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Introduction and Welcome

On behalf of the many hard working "volunteers" who have helped me so
much, it is a pleasure to welcome you to the 11th ir a series of annual meetings
on Vacuum Microelectronics, IVMC'98. If imitation is the sincerest form of
flattery, then the IVMC series has been extraordinary. Some aspects of vacuum
microelectronics is now encountered at meetings of APS, MRS, ICOPS, IVESC,
EDS, ACS, MSA, SID, IFES, and many others around the world Indeed, the
subject matter and applications of vacuum microelectronics are totally
international, as can be immediately deduced from a cursory examination of the
authors for this meeting. We believe it is vital to continue to make serial
presentations and not to subdivide into parallel sessions. We sincerely believe
that participants learn from one another, however far afield the subject may seem
upon first impression. Our research community has representatives from
Chemistry, Physics, and Materials Science as well as Electrical, Chemical,
Mechanical and Materials Engineering and other disciplines. Industrial interests
span products from flat panel displays and telecommunication to defense, vacuum
devices, device fabrication, and many others. No single disciplinary perspective
is predominant, nor is any irrelevant. If there is any message, it is simply to
remain open minded; that is, to listen, to discuss, and to learn from one another.
We are still small enough to enjoy the benefits of this extraordinary
interdisciplinary and international breadth. I urge you to take full advantage of
what 1s offered at IVMC'98, intellectual, recreational, and cultural.

John J. Hren
Chairman for IVMC'98
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MoNDAY, JULY 20, 1998

Qlenary Session, 8:30 am - 10:00-am
Field Emission Fundamentals and Modeling

Chairman: Henry Gray, Naval Research Lab '

Time Page No.
8:15 am  Welcome and Opening Announcements - - John J. Hren, Chairman

8:30 am I1. A Band-To-Band Tunnreling Injection Mechanism for Charge
Carriers in Composite Wide-Band-Gap Field Emission Sources
Paul H. Cutler, N. M. Miskovsky, P. B. Lerner, and Moon S. Chung*;
Pennsylvania State University, USA; *University of Ulsan, KOREA

9:00 am O1. New Theory for the Derivation of Emission Area from a Fowler-
Nordheim Plot
Richard G Forbes; University of Surrey, UK

9:15 am O2. Transfer Matrix Quantum-Mechanical Theory of Electronic Field
Emission by Nanotips
Alexandre Mayer and Jean-Pol Vigneron; Facultés Universitaires Notre-Dame de la
Paix, BELGIUM

9:30 am O3. To the Theory of Dynamic Surface Changes While High-
Temperature Field Evaporation
V. N. Shrednik, D.V. Glazanov *, E. L. Kontorovitch; lotte Physical-Technical
Institute, RUSSIA; * Bonch-Bruevitsch Telecommunications University, RUSSIA

9:45 am O4. A Semi-Analytical Model of Electron Source Potential Barriers
K. L. Jensen; Naval Research Laboratoary, USA

10:00 am Break

Poster Session I, 7:00 pm - 9:30 pm, Monday, July 20, 1998

Field Emission Fundamentals and Modeling

Chairman: Jiang Liu, Army Research Lab

P1. On the Atomic Arrangement on ZrO/W(100) Cathode Surface: Models for
LEED I-V Analysis
Satoru Kawata, Masayoshi Oka, Taichi Takami, Hideaki Nakane, Hiroshi Adachi,
and Seigi Mizuno*; Muroran Institute of Technology, JAPAN; *Kyushu
University, JAPAN
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P7.
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P9.
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ROMANIA; 'Nagoya Institute of Technology, JAPAN
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Richard G. Forbes; University of Surrey, UK

LMIS Cusp Length as a Function of Emission Current: A Review of
Experimental and Theoretical Results
Richard G. Forbes and Graeme L. R. Mair*; University of Surrey, UK,
*University of Athens, GREECE

Observation of the Resonance-Tunneling in Field Emission Structures
V.G. Litovchenko, A.A. Evtukh, N.M. Goncharuk*, V.E. Chaika*, and Yu.M.
Litvin; Institute of Semiconductor Physics, UKRAINE; *Research Institute
"Orion", UKRAINE

Theoretical Estimations Of FEA'S Reliability
A. F. Golubentsev and V. M. Anikin; Saratov State University, RUSSIA

Theoretical Description of Intensive Electron Emission from Ultra-Sharp
Nanotips.

