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Joint Services Electronics Program

OVERVIEW

This final report on the Joint Services Electronics Program, Contract
F49620-94-C-002, covers the three year period 4/1/84 through 3/31/97.

During the first two years of this period ten research projects were
supported and during the final year nine units were supported under this
program. The units are in the areas of Solid State Electronics, Optical and
infrared Electronics, and Information Electronics. The three year period has
been a very productive one from the scientific results achieved and the transfer
of the results to industry and government laboratories. The results are
documented in the 63 scientific publications and one book chapter that have
resulted from this research. Perhaps the best mode of technology transfer is
through students who graduate and carry the technology with them to other
laboratories and industry. Fourteen students who were supported by JSEP
received Ph.D. degrees during this period.




Solid State Electronics

SS2-1 P. D. Dapkus
Low Temperature H-Free Growth of AIGalnN
Materials by Vacuum Atomic Layer Epitaxy

$S82-2 A. Madhukar
Innovative Approaches For Processing of Advanced
Semiconductor Structures and Integration of
Diffractive Optical Elements for Packaging

§S2-3 R. Nottenburg
High Speed Interface Electronics for Optoelectronics

Optical and Infrared Electronics

OE2-1 ]J. Feinberg
Waveguides and Frequency Doubling in Ferroelectric
Crystals

OE2-2 E. Garmire
Understanding the Dynamics of Charge Transport in
Quantum Well Structures for Improved Device
Performance

OE2-3 W, Steier
Integrated Organic Semiconductor Opto-Electronics

OE2-4 A. Levi
Influence of Reduced Size on the Performance of
Semiconductor Micro-Lasers

OE2-5 A. Sawchuk
Integration of Diffractive Optics with Smart Pixels for
Optical Communications, Networking and Computing

Information Electronics

IE2-1 R. Scholtz
Wideband Time-Hopping for Multiple-Access
Communications

IE2-2 A. Polydoros
Inference and Sorting of Wideband Signals
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JOINT SERVICES ELECTRONICS PROGRAM
PUBLICATIONS

1. “Hop-Timing Estimation for FH Signals Using a Coarsely Channelized Receiver,” L. Aydin and A.
Polydoros, MILCOM'94 Conference Proceedings, vol. 3, pp. 775-779, Fort Monmouth NJ, October 1994.

2. “Hop Timing Estimation for Noncoherent Frequency-Hopped MFSK Intercept Receivers,” M. K.
Simon, U. Cheng, L. Aydin, B. K. Levitt and A. Polydoros, IEEE Trans. on Comm., vol. 44, no. 4, pp. 516-
526, April 1996.

3. “Metalorganic Chemical Vapor Deposition” P. D. Dapkus : Heterostructures and Quantum
Devices , N. G. Einspruch and W. G. Frensley, eds., Academic Press, San Diego, pp 64-108, 1994

4. “Wide-bandwidt distributed Bragg refiectors using oxide/GaAsmultilayers,” M. MacDougal, H.
Zhao, H.; Dapkus, P. D.; Ziari, M.; Steier, W. H., Electronics Letters, v0l.30, no.14 , pp.1147-8, 7 July
1994

5. "Sweep-out times of electrons and holes in an InGaAs/GaAs MQW modulator' C.M. Yang, D.
Mahgerefteh, E. Garmire, L. Chen, K. Hu, A. Madhukar, Appl. Phys. Lett. vol. 65, pg. 995-997 (1994)

6. *Parallel Architectures for Digital Optical Cellular Image Processing, " K.-S. Huang, C. B. Kuznia,
B. K. Jenkins, and A. A. Sawchuk, Proc. IEEE, vol. 82, pp. 1711-1723, (1994), (invited paper).

