AD-R174 913 DDD-UNIVERSITV RESESNRCH INSTRUMENTATION PROGRAMCU)
LIFORNIR UNIV IRVINE DEPT OF ELECTRICAL ENGINEERING
5 TSAI 29 OCT 86 AFOSR-TR-86-2089 AFOSR-8

UNCLASSIFIED




K é‘ b ,Q. > )-:..,1 alaX § .4,.ln »..l.‘.:-.::h. "‘..,b M4 -Hl-f??ﬁ!f, ! Ihuwi LR i LA .-)ool-i AN : 4 22l 2L

20
.

16

CHAR

; 2d4a
, EEEFEETINS — =

ol = < ;
H ——— I- 2 =
+ HI-I-h =" II ;;

-

oyt ety

o
A




- SECURITY CLASSIFICATION OF THIS PAGE (Khen Data Entered) HrDQ QB}‘
READ INSTRUCTIONS
()] REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T REPORY NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
< |AFOSR-TR- 86-2089
o M~ & TITUE (and Subtitie) .| 5 vvee of RePORT & PERIOD COVERED
. € DOD-University Research Instrumentation Program Scientific Report
; <L July 1, 1984-April 30, 1986
: I 6. PERFORMING ORG. REPORT NUMBER
. 1
* Q 7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
\ < Chen S. Tsai AFOSR 84-0270
A
.:' 9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
: D tment of Electrical Engineering ARER S WORX UNIT NUMSERS
o epartm
University of California, Irvine, CA 92717 LIIOAF 4T /A?)
4
4 11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
.:. Air Force O:ffice of Scientific Research (NE) October 29, 1986
";: Bolling AFB, Washington, D.C. 20332 13. NUMBER OF PAGES
-’ 8
9q 14, MONITORING AGENCY NAME & ADDRESS(if different from Controlling Olfice) 15. SECURITY CLASS. (of this report)
. Air Force Office of Scientific Research (NE) Unclassified
Bolling AFB, Washington, D.C. 20332
. 1Sa. DECL ASSIFICATION: DOWNGRADING
o SCHEDULE
e 16. DISTRIBUTION STATEMENT (of this Report)
#
Approved for public release; distribution unlimited.
>
. 17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)
-
.
X
N 8. SUPPLEMENTARY NOTES
$l
-
-
19. KEY WORDS (Continue on teverse side 1/ necessary and identify by block number)
4 Integrated Optics, Integrated Optic Device Modules, Integrated/Fiber Optic
N Communications/Signal Processing/Computing, Ion-Milling Machine,
a Microfabrication, LiNb03, GaAs
N j
\: o 23 ABSTRACT (Continue on reverse side I necessary and identily by block number)
s, An Ion-Milling Machine has been purchased under the sponsorhsip of the DOD-
UJI University Research Instrumentation Program. ‘A special laboratory compartment
e together with necessary electrical and wet~lab utilities were constructed for
¢ i installation of the complete ion milling machine facility. The facility will be
< PR in full operation in the near future. and is expected to provide vital utility to
- F: this pricipal investigator's on-going and future DOD-sponsored research projects
é. o as well as other user groups inside and outside the campus.
1,

DD , %555 1473

g
L

. ¥

M)

SECURITY CLALSIFICATION COF YHIS PAGE (When Data Fotere!?

.. e s e Aarle Ao o Ine past e L,
. . . AT R LR ST YO S T P IS P I RO SR AL S AR Sl Sl R SR S R

e e I TP I LI S S P I T e I e IR LI U L I S S . e e T e e

") I, TR W WL Sy RV VI SRR IR PER e '-4‘-‘:'1-‘3"":" .}:}".‘.:k’a:&'.’f&':hl




v’ AFOSR-TR. 86 - % 089

DOD-UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM

Frna :

SCIENTIFIC REPORT

for 3

Air Force Office Of Scientific Research

Grant No. AFOSR 84-0270 ¢

For the Period :

1 July 1984 - 30 April 1986

: Prepared By

Chen S. Tsai, Principal Investigator
Professor of Electrical Engineering
University of California
Irvine, California 92717

BT T I T

Approved for public release; distribution unlimited; -
. reproduction in whole or in part 1s permitted for '
| any purpose of the United States Government.