D. V. Glazanov and G. N. Fursey; Bonch-Bruevitsch Telecommunications
University, RUSSIA

On Single-Electron and Photon Processes Modeling in Vacuum and Thin-
Film Nanostructures

A. A. Khodin; National Academy of Sciences, BELARUS

Calculation of Electric Field of Experimentally Obtained Nanoscale Field
Emission Structures
V. A. Solntsev, A. N. Rodionov, and N. I. Tatarenko*; Moscow State Institute of
Electronics and Mathematics, RUSSIA; *Scientific Research Institute of Precision
Devices, RUSSIA

Heating of Field Emitters with Rough Coating

N. A.Dyuzhev and D. V. Eremchenko; Zelenograd State Research Institute of
Physical Problems, RUSSIA

Dual Mode Micromachined Electron Energy Analyzer

S. Johnson and M. M. El-Gomati; Department of Electronics, University of York,
UK

Photoelectric Work Functions of Metal Oxide Films and Emission
Characteristics of Molybdenum Emitter Tips with Oxide Coatings
J. M. Bernhard, A. Rouse, E. D. Sosa and D. E. Golden, B. R. Chalamala*, S.
Aggarwal**, B. E. Gnade**, and R. Ramesh**; University of North Texas, USA;
*Motorola, Inc., USA; ** University of Maryland, USA

Atomic-by-Atom Analysis of Micro Tip Emitter Surfaces by the Scanning
Atom Probe

O. Nishikawa, M. Watanabe, Y. Ohtani, K. Maeda, K. Tanaka, T. Sekine, and J.
Itoh*; Kanazsawa Institute of Technology. JAPAN: *Electrotechnical Lab..
JAPAN
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MONDAY, JULY 20, 1998

Flat Panel Displays and Componeﬁts, 10:15 am - 12:45 am

Chairman: Jerry Cuomo, NCSU

10:15 am

10:45 am

11:00 am

11:15 am

11:30 am

11:45 am

12:00 am

12:30 am

I2. Investigation of Gated Field Emission Array of High Resistance
Tips for Improving Brightness Uniformity of FED
N. Chubun; SRPC Istok Fryazino, RUSSIA

OS5. A Highly Reliable Field Emission Display
Wen-Chun Wang, Chun-Hui Tsai, Kuang-Lung Tsai, Yui-Shin Fran, Chai-Yuan

Sheu, and L. K. Hseu; Electronic Research and Service Organization, P. R.
CHINA

06. 5 Full Color Field Emission Displays with Narrow Vacuum Gap
Studies
J.M. Kim, J.E. Jung, N.S. Park, Y.S. Ryu, and N.S. Cha; Samsung Advanced
Institute of Technology, KOREA

O7. Tubeless Packaging of Field Emission Display Using Glass to
Glass Electrostatic Bonding Technology
Jee-Won Jeong, B. K. Ju, D. J. lee, Y. H. Lee, N. Y. Lee*, Y. W. Ko**, Y. G.
Moon**, D. J. Choi’, and M. H. Oh; Division of Electronic Materials and Devices
Research Center, KOREA; *Orion Electric Co., Ltd., KOREA;**Hyundai
Electronics Co., Ltd., KOREA; Yonsei Univ., KOREA

08. Implementation of FED with MOSFET-Controlled FEA
Jong Duk Lee, Il Hwan Kim, and Chang Woo Oh ; Seoul National University,
KOREA

09. Surface Chemical Changes on Field Emitter Arrays due to Device

Aging
Yi Wei, Babu R. Chalamala, Bruce G. Smith, and Cecil W. Penn; Motorola, Inc.,
USA

I3. Advances in Field Emission Display Phosphors

P. H. Holloway, S. Jones, T. Trottier, J. Sebastian, B. Abrams, J. Thomes, and
Hendrik Swart; University of Florida, USA

010. Engineering Phosphors for FEDs
A. Vecht; University of Greenwich, UK
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Poster Session I, 7:00 pm - 9:30 pm, Monday, July 20, 1998

Flat Panel Displays and Components

Chairman: Jiang Liu, Army Research Lab

P14.

P1S.

P16.

P17.

P18.

P19.

P20.

P21.

P22.

