anmmabl e netal | ization cells and

progr ammabl e Optmgale as eéranéw théleFlgpalt evdfer rfefgaiertdat @ baessingustdper by
way of exa ranmabl e capacitance el enents,

e onl clu
progr am*rablng‘ bsggy! tatr‘?cg‘aél gﬂ\“;\’ t Fngr grammabl e antifuses of integrated
circuitry and programmabl e nenory cells of nmenory circuitry. The above
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variable device. By way of example only, example such devices include

programmable metallization cells and programmable optical elements of the
patents referred to above, further by way of example only, including
20 programmable capacitance elements, programmable resistance elements,
programmable antifuses of integrated circuitry and programmable memory cells
of memory circuitry. The above patents are herein incorporated by reference.
The invention contemplates the fabrication techniques and structure of any
existing non-volatile resistance variable device, as well as yet-to-be developed
25 such devices. In the context of this document, the term "semiconductor
substrate" or "semiconductive substrate" is defined to mean any construction
comprising semiconductive material, including, but not limited to, bulk
semiconductive materials such as a semiconductive wafer (either alone or in
assemblies comprising other materials thereon), and semiconductive material
30 layers (either alone or in assemblies comprising other materials). The term
"substrate" refers to any supporting structure, including, but not limited to, the
semiconductive substrates described above. Also in the context of this
document, the term "layer" encompasses both the singular and the plural unless
otherwise indicated. Further, it will be appreciated by the artisan that "resistance
35 variable device" includes devices wherein a property or properties in addition to

resistance is/are also varied. For example, and by way of example only, the
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Material 22exangle ej‘nw qirbferfear arethents fug "Adrarepheumdadid remexamsplanrefan@ds i n
the fi nlzshed eo\clj of formlng material 22 over substrate 10 is by chemical vapor deposition
to completely fill opening 20, followed by a planarization technique, for example
chemical mechanical polishing. Material 22 is preferably formed to be
amorphous and remains amorphous in the finished device.
A silver comprising layer 24 is formed to a second thickness over
25 chalcogenide material 22. Silver comprising layer 24 is preferably predominately
(majority) elemental silver, and can consist or consist essentially of elemental
silver. In one preferred embodiment, the second thickness is at least 30% of
the first thickness.
Referring to Fig. 2, silver comprising layer 24 is irradiated effective to
30 break the chalcogenide bond of chalcogenide material 22 at an interface of silver
comprising layer 24 and chalcogenide material 22, and diffuse at least some of
the silver into chalcogenide material 22. In Fig. 2, material 22 is designated
with numeral 23 and peppered in the drawing to indicate metal ions being
received therein. A preferred irradiating includes exposure to actinic radiation
35 having a wavelength from about 164 - 904 nanometers, with radiation exposure
at between 404 - 408 nanometers being a more specific example. A more

specific example is a flood UV exposure tool operating at 4.5 milliwatts/cm?



A silver comprising layer 24 is formed to a second thickness over 25
chal cogenide material 22. Silver conprising |layer 24 is preferably

pr edom nawelog/o19emmj ority) el enental silver, and can consi LTSI St
essentially of elemental silver. In one preferred enbodi nent, the second
thickness is at least 30%of the first 6hickness. Referring to Fig. 2,
silver conprising layer 24 is irradiated effective to 30 break the
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conpri si ng gg}%gtl g‘l‘vetr ?n aav owe%? o?a pIura |tty onarlgb% resistant states. Further, the
invention contemplates any other method of forming Ag,Se over chalcogenide
comprising material, and for example a discontinuous layer of Ag,Se, by any
other existing or yet-to-be-developed methods.
Referring to Fig. 3 and after the irradiating, chalcogenide material outer
25 surface 25 is exposed to an iodine comprising fluid effective to reduce
roughness of chalcogenide material outer surface 25 from what it was prior to
the exposing. In one preferred embodiment, such exposing occurs to Ag,Se to
be effective to etch away at least some of the Ag,Se, more preferably effective
to etch away at least a majority of the Ag,Se, and most preferably effective to
30 etch away substantially all of the Ag,Se, as shown in Fig. 3. In one exemplary
embodiment, roughness reduction is contemplated independent of Ag,Se
formation and removal. Further in one exemplary embodiment, etching away of
at least some Ag,Se is contemplated independent of the effect on surface
roughness.
35 One preferred iodine comprising fluid is a liquid, for example an iodide
solution such as a potassium iodide solution. An example preferred potassium

