CONTENTS

Dedkov G. V. Physical Aspects of Interactions Between the Tip of Scan-
ning Probe Microscope and the Sample Surface. Part 1. . . ... ... 2

Physical phenomena and effects being characteristic for the con-
tact and noncontact operation regimes of the scanning probe micro-
scopy, are discussed on an elementary level. A theoretical description
and numerical estimations of energies, forces and other physical
characteristics of contacts are given. Some applications and perspec-
tives for future development of the scanning probe technique with re-
gards to physics and nanotechnology are discussed.

Butyvskaya M. V., Petronuk Yu.S. The Ultrasonic Microscopy
Technique as an Applicable Tool for Monitoring the Wafer

Bonding Quality when Manufacturing the Silicon-on-Insulator (SOI)
SIUCIUFES . . . .. 12

The ultrasonic (US) system of visualization of the high sanction
attractive owing to an opportunity to observe a microstructure in vo-
lume of opaque objects is described and to measure elastic, viscous
and relaxational properties of small areas and inclusions. Results of
the control of the connected substrates which in the further will form
structure "silicon on insulator” (SOI) are presented.

Samoylovich M. 1., Belyanin A. F. Formation of Nanostructured Films
of Diamond-Like Materials. Part 2. . ... ................. 15

Formation of diamond-like material films being obtained by plas-
ma-methods occurs under condition of morphological instability of
boundary growth forms. Coherence-breaking for such solid-state sys-
tems can be carried out by different relaxation mechanisms that is
conditioned on ability to decrease total energy by internal sub-struc-
ture selection, coherent phases relative position and optimization of
morphological forms. Sputtering methods, especially magnetron
sputtering, are irreplaceable for the formation of nanostructured films
on large substrate area of amorphous and polycrystalline materials.

Brukhova Yu. V., Zaitsev N. A. Spice Modeling and Parameter Ex-
traction of Semi-Conductor Devices Using TCAD . ........... 25

Spice — modeling and parameter extraction is an important is-
sue at the providing appropriate and reliable semi-conductor device
models, including microsystem device models. This paper presents
description and analysis different methods of extraction semi-con-
ductor device models.

Safronov A. Ya., Gornev E. S., Zaitsev N. A., Matyushkin I. V.
The Development of a Design and Manufacturing Techniques

for Microsystems on the Basis of Bulk Silicon and Thin Films

of Piezoceramics . ... ....... ... ... ... 30

The opportunity of application in microelectromechanical sys-
tems (MEMS) of piezoceramic elements on basis PZT is considered.
It is shown, that the most perspective methods of PZT films (thick-
ness is about 1 mkm) fabrication are sol gel technique and magnetron
sputtering. By the example of a matrix of the piezoactuated micro-
mirrors, the ways of p-MEMS creation are discussed.

Abramov 1. 1. Problems and Principles of Physics and Simulation
of Micro- and Nanoelectronics Devices. Part I. Basic Positions . . . 34

The problems, principles and approaches of physical processes
simulation of various micro- and nanoelectronics devices are consid-
ered. The analysis is based on the physics of open systems.

Kashtankin I. A., Gurin N. T. N-transistor Optrons. . .. ...... 37

The models of bipolar silicon N-shaped optrons were developed.
The spectral, transmission characteristics and their temperature de-
pendence are analyzed. The features of silicon N-transistor optrons
with shunting of the base-emitter junction and with modulation of the
base current are discussed. The results of modeling correspond to ex-
perimental data.

For foreign subscribers:

Journal of "NANO and MICROSYSTEMS TECHNIQUES" (Nano- i mikrosistemnaa tehnika, ISSN 1813-8586)
Joint-stock company MK-Periodica. E-mail: info@periodicals.ru Tel.: +7(495) 684-5008. Fax: +7 (495) 681-3798

The journal bought since november 1999.
Editor-in-Chief Ph. D. Petr P. Maltsev
ISSN 1813-8586.
Address is: 4, Stromynsky Lane, Moscow, 107076, Russia. Tel./Fax: +7(495) 269-5510.
E-mail: nmst@zknet.ru; http://www.microsystems.ru

Anpec penakiuu xypHaina: 107076, Mocksa, CtpombiHCKuit iep., 4/1. TenedoH pepakunu xyprana (495) 269-5510. E-mail: nmst@zknet.ru

Kypnain 3apeructpupoBaH B MenepaibHOM ciryx0e M0 HaA30py 3a COOMIOAEHNEM 3aKOHOIATEIbCTBA
B cepe MacCcOBbIX KOMMYHUKAIMI U OXpaHe KyJIbTYPHOTO HAC/IEAHUs.
CauzerenbeTBo 0 peructparu [T Ne 77-18289 ot 06.09.04.

Huzaitnep T. H. [locopenosa. Texuuueckuit penakrop U. C. Ilasaosa. Koppexrop T. JI. Jlemudosa

Cpano B Ha6op 29.05.2006. [Toanucaxo B meyats 29.06.2006. @opmat 60x88 1/8. Bymara odcerHast. [Teuarsb odceTHast.
Ve ney. 1. 6,86. Yu.-uzn. a. 8,13. 3aka3 1047. Llena noroBopHasi

Orneuarano B [Tomoibekoit Tunorpadun — dumman OAO "UITK", 142110, r. IMononbek, yia. Kuposa, 15

56 HAHO- 1 MUKPOCUCTEMHASA TEXHUKA, Ne 8, 2006




