RO-A191 978

UNCLASSIFIED

LASER-ASSISTED CHENICAL REACTIONS OF DRMT&LIC
OMPLEXES AT SURFACES(U) HUGHES RE. LABS MALIBU
HII‘CD.EHXCN. PHYSICS DEPT J E JEISEN 13 F“n'g/z

/1




Tyt e e
. RN @ v
L PLICN I
2 R X

R g A TS A N
M I A
= DA
LAY -L- ¢»>-, ol ..'- "
19,0 gt 0% AP 8%y # %
X yep :
5

V"M-___w‘
Wk

idsen
hl

(7 \
Ye ':’:',r

-2
= E ll: 22
TR A

E

¢

o

B

li2s s

’

(> MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

RIS
N 1,00 ?
Jat e N .'a,,'."l‘ KX (10 |‘\ "....‘ 000
Lo 4y had T8, ‘|‘_..t‘; (3
: il

()
Rl et



YR

RSO

WIRK AN RN K]

AD-A191 978

-UMENTATION PAGE

; fForm Approved
OMB No. 0704-0188

[ 1a. REPORT SECURITY CLASSIFICATION

Unclassified

1b. RESTRICTIVE MARKINGS
N/A

2. SECURITY CLASSIFICATION AUTHORITY

. DISTRIBUTION / AVAILABILITY OF REPORT
Approved for public release;

2b. QCLASSIHCATION /DOWNGRADING SCHEDULE

distribution unlimited

4. *RFORMING ORGANIZATION REPORT NUMBER(S)

Final Report
62. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL

(If applicable)

Hughes Résearch Laboratories

. MONITORING ORGANIZATION REPORT NUMBER(S)

7a. NAME OF MONITORING ORGANIZATION

Office of Naval Research

Pes—————
6¢c. ADDRESS (City, State, and 2IP Code)

3011 Malibu Canyon Road
Malibu, CA 90265

7b. ADDRESS (City, State, and ZIP Code)

800 N. Quincy Street
Arlington, VA 22217

8b. OFFICE SYMBOL
(Iif applicable)

8a. NAME OF FUNDING / SPONSORING
ORGANIZATION

Office of Naval Research

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

N00014-81-C-0642

I8 ADORESS (City, State, and ZIP Code)

800 N. Quincy Street
Arlington, VA 22217

10. SOURCE OF FUNDING NUMBERS

WORK UNIT
ACCESSION NO.

TASK

PROGRAM PROJECT
NO

ELEMENT NO. NO.

p—— W—
11. TITLE (Include Security Classification)

Unclassified

Laser-Assisted Chemical Reactions of Organometallic
Complexes at Surfaces

e ——— g
12. PERSONAL AUTHOR(S)
J. E. Jensen

13b. TIME COVERED

FROMAug 81 7O Aug 87

P ————
13a. TYPE OF REPORT
Final Report

14. DATE OF REPORT (Year, Month, Day) |15. PAGE COUNT

88-2-15

16. SUPPLEMENTARY NOTATION

18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

12. COSATI CODES
o FIELD GROUP SUB-GROUP
.;
KK 19. ABSTRACT (Continue on reverse if necessary and identify by block number)
*
AC
;:w/ &k
ELECTE
*
' MAR O 91988
> I oD
»

20. OISTRIBUTION / AVAILABILITY OF ABSTRACT

@ uncLassiriepunumiTed (3 SAME AS RPT CJ OTIC USERS

21. ABSTRACT SECURITY CLASSIFICATION
Unclassfied

22a. NAME OF RESPONSIBLE INDIVIDUAL
Dr. David L. Nelson

22b. TELEPHONE (Include Area Code) | 22¢. OFFICE SYMBOL

(202)696-4410_

0D Form 1473, JUN 86

Previous editions are obsolete.

SECURITY CLASSIFICATION OF THIS PAGE

UNCLASSIFIED

RN ANTUCONRG ] ) -
B T O T T T R e mmmmmema




OFFICE OF NAVAL RESEARCH
Contract NO0014-81-C-0642
R&T Code No. 413E023

Final Report

Laser-Assisted Chemical Reactions of
Organometallic Complexes at Surfaces

by

John E. Jensen
Principal Investigator

Hughes Research Laboratories
Chemical Physics Department

Malibu, CA 90265 : Accession For
NTIS GRA&I
DTIC TAB H
Unannounced
February 1988 Justiftcation

By. 7
Disizipptiﬁn/w‘ N {

Availability Codes
’vaail snd/or
'Dist | Spccial

2

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

ek,
¢

o WU WU WU VOO B8 L SRR O O O OV Oy e ey U]




N RN RN SN W W LWL AN Y RN NN UL MM REILE AR AN O 1Y (TS 9 ot A ¥ > vy AN s,

SUMMARY e
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he objectives of this research program are/tz mvesttgate laser-assisted chemical )
reactions involving organometallic complexes for deposition of electronic materials at low i
temperatures. Specific areas of investigation are to (1) elucidate the kinetics and
mechanisms of the photophysical and photochemical processes operative during "f
laser-stimulated dissociation of organometallic complexes and subsequent reaction ¢f the
photoproducts with a surface, LZ)’(apply studies of photo-induced processes to the sition by
of semiconductors, such as GaAs, msban@]ﬁfs and conductors such as(Ay, and (3) .
establish experimental conditions under which epitaxial growth of the deposited matenals ~
can be achieved. q
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We have synthesized several new organometallic complexes for use in the investigation of
laser-assisted depositions on this program. Complexes containing Ga-As and Al-As bonds
have been used in the first photochemical deposition of stoichiometric films of GaAs and
[GaAl]As. These studies have demonstrated that {aser irradiation parallel to the substrate
produces stoichiometric films and that with irradiation perpendicular to the substrate a
competition exists between desorption and photodeposition, which adversely affects the
stoichiometry of the film.
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Using an excimer laser operating at 308 nm (XeC!) we have deposited pure gold films using
the volatile gold-containing complex dimethylgold hexafiuoroacetoacetonate. Deposition
rates up to 20 umvhr on silicon, germanium, GaAs, quartz, and sapphire substrates have
been observed with the substrates held at room temperature. Surface analysis (XPS) of
these films has shown them to be free of any contaminants from the ligands or other sources.
To our knowledge this is the first report of the deposition of high quality pure gold films by

a low temperature photochemical process.
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Additionally, we have developed and applied laser-induced fluorescence and multiphoton
ionization spectroscopy for real-time, non-intrusive detection of gas-phase intermediates

and products generated during beam-assisted chemical reactions. These results have enabled
us to detect Si, Ga, As, and Te atoms generated by photodissociation of organometallic source
materials. These studies have provided us with important information about the
photochemistry and dissociation dynamics of organometallic compounds used as source
materials for the photochemical deposition of semiconductors.
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