Highly-Efficient Cathodoluminescent Screens for Mid- and High-Voltage
FED Displays ‘
E. T. Goldburt, V. A. Bolchouchine*, B. N. Levonovitch*, and N. P. Sochtine*";

General Phosphorix, USA; *Platan Scientific Research Institute, RUSSIA;"RAM
Phosphorix LLC, USA

Gettering Effect Inside the Glass Packaged FED Panel
Sang Jik Kwon, Kyung Sun Ryu, Tae Hee Cho, and Jong Duk Lee*; Kyungwon
University, KOREA, *Seoul National University, KOREA

High Field Characteristics of Insulators in the Micrometric Regime
Relevant to Field Emission Displays

Xianyun Ma and T.S. Sudarshan; University of South Carolina, USA

High Field Characteristics of Thin Film Metal Electrodes Relevant to
Field Emission Displays
Xianyun Ma, P.G. Muzykov, and T.S. Sudarshan; University of South Carolina,
USA

On the Factors Influencing Cathodoluminescent Saturation in Screens
Excited by Low-energy Electrons
S. A. Bukesov, M. N. Osovin, N. V. Nikishin, A. O. Dmitrienko, and S. L.
Shmakov; Saratov State University, RUSSIA

Design of nMOS Driving Circuits Integrated with Field Emitter Arrays
Jong Duk Lee, Jung Hyun Nam, Il Hwan Kim, and Chang Woo Oh; Seoul
National University, KOREA

Driving Method to Improve Display Quality as Current Control with
External Circuitry
J.W. Kim, S.S. Hong, J.H. Choi, S.H. Kim*, J.M. Kim; Samsung Advanced
Institute of Technology. KOREA:* Seoul City University, KOREA

Influences of Ambient Gases Upon Emission Characteristics of Mo-FEAs
During Frit Sealing Process
Hoon Kim. Byeong Kwon Ju, Kwang Bae Lee*, Moon Sik Kang, Jin Jang**, and
Myung Hwan Oh: Electronic Materials and Devices Research Center, KIST,
KOREA; * Sanji University, KOREA; ** Kyung Hee University, KOREA

Synthesis, Middle-Voltage Cathodoluminescence, and Lifetime of FED
Phosphors: A Comparative Characterization of Some Oxide and Sulphide
Matrices
A. O. Dmitrienko. B. 1. Gorfinkel, V. P. Dmitrienko, V. V. Mikhailova, N. V.
Nikishin, S. A. Bukesov, S. L. Shmakov, and J. M. Kim*; Saratov State
University, RUSSIA: *Samsung Advanced Institute of Technology. KOREA
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P23. - Investigation of Luminescent Properties of Low Voltage Phosphors for
the FED Applications
J.E.Jang, Y. W.Jin, J. E. Jung, Y. C. You*, H. S. Park*, W. K. Yi, and J. M.

Kim; Samsung Advanced Institute of Technology, KOREA; *Samsung Dlsplay
Device, KOREA

71

P24. Investigations to Simulate the High Field Characteristics of Gate to
Cathode Gaps in FEDs
P.G. Muzykov, Xianyun Ma, D.I. Cherednichenko, and T.S. Sudarshan;
University of South Carolina, USA 73
P25. Electron Stimulated Desorption of FED Phosphors
Troy Trottier, Babu R. Chalamala, Ronald O. Petersen, and Matthew Stainer;
Motorola, Inc., USA 75
P26. The Effect of Vacuum Heat Pre-Treatment on Properties of CdSe
Multilayer Target Used for FPC
Yongji Lu, Guangyi Liu*, Qongwei Wang, Jun Fu, Songgen Zhang*, and
Shanhong Xia*; Photoelectric Research Insutute CHINA; *State Key Lab.of
Transducer Technology, CHINA 77
P27. The Inside-Out Field Emission Display
L.D. Karpov, V.A.Drach*, A.P. Genelev, and V.S. Zasemkov*; KYPWEE
Display Co., USA; *KGTU/VITIM, RUSSIA 79
MONDAY, JULY 20, 1998
FEA Characterization and Analysis, 2:00 pm - 5:30 pm
Chairman: Mark Hollis, MIT Lincoln Labs
2:00 pm I4. Silicon FET-Based Field Emission Devices
S.Kanemaru and J. Itoh; Electrotechnical Laboratory, 1-1-4, Umesono, Tsukuba,
Ibaraki 305, JAPAN 80
2:30 pm 011. A Low-Voeltage, Low-Capacitance, Vertical Multi-Layer Thin-Film-
Edge Dispenser Field Emitter Array Electron Source
Davis S. Y. Hsu and Henry F. Gray; Naval Research Laboratory, USA 82
2:45 pm O12. Transition Metal Carbide Field Emitters for FEA Devices and High
Current Applications
W. A. Mackie, Tianbao Xie, and P.R. Davis; Linfield Research Institute, USA 84
3:00 pm 013. A Novel Field Emitter Array Technology for Sub-Half Micron
Diameter Gates
M. Yoshiki, N. Furutake, H. Takemura, A. Okamoto, and S. Miyano; NEC
Corporation, JAPAN 86
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3:45