iodide solution comprises from 5 to 30 grams of |, per one liter of a from 20%



20 percent silver in a lowest of a plurality of variable resistant states.
Further, the invention contenplates any other nethod of form ng Ag2Se over
chal cogenwda3/otwopri sing material, and for exanple a di scentriusone®™29 ayer of
Ag2Se, by any other existing or yet-to-be-devel oped nethods. Referring to
Fig. 3 and after the irradi ating, chal cofenide material outer 25 surface
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copper, -cobahd .26 constitutes silver. During the formation of layer 26, some of it might
.20 diffuse into layer 23.
Referring to Fig. 5, material 26 is patterned into an electrode 30.
Patterning to produce electrode 30 is typically and preferably conducted utilizing
photolithography. Such provides but one preferred example of forming a second
electrode material operatively proximate the chalcogenide material. In a
25 preferred embodiment, such results in the formation of a non-volatile resistance
variable device which is fabricated into a programmable memory cell of memory
circuitry.
Referring to Fig. 6, one or more dielectric layers 32 are uitimately formed
over the device. Of course, intervening conductive and semiconductive layers
30 might also be provided to form other lines and devices outwardly of the depicted

device.



pal | adi um vanadium titanium alloys thereof and conpounds includi ng one
or nore of these elenents. In accordance with a preferred programmbl e
nmetal | i zawoosoosbl enbodi ment, and where "A" is Ce, at | eaet/usne2b9
materials 16 and 26 constitutes silver. During the formation of |ayer 26,
sone of it might 20 diffuse into |ayer 83. Referring to Fig. 5, naterial
26 is patterned into an electrode 30. Patterning to produce el ectrode 30
is typically and preferably conducted gitAIMSZi ng phot ol i t hography. Such

provi des but one, pr effrre e agp{fe of formn al secon(ii el ect.rolde mat eri al
operatively prox!-nmateit N 1% olPERING: Ard1oBFYalgtile | pesiptance, variablF cdevice,

enbodi nent ,ccﬁﬂﬁbim@sul ts in the formation of a non-volatile resistance
vari abl e device which is fabricated into rogranmabl e ry cell of
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8 CLAIMS dompriseet Bodesst oy Bidigert WAIRhVRI 8életRdr BEMS GroWE 18AIGbe14,
devi ce, con'Pri sipg: form n% a_first _c&ndu ive electrode material on a

substrate; S48 APng" GIQHRobeAf d2e PERBFICSRS nateri al over the first

SvﬁnductiAve el ecformfgy HPélil%i @bmptikia cmérce@mﬁnirﬁecmwﬁiérwde e@emél,si(;g Axng
ere "A'" conprjises at |east one enent ich is selecte ro oup ,
Goup 149 G oupegiatigs &g iiver %%q'wé 19 AERf cat%\tiﬁef%?geln 't??@g]a oL figer

conpri si ng ¢MIesgeNiee hRefhRlat ogeNhefady i Be silfei coafirifihddalée awidl ver
effective to break a chal cogeni d&g{??{ld of the chal co er}jtfge,nat erial at an
i nterface ofhdgRIEN|dR MR i AR AIFupEr ahdgast saMo fEnitfe Sieerinte thsd

diffuse at ¢easdgeniEEmateriaeard fov@ing & Buldh@urfabélof Gge Bhaleogaric®s materiaknd
formng an outer surface of the chal,coqeni(g‘%’ mat eri al ; af#er t

] he
irradiating, e_xp%fé‘?rnﬁ‘_et W@Wﬁﬂ@ﬁc&é%‘?ﬁ'% hedalcooepidesmateriat Quter: yirfacs té’_n
i odi ne qgnpanm Soddlef tatherighd erlid \eBfelclivé a8 URRUEOUBNGRESsObf the dHardogesriel de
material outer surface fromwhat jt was pri.or tgr&the exﬁqgm n(?; and after
t he exposi natetighoxteri sHyfaseskemnyhatof pUer &9 CEHLS' Nt 87 al over
after the exposing, depositing a second conductive electrode material over
the chalcogenide material, and which is continuous and completely covering at
least over the chalcogenide material, and forming the second conductive

20 electrode material into an electrode of the device.