7. “Polymer Electrooptic Waveguide Fabrication®, M. Ziari, A. Chen, S. Kalluri, W. H. Steier, Y. Shi,

W. Wang, D. Chen, H. R. Fetterman, Nonlinear Optical Polymer: from Molecules to c2 Applications.
Edited by G. Lindsey and K. Singer, (American Chemical Society), Washington, DC, 1994

8. "Crosslinkable Polymide for Second Order Optical Nonlinearities*, Z. Liang, L. R. Dalton, S. M.
Garner, S. Kalluri, A. Chen, W. H. Steier, submitted to Chem. of Matr.

9. "Electro-optic polymer waveguide fabrication" M. Ziari, W. H. Steier, L. R. Dailton, Y. Shi, W.
Wang, D. Chen, H. Fettermen, ACS Top. Mtg. on Polymer Photonics, Washington, Aug., 1994.

10. “Improved second order nonlinear optical, polymers by covalent attachment - Comparison of four
different thermally stable systems®, S. Kalluri, W. H. Steier, C. Xu, B. Wu, M. Becker, Z. Yang, L. R.
Datlton, Y. Shi, J. Bechtel, OSA Mtg. on Nonlinear Optics, Hawaii, July, 1994.

1. “Generation of uitrashort second-harmonic pulse by compressing the Corenkov output” ,G. W.
Wang and E. Garmire, Opts. Let. Vol. 20, No. 3, pp. 264-266 (1995).

12, “Carrier transport in a semi-insulating multiple qguantum well photorefractive device: Experiment
and modeling,” E. Canoglu, C.M.Yang, D. Mahgerefteh, E. Garmire, A. Partovi, T. H. Chiu, A. M. Glass,
G. J. Zydzik, Optical Society of America, Annual Meeting, September, 1985.

13. “Experimental observation of Efficient generation of second-harmonic pulses,” G. Y. Wang, Y.
Yang and E. Garmire, Appl. Phys. Lett., Vol. 66, pp. 3416 (1995).

14, “Transferred-electron induced current instabilities in heterojunction bipolar transistors”, V. A.
Posse, B. Jalali, and A. F. J. Levi, Appl. Phys. Lett. vol. 66, pp.3319-3321 (1995).

15. “Resonant modes and laser spectrum of microdisk lasers”, N. C. Frateschi and A. F. J. Levi,
Appl. Phys. Lett. vol. 66, pp. 2932-2934 (1995).

16. “Sub-picosecond skew in multimode fiber ribbon for synchronous data transmission”, A. P.
Kanjamala and A. F. J. Levi, Electron Lett. vol. 31, pp. 1376-1377 (1895).

17. “Polarization of lasing emission in microdisk laser diodes:”, N. C. Frateschi, A. P. Kanjamala and
A.F. J. Levi, Appl. Phys. Lett. vol. 66, (15), April 1985




18. *Parallel Architectures for Digital Optical Cellular Image Processing,” K.-S. Huang, C.B. Kuznia,
B.K. Jenkins, and A.A. Sawchuk, Proc. |IEEE, vol. 82, pp. 1711-1723, (1994), (invited paper).

19 "FET-SEED Smart Pixels for Free-Space Digital Optics Systems," C.B. Kuznia, A.A. Sawchuk,
and L. Cheng, Optical Computing, vol. 10, 1995 OSA Technical Digest Series, Optical Society of America,
Washington, DC, 1995, pp. 108-110.

20. "Phonic implementations of Neural Networks," C. Kyriakakis, Z. Karim, A.R. Tanguay, Jr., R.F.
Cartland, A. Madhukar, S. Piazzolla, B.K. Jenkins, C.B. Kuznia, A. A. Sawchuk, and C. von der Malsburg,
Optical Computing, vol. 10, (1995) OSA Technical Digest Series, Optical Society of America, Washington,
DC, 1995, pp. 128-130, (invited paper).

21. *Optoelectronic Communication Speedup on Mesh Processors Using Reduced Cellular
Hypercube Interconnections," J.-F. Lin and A.A. Sawchuk, in Optical Computing, vol. 10, 1995 OSA
Technical Digest Series, Optical Society of America, Washington, DC, 1995, pp. 269-271.