4:00

4:15

4:30

4:45

S:00

5:15

pm

pm

pm

pm

pm

pm

pm

pm

pm

014. GaAs Edge Field Emitter Arrays Fabrication by Wet and Dry
Etching

P. Kropfeld, F. Ducroquet, O. Yaradou, A. Vanoverschelde; University of Lille-1,
FRANCE

Break

015. Fabrication of Tungsten Coated Silicon Based Gated Emitters
L. Chen and M. M. El-Gomati; University of York, UK

016. Emission Microscope Studies on FEAs

K. Yamane, Y. Muto, S. Kawata, H. Nakane, and H. Adachi; Muroran Institute of
Technology, JAPAN

017. Fabrication and Characteristics of Emitter-Sharpened Double-Gate
Race-Track-Shaped Field Emitter Structure
Baoping Wang, Zhongping Huang,* Johnny K. O. Sin,* Yongming Tang, Chen
Wang, and Kunxing Xue; Southeast University, CHINA; * The Hong Kong
University of Science and Technology, CHINA

018. Data and Numerical Analysis of FEA Experiments with Linear
Planar Lenses
Cha-Mei Tang; Creatv MicroTech, Inc., 11609 Lake Potomac Drive, Potomac,

MD, USA; National Institute of Standards and Technology, Gaithersburg, MD,
[SRY:\

019. High Emission Current Double-Gated Field Emitter Arrays
Akihiko Hosono, Shinji Kawabuchi, Shinji Horibata, Soichiro Okuda, Hiroshi
Harada*, and Mikio Takai** ; Mitsubishi Electric Corporation, JAPAN; *
Mitsubishi Electric Corporation, JAPAN; ** Osaka University, JAPAN

020. Measured Performance of Silicon Field Emitter Arrays in Gaseous
Ambients
D. Temple, D. Palmer, J. Mancusi, L. Yadon, D. Velleng, and G. E. McGuire;
Microelectronics Center of North Carolina, USA

021. Emission Characteristics of Spindt-type Field Emitter Arrays in
Oxygen Ambient
Y. Gotoh, K. Utsumi, M. Nagao, H. Tsuji, and J. Ishikawa, T. Nakatani,* T.

Sakashita*, and K. Betsui*; Kyoto University, JAPAN; *Fujitsu Laboratories,
Ltd., JAPAN
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FEA Characterization and Analysis

Chairman: Jiang Liu, Army Research Lab

P28.
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A. L. Mescheryakova and V. V. Zhirnov; Institute of Crystallography, RUSSIA
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P30.

P31.

P32.

P33.
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P35.

P36.

P37.

P38.

P39.

Measurements of Emitter Resistance in Si FEA
V.V. Zhirnov, E.I. Givargizov, B.V. Seleznev*, A.V. Kandldov* AV.
Blyablin*, N.V. Suetin*, and J.A. Mankelevich*; Institute of Crystallography,
RUSSIA; *Lcinonosov Moscow State University, RUSSIA

Estimation of Tip’s Resistance from Measured 1-V Plots of Emission
—urrent
A. Galdetskiy, L. Bormatova V.V. Zhirnov*; SRPC "Istok", RUSSIA; *Institute
of Crystallography, RUSSIA

A Non-Lithographic Technique for the Production of Large Area High
Density, Gridded Field Emission Sources.
E.R. Holland, M.T. Harrison, M. Huang, and P.R. Wilshaw; University of
Oxford, UK