2. The method of claim 1 wherein the iodine comprising fluid is a

liquid.

25 3. The method of claim 1 wherein the iodine comprising fluid is an

iodide solution.

4. The method of claim 1 wherein the iodine comprising fluid is a

potassium iodide solution.

30
5. The method of claim 4 wherein the potassium iodide solution
comprises from 5 to 30 grams |, per 1 liter of a from 20% to 50% potassium
iodide solution.
35 6. The method of claim 1 wherein the silver comprising layer is

predominately elemental silver.



t he chal cogenide material, and which is continuous and conpl etely covering
at | east over the chal cogenide material, and form ng the second conductive
20 el ect rwo@3nmoeri al into an el ectrode of the device. 2. pChasneried of
claiml wherein the iodine conprising fluidis a liquid. 25 3. The nethod
of claim 1l wherein the iodine conprising9fluid is an iodide solution. 4.
The nmethod of claim 1l wherein the iodine conprising fluid is a potassium

i odi de sol ution.730 5Thdmeethed odcciaitn dl @henedh W ireadiatirdte isp effastdieuto fayoh de

solution ¢ ises.from5 to rans 1 er, 1 l.iter of a fraom 20% 50%
ot ass um  RBRieas o1 BTionent 35 1Be AT pdfadh nf bRk, Find sHERS T ver
conpri si ng awyeratileastps@nemfnthtehy,Sd andnthatebyi atv krast \paErtGdly Odddi®duting to

PCT/ US02/ 27929 9 'Z Thedmai hod of claim 1l wherein the irradiating is
effective tP'FIPHE"MFISEHE St | east part of the outer surface, the etching
bei ng efective to etch away at |east sone of the Ag2Se and thereby at

| east partially gontributi 0 aid,roughness, reduci ng.. 5 8. The net hod
of claim1l vvhereg'n " Aj'rﬁ)%&?r%ﬁf’éeog m é.Wéf%S'%’ghSBmBF'S%Tq%% 1 conprising
form ng the non-volatile resistance variable device into a programrmabl e
menory cel |l of nmory_circuitry. .10 .10., The nethod_of .clajm 1 wherei.n the
(Tt and secondcondli | ey coh (RIE it SIMERENGr LOTMiFy offh nofoiBle
met hod of fsstargeavanabies dedite ligtor ® predrameeablamenhérg cdivofcememolp circuitry.
conprising: formng a first conductive el ectrode material on a substrate,;
form ng '8 chal cogeni de conprising material over the first conductive

el ectrode materi @b, tTke ahethodgenckhim matwetierain craaTirstsamd s&s6ry , comdactkve’ A"
conprises at, | east one.el enent. . which is selected from G oup 13, G oup 14,
20 Group 15‘?'68?'0%? @LFBeﬂssoafret(hféerﬁgfi odi c tabl e;

11. A method of forming a non-volatile resistance variable device,
15 comprising:
forming a first conductive electrode material on a substrate;
forming a chalcogenide comprising material over the first conductive
electrode material, the chalcogenide material comprising A,Se,, where "A"
comprises at least one element which is selected from Group 13, Group 14,
20 Group 15, or Group 17 of the periodic table;
after forming the chalcogenide comprising material, forming Ag,Se over
the chalcogenide comprising material,
after the irradiating, exposing the Ag,Se to an iodine comprising fluid
effective to etch away at least some of the Ag,Se; and
25 after the exposing, depositing a second conductive electrode material over
the chalcogenide material and forming the second conductive electrode material

into an electrode of the device.

12.  The method of claim 11 wherein "A" comprises Ge.
30
13. The method of claim 11 comprising forming the non-volatile

resistance variable device into a programmable memory cell of memory circuitry.