22, *Micro Diftractive Optical Elements for Smart Pixel Fanout Interconnections” C.B. Kuznia, C.-C.
Huang, K. Ananthanarayanan, C.-H. Chen, and A. A. Sawchuk, Optical Society of America Annual
Meeting, Portland, OR, September 1995; OSA Annual Meeting Program 1995, OSA Technical Digest
Series (Optical Society of America, Washington, DC, 1995), p. 149.

23 "Multilayer Electronic/Phonic Multichip Modules With Vertical Optical Interconnections” K.
Ananthanarayanan, C.-H. Chen, S. DeMars, C.-C. Huang, D. Su, C.B. Kuznia, C. Kyriakakis, Z. Karim,
B.K. Jenkins, A. A. Sawchuk, and A.R. Tanguay, Jr., Optical Society of America Annual Meeting,
Portland, OR, September 1995; OSA Annual Meeting Program 1995, OSA Technical Digest Series
(Optical Society of America, Washington, DC, 1995), p. 150. '

24. “ Parameter estimation of random FH signals using autocorrelation techniques,” C. Chung, and
A. Polydoros, IEEE Trans. on Comm., vol. 43, no. 2/3/4, pp. 1087-1106, Feb./Mar./Apr. 1995.

25. “Correcting a specified set of likely error patterns,” N. L. Tan, L. R. Welch, and R. A. Scholtz.
IEEE Trans. Inform. Theory, January, 1995.

26. “Integration of Polymer Electro-optic Devices on Nonplanar Silicon Integrated Circuits” S . Kalluri,
M. Ziari, A. Chen, W. H. Steier, Z. Liang, L. R. Dalton, SPIE NonLinear Optical Properties of Organic
Materials VIll, San Diego, CA July 1995.

27. “Vertical Integration of Polymer Electro-optic Devices on Electronic Circuits”, S. Kalluri, A. Chen,
M. Ziari, W. H. Steier, OSA Organic Thin Films for Photonics Applications, Portland, OR, September,
1995. '

28, “Electro-optic Polymer Waveguide Devices - Materials, Fabrication, and Applications”, William H.
Steier, Invited Paper, OSA Organic Thin Films for Photonics Applications, Portland, OR, September,
1895.

29. *Applications of Electro-optic Polymers In Photonics®, Invited paper, W. H. Steier, S. Kalluri, A.
Chen, S. Garner, V. Chuyanov, M. Ziari, H. Fetterman, B. Jalali, W. Wang, D. Chen, L. R. Dalton,
Proceedings of the Materials Research Society Fall 1995 Meeting., Boston.

30. *Applications of organic bridged polysilsesquioxane Xerogels to nonlinear optical materials by the
sol-gel method” H. W. Oviatt, Jr., K. J. Shea, S. Kalluri, Y. Shi, W. H. Steier, L. R. Dalton, Chemistry of
Materials, 7, pp 493-8, (1995)

31 “Phase of second-harmonic light self generated in a glass fiber" J. Feinberg, P. Lambelet, Opt.
Lett., 21, pp. 925-927, (1996).

32 “Mapping of 180° domains hidden in a BaTi03 crystal,” J. Feinberg, V. Grubsky, §S.
MacCormack, Opt. Lett., 21, pp. 6-8, (1996).




33. “High-resolution map of the dc electric field in second-harmonic generating glass”, J. Feinberg, V.
Dominic, J. Opt. Soc. Amer.-B11, pp. 2016-2022, (1994).

34. “Measurement of the phase of second-harmonic generation in SK5 glass, “ J. Feinberg, V.
Dominic, P. Lambelet, Opt. Lett., 20, pp. 444-446, (1995)

35. “Initial Stage of Growth of Gallium Nitride Overlayer Grown by MOCVD Using a Multi-Step
Growth Approach”, Junko T. Kobayashi, Nobuhika P. Kobayashi, and P. Daniel Dapkus, Abstract
Submitted to MRS Spring Meeting

36. “10GHz Monolithic LC-Tuned VCO with 1 GHz Coarse and 250 MHz Fine Frequency Control*, S.
Woyciehowsky, R. N. Nottenburg, submitted to Electronics Lett.