Simulated I-V Characteristics of the Race-Track-Shaped Field Emitter

Structures with Small Spacing Between the Emitter and the Gate
Yongming Tang, Chen Wang, Baoping Wang, Kunxing Xue, and Linsu Tong;
Southeast University, P. R. CHINA

Undoped Poly-Si Lateral Field Emitter Arrays with Stable Anode Current

by Self Current Limiting
Moo-Sup Lim, Cheol-Min Park, Min-Koo Han, and Yearn-Ik Choi*; Seoul
National University, KOREA; *Ajou University, KOREA

Computer-Controlled Field Emission Testing System for Mapping of
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C. Koellner, U. Kim*, D. M. Aslam*, and V. S. Veerasamy**; Kaiserslautern
University, Kaiserslautern, Germany; *Michigan State University, USA; **Optical
Imaging Systems, USA

Surface Morphology and I-V Characteristics of Single Crystal,
Polycrystalline and Amorphous Silicon FEAs
Jong Duk Lee, Byung Chang Shim, Chang Woo Oh, Il Hwan Kim, and Hyung
Soo Uh; Seoul National University, KOREA

Fabrication of Gated Nanosize Si-Tip Arrays for High Perveance
Electron Beam Applications
Sung-Hyun Lim, M.Y. Jung, D.W. Kim, Seong Soo Choi, and H. Jeon*; Sun
Moon University, KOREA; *Hanyang University, KOREA

Investigation of the Spindt Type Cathode Formation Mechanism by
Simulation and Experiments
Hangwoo Lee, Youngjun Park, Jaewan Kim, Junhee Choi, and Jongmin Kim;
Samsung Advanced Institute of Technology, Korea
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*Lomonosov Moscow State University, RUSSIA
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P40. Low Voltage Operation from Tower Structure MOSFET Si Field Emitter
Keisuke Koga, Seigo Kanemaru*, and Junji Itoh*; Matsushita Electric Industrial
Co., LTD., JAPAN; *Electrotechnical Laboratory, JAPAN

P41. MOSFET-Structured Si Emitter Tips with a Focusing Lens
J. Itoh, Y. Kagawa* and S. Kanemaru; Electrotechnical Laboratory, JAPAN;
*Futaba Corporation, JAPAN
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TUESDAY, JULY 21, 1998

RF Power Devices and Other Applications, 8:39 am - 11:45 am
Chairman: Dev Palmer, MCNC

8:30 am

9:00 am

9:15 am

9:30 am

9:45 am

10:00 am
10:15 am

10:45 am

11:00 am

11:15 am

I5. Application of Gated Field Emitter Arrays in Microwave Amplifier
Tubes

S.G. Bandyl, M. C. Green2, C. A Spindt3, M A. Hollis*, W. D Palmerd, B
Goplen®, and E. G. Wintucky’s 1Varian Associates/GRC, USA, 2CPI MPTP,
USA; 3SRI International, USA, 4Massachusetts Institute of Technology, USA;

SMicroelectronics Center of North Carolina, USA; ®Mission Research Corporation,
USA;’NASA Lewis Research Center, USA

022. Analysis of Deflection Sub-Millimeter-Wave Amplifier
Yasuyuki Miyamoto; Tokyo Institute of Technology, JAPAN

023. Resistive Arc Protection for Field-Emitter-Array Cold Cathodes
Used in X-Band Inductive Output Amplifiers
L. Parameswaran, C.T. Harris, C A. Graves, R.A. Murphy, and M A. Hollis,
MIT Lincoln Laboratory, USA

O024. Fabrication of Self-Aligned P+ Silicon Gate Field Emission Arrays
on Glass Substrate for RF Operation

Ming Qin, Qing-An Huang, Southeast University, P. R CHINA

025. Distributed Amplifier Based on FEA and Low-Loss Transmission
Lines

A. Galdetskiy, SRPC "Istok", RUSSIA
Break

I6. Explosive Emission Phenomena and Portable X-ray Tubes
G.N. Fursey and L.A. Shirochin, Surface Physics and Electronics Research Center
of the State University of Telecommunications, RUSSIA

026. Si-Gated Transfer Mold FEAs for a Study of the Possibility of
High-Voltage Switching
Tadashi Sakai, Tomio Ono, Naoshi Sakuma, Kazuya Nakayama, and Hiromichi
Ohashi; Komukai Toshiba, JAPAN

027. Emission Limiting in Silicon Field Emitters
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