14. The method of claim 11 wherein the iodine comprising fluid is a
35 liquid.



after formng the chal cogenide conprising material, form ng Ag2Se over the
chal cogeni de conprising material; after the irradiating, exposing the Ag2Se
to an i odwvoaspoowprising fluid effective to etch away at Peaatsozoiveo of the
Ag2Se; and 25 after the exposing, depositing a second conductive el ectrode
mat eri al over the chal cogenide materi allGnd forming the second conductive
el ectrode material into an electrode of the device. 12. The nmethod of
claim 1l wherei n§.A" Tlenmethed obalaim301 Mherémetheetddoe odmetisingn filidd is an
conprising f 8.rrri ncﬁ tt he non-vol atile resistance variable device into a

pr ogr ammabl '8YFENFYN UL | of memory circuitry. 14. The method of claim 11
wherein the iodine conprising fluidis a 35 liquid. WO 03/019691

PCT/ US02/ 27929 1 1 The hod_ ,of c¢l.aim11l er.ei.n the iodi ne conprising
flutd s an i odle SEIeTefed 1 cm et the  giRe ébrping Mo & oci ne
conpri si ag pdtasgumsiodideSsqloti@ssi um i odi de sol ution. 17. The method of claim
16 wherein the potassiumiodide solution conprises from5 to 30 grans 12
per 1 liter of a from20%to 50% potassium iodide solution. 10 18. The

met hod of cl ai mf7Z comipe imethgddefpetdimni NG Wwherede dbadpotassidonc iodide edodatianode

material to_be contjnuous conpl.etely, covering, at st er the

Chal cogeni RS LM 420790 GBS deribet JHrcPaparat i AOERROBREUE: ng
i s effectiviedide sdlation.away substantially all of the Ag2Se. 20. A nethod of
formng a non-volatile resistance variable device, conprising: 20 formng

a first '®onductive electrode material on a substrate; form ng a
chal cogeni de conys.i Si Tige Nietiodl ofo\adint het f comprisioagduiepoyitingeltieet sestnd

At Lenat orf Gk ERANetR MReEl (B PRI DARGE 80D PEPRATLE " T BRY 15,

or G oup l7owdr thBechatdogedide matdrial.

15° 19. The method of claim 11 wherein the exposing is effective to etch
away substantially all of the Ag,Se.

20. A method of forming a non-volatile resistance variable device,
comprising:
20 forming a first conductive electrode material on a substrate;
forming a chalcogenide comprising material over the first conductive
electrode material, the chalcogenide material comprising A.Se,, where "A"
comprises at least one element which is selected from Group 13, Group 14,
Group 15, or Group 17 of the periodic table;
25 after forming the chalcogenide comprising material, forming a
discontinuous layer of Ag,Se over the chalcogenide comprising material;
after the irradiating, exposing the Ag,Se to an iodine comprising fluid
effective to etch away at least some of the Ag,Se; and
after the exposing, depositing a second conductive electrode material over
30 the chalcogenide material, and which is continuous and completely covering at
least over the chalcogenide material, and forming the second conductive
electrode material into an electrode of the device.

21. The method of claim 20 wherein the iodine comprising fluid is a
35 liquid.



25 after formng the chal cogenide conprising material, formng a

di sconti nuous | ayer of Ag2Se over the chal cogeni de conprising material;

af ter thewDrsaticat i ng, exposing the Ag2Se to an iodi ne corpmitsongyosd ui d
effective to etch away at |east sone of the Ag2Se; and after the exposing,
depositing a second conductive el ectroddtmterial over 30 the chal cogenide
material, and which is continuous and conpletely covering at |east over

t he chal cogeni de22vat efFhelmethod of cilaim @Ot wieersinc thed icclined nemprising efluid tis aGahe

mat eri al i%Si gnso%t?ochtrode of the device. 21. The nethod of claim 20
wherein the |5’ inhe conprising fluid is a 35 liquid. WO 03/019691

PCT/ US02/ 27929 11 22. The nethod of claim 20 wherein the iodine conprising

fluid is an iodige ut | : e of  cl.al.m 2 e 2 j_odi ne
conprising flui :?'s ZﬂL% "lbééﬁgqsgoﬁu%;-&ocﬁagg'hggﬁ"ﬁtw%r{s&%.90%}%@ Elgkﬁg% %laim
23 wher esn pdtesgrhaisdidensolotibrde sol uti on conprises from5 to 30 grans 12
per 1 liter of a from20%to 50% potassium iodide solution. 10 25. The