37. “All-Optical Three-Dimensional Mapping of 180° Domains Hidden in a BaTiO 3 Crystal” V.
Grubsky, S. MacCormack, and J. Feinberg, " Opt. Lett. 21, 6-8 (1996).

38. *Monolithic Integration of Waveguide Polymer Electrooptic Modulators on VLS! Circuitry®, S.
Kalluri, M. Ziari, A. Chen, V. Chuyanov, W. H. Steier, D. Chen, B. Jalali, H. Fetterman, and L. R. Dalton,
Phot. Tech. Lett., Yol 8, May, (1996).

39. *Optimized Oxygen Plasma Etching of Polyurethane-Based Electro-optic Polymer for Low Loss
Optical Waveguide Fabrication", A. Chen, K. Kaviani, A. Remple, S. Kalluri, W. H. Steier, Y. Shi, Z. Liang,
L. R. Dalton, accepted for publication in the Journal of the Electrochemical Society.

40. ) *The Spectrum of Microdisk Lasers", N. C. Frateschi and A. F. J. Levi, J. Appl. Phys. 80, 644
(1996).

41. *Transient Response of Wavelength Switching in Multi-Cavity Modelocked Laser Diodes®, A. P.
Kanjamala and A. F. J. Levi, Appl. Phys. Lett. , vol. 32, pp. 2100-2102, (1996).

42. "The Effect of Scaling Microlasers on Modal Noise®, S. M. K. Thiyagarajan and A. F. J. Levi, Appl.
Phys. Lett., vol. 69, pp. 3459-3461, (1996).

43. “Wavelength Switching Using Multicavity DBR Semiconductor Laser Diodes”, A. P. Kanjamala
and A. F. J. Levi, Electron. Lett., vol. 32, pp. 2100-2102, (1996).

44, “Time Multiplexing and Control for Optical Cellular-Hypercube Arrays," C.B. Kuznia and
A.A.Sawchuk, Applied Optics, vol. 35, pp. 1836-1847, (1996).

45. “Time-Hopping SSMA Techniques for Impulse Radio with an Analog Modulated Data Subcarrier,”
M. Z. Win, R. A. Scholtz and L. W. Fullerton, Proceedings of the IEEE Fourth International Symposium on
Spread Spectrum Techniques and Applications (ISSSTA'96), Mainz, Germany, Sept. 22-26, 1996.

46. “Comparisons of Analog and Digital Impulse Radio for Wireless Multiple Access
Communications,” M. Z. Win and R. A. Scholtz, accepted 1997 International Conference on
Communications.

47. “Gharacterization of Ultra-Wide Bandwidth (UWB) Wireless Indoor Propagation Channels,” M. Z.
Win, R. A. Scholtz, and M. A. Barnes, accepted 1997 Internationat Conference on Communications.

48 “Signal Selection for Indoor Wireless impulse Radio Channel,” M. Z. Win, R. A. Scholtz, and M.
A. Barnes, accepted 1997 Vehicular Technology Conference.

49. “ATM Based Time-Hopping Spread-Spectrum Muttiple-Access Network for Multimedia PCS,"” M.
Z. Win, J.-H. Ju, X. Qiu, V.O.K. Li, and R. A. Scholtz submitted to Journal on Speciat Areas in
Communications, special issue on “Networking and Performance Issues of Personal Mobile
Communications.”
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50. “Ultra-Wide Bandwidth (UWB) Signal Propagation for Indoor Wireless Communications,” M. Z.
Win, R. A. Scholtz, and M. A. Barnes, submitted to 1937 Vehicular Technology Conference.