¢« v - [ R ¢ « Loe v

‘™
~
»

e




.........

ASLLLAL,

SR PV

M) I'_‘

i

o
. I.

IT.

III.

t'.-.'

2t
x%s

ak

Iv.

WA f : ORI AP M ) AT AN . J\

DOD~UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM

SCIENTIFIC REPORT

Chen S. Tsai, Principal Investigator
Professor of Electrical Engineering
University of California
Irvine, California 92717

Table of Contents

Page No.
DD Form 1473
List of Figure Captions (Total of Figures)
Introduction And Objective 2
Progress During Program Year 3
A. AFOSR Funds And UCI Matching Funds
B. List of Equipment Purchased
c. Laboratory Construction And Equipment Installation
Impacts Of Equipment 6
A. User Groups
B. Impacts On On~Going And Future Research
References 8

| Accessicn Fer !

G SEILTYS SEPo G
DTI: 7.+ B ‘

e .. [
(TS SEEEU .

Y. oo
[V I

oy Y LN -_‘ '_'\-."‘ ~.
‘\’\' WO 3.

A O L L Oty \r-

S

AN Nl




fﬁ. SRLRELARL L RAR LA LR AN L EACACA LA LA SACAY SRR A ALK S PR S gt e T S T
b

. 2
)
A

Yy I. INTRODUCTION AND OBJECTIVE

: This principal investigator's group at UC Irvine have been conducting a
.£ number of DOD-sponsored research projects on Integrate& Optics for some
‘:E time. These research projects concern conception, experimentation, and

- realization of new and novel guided-wave optic devices and modules with

;é applications to wideband multichannel integrated/fiber optic communications,
EE radar signal processing, and computing systems. For this purpose,
) - sophisticated instrumentation is required for fabrication of test devices with
‘&‘ complex geometry and micron or submicron dimensions. This principal

-
;: investigator has established a microfabrication facility from scratch since

hf joining UCI six years ago. However,*the capability of this facility is at

o
F; present rather limited in terms of line resolution, contact uniformity,

é fabrication yield, and versatility. Although much encouraging results have
;; been demonstrated with the preliminary devices, the lack of an ion-milling
.E machine has kept on-going research projects from achieving much more results
g expeditiously. Similarly, the lack of the Ton Milling Machine has kept his
% group from fabricating micron-width “grooves,” "slots,” "gratings,” "ridge

:g waveguide,” etc., on LiNbO3 and GaAs substrates for robust coupling between

! the optical fibers and the devices being explored, and thus realization of

7 . integrated optic device modules.

is The requirement for this particular instrumentation will become even more
.S critical in Professor Tsai's forthcoming research on various new devices and

t modules that fall into DOD's areas of interest. The objective of this DOD-

é University Research Instrumentation Grant(l) was to provide $84,000 through

‘3 the AFOSR for purchase of such an ion milling machine. As a matching fund the
' University of California at Irvine provided $35,850 for purchase of required

E accessory components and thus establishment of a complete and working
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facility., A delay in contruction of the laboratory compartment

due to lack of suitable labortory space. However, a laboratory
plus required electrical and wet-lab utilities were constructed
past summer and the facility has been installed for operation.