met hod of claim 20 wherein the exposing is effective to etch away

substantial |y al24.0f The Methtd. oR2&@laik 128t ivbdreid ther potagsianp riadjde nsddttion
menory cell _of nmeno chtcuitry, .C ri sing; [m £, S ctive
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chal cogeni diedidengoluttormg material over the first conductive el ectrode
mat eri al,, the chal cogenide material conprising A Sey, where "A" conprises

at Ieast1°one el ement which is selected 20 from Goup 13, Goup 14, G oup

15, or G oup 17 28. t hEhe@emnetbad of tcddime 20 fvaiereimgthee exposdrg oeffectiventp letoher
over the chal cogeni.de.. isin terial; irradiating the silver
effective tO"HF gg%%"%%&?%'[)&iﬁri‘%@gg%ﬁd of the chalcogenide material at an
interface of the silver conprising |ayer and 25 chal cogenide material and
di ffuse at |east sone of Ehe S|f:cver into the_ chal cogenl de r{:%lile(r)* al . the

i rradiating bei ngef factYE% 8 +SFRING & SEXHRIMAIANR memory memory
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15  circuitry, comprising:
forming a first conductive electrode material on a substrate;
forming a substantially amorphous chalcogenide comprising material over
the first conductive electrode material, the chalcogenide material
comprising A,Se,, where "A" comprises at least one element which is selected
20 from Group 13, Group 14, Group 15, or Group 17 of the periodic table;
forming a silver comprising layer over the chalcogenide comprising
material;
irradiating the silver effective to break a chalcogenide bond of the
chalcogenide material at an interface of the silver comprising layer and
25 chalcogenide material and diffuse at least some of the silver into the
chalcogenide material, the irradiating being effective to form a discontinuous
layer of Ag,Se over the chalcogenide comprising material, the irradiating being
effective to maintain the chalcogenide material underlying the Ag,Se in a
substantially amorphous state;
30 after the irradiating, exposing the Ag,Se to an iodine comprising fluid
effective to etch away at least a majority of the Ag,Se; and
after the exposing, depositing a second conductive electrode material over
the chalcogenide material, and which is continuous and completely covering at
least over the chalcogenide material, and forming the second conductive

35 electrode material into an electrode of the device.



| ayer of Ag2Se over the chal cogenide conprising material, the irradiating
being effective to maintain the chal cogenide naterial underlying the Ag2Se
in a subsbasviwmbly anorphous state; 30 after the irradi aPCmgiSoEXpPesi ng t he
Ag2Se to an iodine conprising fluid effective to etch away at |east a
majority of the Ag2Se; and after the expd®i ng, depositing a second
conductive electrode material over the chal cogenide material, and which is
conti nuous and cznpl eTke netbverofngjami 26 emeteciovide bbmectarhpageyifiéd is a
material, and.formng the second conductive 35 electrode material into an
el ectrode of9%%e device. WD 03/019691 PCT/US02/ 27929 12 27. The nethod of
claim 26 wherein the iodine conprising fluid is a liquid. 28. The nethod

of claim 26 whergin the iodin onpriskng fluid is an 5 iodide, sol.ution.
%0. CThe et hod ol af i S6 DRGSR e5; Gapieth Dt dadtls egmeriaing 1G9 ¢ ar

pot assi ug i ipdiddesalafiert.i on. 10 30. The net hod of claim29 wherein the
potassi um i odi de solution conprises from5 to 30 grans 12 per 1 liter of a
from20%to 50% potassium iodide solution. 31. The nethod of claim 26
wherein the silveg. compsiméthgd| sfyelainm 26 Whepgiedbsi indinel yorapesmytfiid $s laver .
32. The nethod aof cJ %i 26 wherein "A" conprises Ge. 33. The nethod of

clai m 26 whetasHuPhie Eigpﬁglf’ Yis effective to etch 20 away substantially
all of the Ag2Se.

10 30. The method of claim 29 wherein the potassium iodide solution
comprises from 5 to 30 grams |, per 1 liter of a from 20% to 50% potassium

iodide solution.

31. The method of claim 26 wherein the silver comprising layer is

15 predominately elemental silver.
32. The method of claim 26 wherein "A" comprises Ge.

33. The method of claim 26wherein the exposing is effective to etch

20 away substantially all of the Ag,Se.



