REPORT DOCUMENTATION PAGE Form Approved OMB No. 0704-0188

-

maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply
with a collection of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
12-11-2003 Final Report 26 September 2002 - 26-May-03
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

. L " FA8655-02-M4090
Precursor Development For Aluminum Nitride Deposition

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

Dr. Lesley M. Smith

5d. TASK NUMBER

5e. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Epichem Ltd REPORT NUMBER
Power Road
Bromborough CH62 3QF N/A

United Kingdom

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
EOARD
PSC 802 BOX 14 11. SPONSOR/MONITOR’S REPORT NUMBER(S)
FPO 09499-0014 : SPC 02-4090

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES

14. ABSTRACT

This report results from a contract tasking Epichem Ltd as follows: The contractor, in close collaboration with the University of Liverpool, UK,
Dr. Anthony C. Jones, will investigate the fundamental chemistry required to synthesize mono-amine adducts of aluminum trichloride and
study the mechanism of Aluminum liberation from this synthesized adduct during Hydride Vapor Phase Epitaxy (HVPE) deposition. The goal
of this research is to optimize and characterize aluminum trichloride for use in Aluminum Nitride production using HVPE. In addition to the
research, four Aluminum Trichloride formulations will be synthesized and sent to AFRI /SME7™

20060715 180

15. SUBJECT TERMS -
EOARD, wide bandgap semiconductors, Aluminum Nitride Epitaxial Growth, Chemical Vapor Deposition

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18, NUMBER | 19a. NAME OF RESPONSIBLE PERSON
2 REPORT b ABSTRACGT | c. THIS PAGE ABSTTJ?_CT OF PAGES | CARL A. KUTSCHE, Lt Col, USAF
UNCLAS UNCLAS UNCLAS

19b. TELEPHONE NUMBER (include area code)
+44 (0)20 7514 4505

Standard Form 298 (Rev. 8/98)
Prescribed by ANSI Std. Z39-18




Summary

This report details work carried out under contract no FA8655-02-M4090 from
EOARD at Epichem Ltd.

Four samples of aluminium chloride adducts have been synthesised and dispatched
for testing in HVTE of AIN layer growth at Hanscom Air Force Base, MA, USA.
The tertiarybutyl amine adduct has a higher vapour pressure and is more
straightforward to synthesise, by a direct reaction between aluminium chloride and
tertiarybutyl amine. The equivalent reaction between aluminium chloride and
ammonia first forms the 6:1 adduct which can then be converted into the 1:1 adduct
by heating.

Elemental analysis and nmr spectroscopy (250MHz Bruker).confirm that the 1:1
adducts were made.

During the course of this work the tertiarybutyl amine adduct become the precursor of
choice and this work continues at Epichem Inc (MA, USA) funded under the Broad
Agency Announcement BAA-AFRL/SNH03-01 contract no F19628-03-
0060.(program manager Dr. Dave Weyburne, AFRL).

Analvytical details

The details of the four samples can be found in table 1 below

Amount
Material sent Date Batch # Prep # CHN
t-BuNH2 adduct 51g 16/01/2003 1192790103 WM11 see below
NH3 adduct 25.g 28/04/2003 1196220403 WMI18 see below
t-BuNH2 adduct 67g 11/09/2003 1199930903 WM20 -
t-BuNH2 adduct 48¢g 10/11/2003 1200931003 AP2-D -

Table 1 : Sample details

In order to ensure that the correct product had been synthesised (ie the 1:1 adduct) the
material was analysed for carbon, hydrogen, nitrogen, chlorine and aluminium
content, and the details are summarised in table 2(a) and (b) below.

Table 2 : Analysis of the adducts for carbon, hydrogen, nitrogen, chlorine and
aluminium

Al Cl N H C
Predicted 14.31 50.77 6.69 5.3 22.93
Actual 1 13.20 51.38 6.44 5.33 22.54
Actual 2 13.13 50.89 6.59 5.31 22.77
Average 13.17 51.13 6.52 5.32 22.66

(a) t-BuNH2 Adduct (prep reference WM11)
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(b) NH3 Adduct (prep reference WM18)

Al Cl C
Predicted 17.9 70.7 0
Actual 1 17.1 68.96 1.12
Actual 2 16.88 69.1 0.79
Actual 3 0.82
Actual
Average 16.99  69.03 0.91

this research.
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