is a photograph of the facility that has been installed in Room

Engineering Building.
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: I1. PROGRESS DURING PROGRAM YEAR
~ A. AFOSR Funds And UCI Matching Funds
5 AFOSR Funds: $84,000
» UCI Matching Funds:
I 1. Equipment purchase 35,850
et 2. Laboratory Construction And Equipment Installation _17,000
A Total: $136,850
‘. B. List of Equipment Purchased
'I
’,
= i. Basic Ion Milling Machine
] Vendor: Ion Tech
2 2330 E. Prospect, Fort Collins, CO 80525
j (303) 221-~1807
W
l. Model 11-1500-250, Ion Beam Source $14,833
2. Model 11-1500-250EL, Electronics System 12,525
. 3. Model 11-1500-250, Interface Kit 2,205
+ 4. Model 6-MF-500, 6" Etch table 8,285
': 5. Model SE-600-RAP, 6" pumping system 31,315
v 6. 18" x 21" pyrex cylinder, Guard and Boot 1,470
> 7. Model 5-DF-300, Triple Target Holder 5,435
8. Model 3-SH-100, Single Substrate Holder 7,270
2 Subtotal: $83,340
~ Tax: 5,000.40
o Total: $88,340,40
o
' Funding Sources:
. AFOSR: $84,000
o8 UCI: $ 4,340.40
=
%
|: ii. Surface Profiler
n
.
Vendor: Tencor Instruments
~ 2400 Charleston Road, Mountain View, CA 94043
N (415) 969-6767
N
& Model 110-02000 Alpha Step 200
N Computerized Surface Profiler $24,300
- Tax 1,458
by - Total $25,758
. Funding Source: UCI
A
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i1i. Vacuum Pump

Vendor: Leybold-Heraeus
1775 E. Lincoln Ave., #105, Anaheim, CA 92805
(714) 772-0382

Model D16AC, vacuum pump, with adaptors $ 1,671
Tax 100.26
Total $1,771.26

Funding Source: UCI

iv. Electronic Balance

Vendor: Fisher Scientific
755 State Highway Rt. 202, Somerville, NJ 08876

Model Brankman 1712MP8 $ 2,100.45
Tax 126.03
Total $ 2,226.48

Funding Source: UCI

C. LABORATORY CONSTRUCTION AND EQUIPMENT INSTALLATION

A special laboratory compartment together with necessary electrical and wet-lab
utilities was constructed most recently for installation of the complete ion milling
machine facility on the fourth floor of the Engineering Building. The total cost
($17,000) for this construction was provided by the university funds. The

components are being assembled and tested, and the facility will be in full

operation in the near future.
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ITI. IMPACTS OF EQUIPMENT

A. User Grougs

A great majority of this principal investigafor's research group
which consists of approximately ten Ph.D. students will be involved in the
operation and maintenance of this new facility. Other faculty users include
Drs. C. C. Lee and G. Sonek of the Electrical Engineering Department and Drs.
D. Mills, A. Maradudin, and R. Wallis of the Physics Department and Drs. Peter
Renzepis and John Hemminger of the Chemistry Department. The faculty from the
Departments of Physics and Chemistry are pursuing research on Physics and
Chemistry of Surfaces and Interfaces in metals and semiconductors. Some of
the research such as Laser Light Scattering from Surface Electromagnetic Waves
and picosecond spectroscopy are closely related to Integrated Optics. The
instrumentation requested is also required in the experimental phase of that
research.

In addition, this new facility will be made available to the various
industrial groups in the surrounding areas who are pursuing DOD-sponsored
resarch on Integrated Optic Signal Processing/Computing, Infrared Electrooptic
Materials/Devices, and Fiber Optic Sensors.

B. Impacts On On—-Going And New Research

One of the ultimate objectives of our on-going and future DOD-
sponsored research programs is to develop efficient and robust coupling or
interfacing mechanism between optical fibers and the various guided-wave
acoustooptic, electrooptic, and magnetooptic devices so that related
integrated/fiber optic modules can be realized. Consequently, the ion milling
machine will enable us to fabricate grooves and slots in both LiNbO3 and GaAs

substrates and thus employ the various techniques (such as the flip-chip

method devised by researchers at NRL) to realize the integrated optic modules
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N intended as well as new device modules to be explored through DOD
sponsorship. In addition, the machine will be used to fabricate and tailor
channel waveguides and other micro-structures for both active and passive

components that are being explored at the principal investigator's laboratory.
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