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A method of depositing an antimony-comprising phase change
materia] onto a substrate, comprising providing a reducing agent and vaporized
Sb(OR);

comprising gRhase change material on the substrate, the phase change material

a substrate, where R is alkyl, and forming there-from antimony-

having no greaNer than 10 atomic percent oxygen and comprising another metal

in addition to antimony.

2. The method of claim 1 wherein the substrate temperature while the
reducing agent and the Xaporized Sb(OR); are provided to the substrate is no

greater than 450°C,

3. The method of clajm 1 wherein the forming produces the phase

change material to have no greatyr than 5 atomic percent oxygen.

4. The method of claim 1 Wherein the forming produces the phase

change material to have no greater tham\] atomic percent oxygen.

5. The method of claim 1 whereih the forming produces the phase

change material to have no detectable oxygen\therein.

6. The method of claim 1 wherein the réducing agent and the Sb(OR);

are provided to the substrate at the same time.

7. The method of claim 1 wherein the reducingagent comprises at

least one of NH3, H>, CH,0, and CH>0,.

8. The method of claim I wherein the reducing agent’ynd the Sb(OR)3

are provided to the substrate at different times.

9. The method of claim 1 wherein the another metal comprisss Ge.

10.  The method of claim 1 wherein the another metal comprises T

11. The method of claim 1 wherein the another metal comprises Ge an

Te.
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12. The method of claim 1 wherein the another metal comprises at least

one\of In, Se, Ga, B, Sn, and Ag.

The method of claim 1 wherein the forming comprises chemical

vapor depdgition.

14. e method of claim 13 wherein the chemical vapor deposition is

in the absence of\plasma.

15.  The method of claim 13 wherein the chemical vapor deposition is

plasma enhanced.

16.  The method of'¢laim 13 wherein the another metal comprises Ge,
and comprising providing a Géccomprising precursor to the substrate at the same

time as providing the Sb(OR); to\the substrate.

17.  The method of claim 13yherein the another metal comprises Te,
and comprising providing a Te-comprislg precursor to the substrate at the same

time as providing the Sb(OR)s to the substxate.

18.  The method of claim 13 wherein the another metal comprises Ge
and Te, and comprising providing both a Ge-comyrising precursor to the
substrate and a Te-comprising precursor to the subsirate at the same time as

providing the Sb(OR); to the substrate.

19.  The method of claim 1 wherein the forming cymprises atomic layer

deposition.

20. The method of claim 1 wherein the forming of the ahtimony-
comprising phase change material comprises:

forming a monolayer comprising Sb(OR), onto the substrate from the
Sb(OR)3, where “x” is less than 3; and

after forming the monolayer, providing the reducing agent to the

monolayer to remove OR ligand from the Sb.

12




10

15

20

25

WO 2010/120458 PCT/US2010/028507

21. A method of forming phase change memory circuitry, comprjsing:
forming inner electrode material over a substrate;
gpositing an antimony-comprising phase change material over the inner

electrodematerial, the depositing comprising providing a reducing agent and
vaporized SB(OR); over the inner electrode material, where R is alkyl, and
forming there-fxom antimony-comprising phase change material over the inner
electrode materialy the phase change material having no greater than 10 atomic
percent oxygen and dpmprising another metal in addition to antimony; and

forming outer eleégtrode material over the antimony;comprising phase

change material.

22.  The method of claim 21 comprising forming the antimony-
comprising phase change material in direct physical touching contact with the
inner electrode material, and forming the outer electrode material in direct

physical touching contact with the antlmony-comprising phase change material.

23.  The method of claim 21 wher&in forming the antimony-comprising
phase change material produces the phase change material to have no greater

than 1 atomic percent oxygen.

24.  The method of claim 21 wherein forming the antimony-comprising
phase change material produces the phase change mateNal to have no detectable

oxygen therein.

25. The method of claim 21 wherein the forming of the antimony-
comprising phase change material comprises:

forming a monolayer comprising Sb(OR), onto the substrate from the
Sb(OR)3, where “x” is less than 3; and

after forming the monolayer, providing the reducing agent to the

monolayer to remove OR ligand from the Sb.
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CLAIMS

1. A method of depositing an antimony-comprising phase change
material onto a substrate, comprising providing a reducing agent and
vaporized compound consisting of Sb(OR); to the substrate, where R is an
alkyl, and forming there-from the antimony-comprising phase change
material on the substrate, the antimony-comprising phase change material
having no greater than 10 atomic percent of oxygen and comprising another
metal in addition to antimony.

