UNCLASSIFIED AD-A266 300 -

SECURITY CLASSIFICATION ¢ gm “ HHM‘ H “;t“ lﬂ
REPORT R I READ INSTRUC TIONS

BEFORE COMPLETING FORM
. REPORY NUMBER

i2. GOVYT ACCESSION NG.L 3} RECIPIENT'S CATALOG NUMBER
NQ0014-87-C~-0842 Final @

4. TITLE (and Subtitle) TYPE OF REPORT & nemoo COVERBG. |

FINAL TECHNICAL REPORT

Chemical Processes in Silicon and Insulator Crowth

6 PERFOlPﬂNG O‘\G REPQ"? NUMBER

)

N/A

3. AUTHOR(S) §. CONTRACT OR GRANT NUMBERTS,
Dr. G:W. Rubloff . 4 ¢ Meverson NOOO14~87-C~0842
Dr. B.A. Scott *
oo Mol Iu m— 3 DRE 10, PAGGAAM ELEMENT PRSIECT, TAS
9. PERFORMING ORGANIZATION NAME AND AD 13 . M MEN 3 T, TASK
IBM Thomas J. Watson Research Center AREA & WORK UNIT NUMBERS
P.0. Box 218 Physical and Solid State
Yorktown Heights, NY 10598 Inorganic Chemistry
1. CONTROLLING QFFICE NAME AND ADDRESS 12. REPORT DATE

- . LI P AR e - .

(jffice of Naval Research 800 North Quincy Street | March 1, 1987

13. NUMBER OF PAGES
Arlington, VA 22217-5000 03
14. MONITORING AGENCY NAME & ADORESS/i( diilerent from Coniralling Ollice) 18, SEQCURITY CL ALS. (of thia raport)

Defense Contract Management Area Office

NCLASSIFIE

201 Varick Street LN I D

New York, NY 10014 tSe. ?gf&ggt’:lCATION!OO.NG‘!AOING
N/A

16, DISTRIBUTION STATEMENT (of this Repert}
Approved for public release; distribution unlimited.

1C

FILECTE
JUN 3 01993

Same A

18. SUPPLEMENTARY NQTES

17. DISTRIBUTION STATEMENT (of the ebstract entered in 8lock 20, il dilterent (rom Report)

19. KEY WORDS (Continue on reverse side il necessary and identily by dlock numbsr}

-, -

20, ABSTAACT (Continua on teverse side If neceasary and Identily by bloek numbaer)

FORM -
DD ,\an 73 1473  eoimion or t nov 68 15 casoLETE U\JCLASSIFIED

SFrEUmTY &1 (- - - I




LR iy >
§ o b 5 ' )
il WL g W i
§ R .
il B =
o B \ ’
AWy K AN
# £y N
Ly Rt e e
/\ L(J g .
€

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




Office of Naval Research
FINAL REPORT
January 1, 1987 through December 31, 1987

Contract N00014-87-C-0842
R&T Code 413q002

CHEMICAL PROCESSES IN SILICON AND INSULATOR GROWTH
Di. G. W. Kubloif

Dr. B. A. Scott
Dr. B. S. Meyerson

Dr. M. L. Yu
IBM Research Division e
Thomas J. Watson Research Center u' SR A

P.O. Box 218, Yorktown Heights, New York 10598 mzs—
March 1, 187 N

By ‘
e o
DTIC QUAL .3 bawolfolind 3 My e
E & S
= (]
Dist Sl

Reproduction in whole, or in part, is permitted for any purpose of the United
States Government.

This document has been approved for public release and sale; its distribution
is unlimited.




Accomplishments and Conclusions

Below are summarized the significant findings of research carried out un-

der the contract.

*

High temperature annealing of SiO,/Si structures in oxygen-deficient am-
bients initiates interfacial decomposition of oxide, leading to electrical ac-
tivation of existing inaclive defecis.

Addition of trace oxygen to the annealing ambient prevents formation of
electrical defects.

Meta!l impurities initiate the Si0,/Si interfacial decomposition reaction.

Positron annihilation depth profiling is sensitive to defect structures in
thermal oxides, possibly associated with intrinsic defect generation which
occurs during the thermal oxidation process.

An advanced ultrahigh-vacuum-based multichamber processing and anai-
ysis system for CVD and oxidation studies has been designed. fabricaled,
and demonstrated.

The reaction product for selective W CVD on Si using WF; is &SiF4. at low
temperature and increasingly &SiF2. at higher temperature.

Si diffusion throvgh CVD-grown W can sustain the WF; reduction reaction.

Improved techniques for molecular heam studies of CVD surface reactions
have been developed.
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