51. “Joint Epoch Estimation for Multiple FH Signals,” L. Aydin and A. Polydoros, Proceedings of the
Fourth International Symposium on Spread Spectrum Techniques & Applications, vol. 2, pp. 746-750,
Mainz, Germany, September 1996.

52. "Design of Diffractive Optical Elements with Optimization of Signal to Noise Ratio and Without
Dummy Area” J.-F. Lin and A.A. Sawchuk, to appear in Applied Optics, yol, 36, May 10, 1997.

53. “Optimized Cellular interconnects for Optoelectronic Single Instruction Multiple Data Arrays,” B.
Hoanca and A.A. Sawchuk, submitted to Applied Optics.

54, *Improved Design Method for Diffractive Optical Elements," C.-H. Chen and A.A. Sawchuk,
submitted to Applied Optics.

56. *Considerations for Optoelectronic Shared Cache Parallel Computers,” L. Cheng and A.A.
Sawchuk, Proc. of First International Workshop on Massively Parallel Processing Using Optical
interconnections (MPPOI '94), April 26-27, 1994, IEEE Computer Society Press, Los Alamitos, CA.

57. "FET-SEED Smart Pixel Chip for Network Applications,” C.B. Kuznia, A.A. Sawchuk, and L.
Cheng, Proc. IEEE/LEOS Summer Topical Meeting on Smart Pixels, July 11-13, 1994, pp. 28-29, IEEE
Lasers and Electro-Optics Society, Piscataway, NJ.

58. Sman Pixel Devices and Free-Space Digital Optics Applications,” A.A. Sawchuk, LEOS '95
Conference Proceedings, IEEE Lasers and Electro-Optics Society, 1995 Annual Meeting, San Francisco,
November 1895, pp. 268-269, (invited paper).

59. "Hybrid CMOS/SEED Smart Pixel Array for 2-D Parallel Pipelined Operations," C.B. Kuznia, J.-
M. Wy, C.-H. Chen, and A.A. Sawchuk, in 1996 Summer Topical Meeting Digest on Smart Pixels, IEEE
Lasers and Electro-Optics Society, Keystone, Colorado, August, 1996.

60. “Smart Pixel ARray Cellular Logic (SPARCL) Processor for Eliminating SIMD /O Bottlenecks:
System Demonstration and Performance Scaling,” J.-M. Wu, C.B. Kuznia, B. Hoanca, C.-H. Chen, L.
Cheng, A.G. Weber and A.A. Sawchuk, in Optics in Computing, vol. 8, 1997 OSA Technical Digest
Series, Optical Society of America, Washington, DC, 1997, pp. 152-154.

61. "Mesh Processor Communication Speedup Using Reduced Cellular Hypercube Interconnections,”
J.-F. Lin and A.A. Sawchuk, Optical Society of America Annual Meeting, Dallas, October 1994; OSA
Annual Meeting Technical Digest 1994, OSA Technical Digest Series (Optical Society of America,
Washington, DC, 1994), p. 70.

62. *FET-SEED Smart Pixels for Networks and Computing Systems," J.-F. Lin and A.A. Sawchuk,
Optical Society of America Annual Meeting, Dallas, October 1994; OSA Annua! Meeting Technical Digest
1994, OSA Technical Digest Series (Optical Society of America, Washington, DC, 1994), p. 87.

63. “Smart Pixel Devices for Image Processing and Network Applications,” C.B. Kuznia, J.-M. Wuy, C.-
H. Chen, B. Hoanca and A.A. Sawchuk, Optical Society of America Annual Meeting, Rochester, NY,
October 1996; OSA Annual Meeting Program 1996, OSA Technical Digest Series Optical Society of
America, Washington, DC, 1996, pp. 112.

Book Chapters.

1. “Nonequilibrium electron transport in heterojunction bipolar transistors,” A. F. J. Levi, InP HBTs:
Growth, Processing and Applications, eds. B. Jalali and S. J. Pearton, ISBN#0-89006-724-4 (Artech
House, Norwood, MA, pp. 88-131, 1995).