2. The method of claim 1 wherein the subsirate temperature while
the reducing agent and the vaporized Sb(OR)s are provided to the substrate
is no greater than 450°C.

3. The method of claim 1 wherein the forming produces the
antimony-comprising phase change materlal to have no greater than S
atomic percent of the oxygen.

4, The method of claim 1 wherein the forming produces the
antimony-comprising phase change maferial o have no greater than 1
atomic percent of the oxygen.

5. The method of claim 1 wherein the forming produces the
antimony-comprising phase change material to have no detectable oxygen
therein.

6. The method of claim 1 wherein the reducing agent and the
8b(OR)s are provided to the substrate at the same time.

7. The method of claim 1 wherein the reducing agent comprises at
least one of NHa3, Hz, CH20, and CHzOg2,

8. The method of claim 1 wherein the reducing agent and the
Sb(OR)s are provided to the substrate at different times.

9. The method of claim 1 wherein the another metal comprises Ge.
10. The method of claim 1 wherein the another metal comprises Te.

11. The method of claim 1 wherein the another metal comprises Ge
and Te,
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12. The method of claim 1 wherein the another metal
comprises at least one of In, Se, Ga, B, 8n, and Ag.

13. The method of claim 1 wherein the forming comprises
chemical vapor deposition.

14. The method of claim 13 wherein the chemical vapor deposition
is in an absence of plasma.

15. The method of claim 13 wherein the chemical vapor deposition
is plasma enhanced.

16. The methad of claim 13 wherein the another metal comprises
Ge, and the method further comprises providing a Ge-comprising precursor
to the substrate at a same time as providing the Sb(OR); to the substrate.

17. The method of claim 13 wherein the another metal comprises Te,
and the method further comprises providing a Te-comprising precursor to the
substrate at a same time as providing the Sb(OR)s to the substrate.

18. The method of claim 13 wherein the another metal comprises Ge
and Te, and the method further comprises providing both a Ge-comprising
precursor to the substrate and a Te-comprising precursor to the substrate at
a same time as providing the Sb{OR); to the substrate.

19. The method of claim 1 wherein the forming comprises atomic
layer deposition.

20. The method of claim 1 wherein the forming of the antimony-
comprising phase change material comprises:

forming a monolayer onto the substrate from the Sb(OR)3; and

after forming the monolayer, providing the reducing agent to the
monolayer to remove ligands consisting of OR from the Sh to produce an Sb
maonolayer on the substrate.

12




21. A method of forming phase change memory circuitry, comprising:

forming an inner electrode material over a substrate;

depositing an antimony-comprising phase change material over the
inner electrode material, the depositing comprising providing a reducing
agent and vaporized compound consisting of Sb(OR)s over the inner
electrode material, where R is an alkyl, and forming there-from the
antimony-comprising phase change material over. the inner electrode
material, the antimony-comprising phase change material having no greater
than 10 atomic percent of oxygen and comprising another metal in addition
to antimony; and

forming an outer electrode material over the antimony-comprising
phase change material.

22. The method of claim 21 comprising forming the antimony-
comprising phase change material in direct physical touching contact with
the inner electrode material, and forming the outer electrode material in
direct physical touching contact with the antimony-comprising phase change
material.

23. The method of claim 21 wherein forming the antimony-
comprising phase change material produces the antimony-comprising phase
change material to have no greater than 1 atomic percent of the oxygen.

24. The method of claim 21 wherein forming the antimony-
comprising phase change material produces the antimony-comprising phase
change material to have no detectable oxygen therein.

25. The method of claim 21 wherein the forming of the antimony-
comprising phase change material comprises:

forming a monolayer onto the substrate from the Sb(ORj}s; and

after forming the monolayer, providing the reducing agent to the
manolayer to remove ligands consisting or OR from the Sb to produce an Sb
monolayer on the substrate.
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