Wystapienia pracownikéw ITME na konferencjach

MBME '91 — wspélczesne metody badari materialow
elektronicznych, Warszawa 27.09.1991

Pod tym tytulem odbylo sig 27 wrzednia 1991 r. kolejne sympozjum naukowe organizowa-
ne w Politechnice Warszawskiej przez Instytut Mikroelektroniki i Optoelektroniki tej
uczelni. W sympozjum uczestniczyli takze pracownicy Akademii Gérniczo-Hutniczej, Uni-
wersytetu Slaskiego, Akademii Marynarki Wojennej, Instytutu Technologii Materialéw
Elektronicznych, Instytutu Technologii Elektronowej, Przemystowego Instytutu Telekomu-
nikacji, Instytutu Fizyki PAN i "Polferu". O tematyce spotkania $wiadczy najlepie) wy-
gioszone referaty:

@ dr inz. Mikolaj Baszun - IMiD PW - Zastosowanie akustycznych fal powierzchniowych do
badari materialéw

e doc. dr hab. Jerzy Rautuszkiewicz - IF PAN - Zastosowanie skaningowej mikroskopii tu-
nelowe) do badari powierzchni materiatdw elektronicznych

® dr inz. Pawel Kamiriski - ITME - Zastosowanie DLTS do badari defektdéw punktowych w péi-

przewodnikach AHIBV

e prof. dr hab. inz. Andrzej Jakubowski - ITE - Badania krzemu (struktur prdébnych)
metodami optycznymi s

e dr Tadeusz Pisarkiewicz - IE AGH - Okreslenie koncentracji defektdéw w amorficznym
krzemie metodami optycznymi

® dr hab. inz. Jerzy Krupka - IMiO PW - Mikrofalowe metody badart materialdéw

e prof. dr hab. Henryk Lachowicz - IF PAN - Optoelektroniczna metoda pomiaru magneto-
strykcji

e dr inz. Dionizy Czekaj - IPT US - Badanie dielektrycznych parametréw epitaksjalnych
warstw ferromagnetycznych w uktadzie elektrod planarnych

® dr inz. Malgorzata Jakubowska - ITME - Badanie procesdw zachodzacych podczas spieka-
nia warstw grubych

e dr inz. Zbigniew Szczepéﬁski - IMi0 PW - Badanie materialdw stosowanybh na prowadni-
ce paskowe ukladdw mikrofalowych

e mgr inz. Jan Drzewiecki - IMi0 PW - Metoda precyzyjnego pobudzania prébek w pomiarach
materialéw magnetycznych

e mgr inz. Dominik Adamski - IMi0 PW - Metoda pomiaru magnetyzacji nasycenia piytek
poditozowych mikrofalowych ukladdéw scalonych.

Sympoz ja odbywaj3 sie co 10 lat, a wiec nastepne juz w nowym tysigcleciu...

48



MBME ‘91 — wspoiczesne metody badan materialow
elektronicznych, Sympozjum Naukowe, Warszawa 27.09.1991

dr inz. Pawel KAMINSKI
INSTYTUT TECHNOLGGIT MATERIALOW ELEKTRONICZNYCH
ul. Wolczyns! - 133, 01-919 Warszawa

ZASTOSOWANTE NIESTACJONARNEJ SPEKTROSKOPII GLEBOKICH POZIOMOW DO BADANIA
DEFEKTOW PUNKTOWYCH W PGLPRZEWODNIKACH Typu AlllgY

Péiprzewodniki typu AIIIBV, ktérych rezystywno$¢ mozna zmieniaé w zakresie od 10'3

do 109!?- cm, s3 obecnie szeroko stosowane w nowoczesnej mikro- i optoelektronice. Ma-
terialy o niskiej rezystywnosci stosowane sg gidéwnie do wytwarzania przyrzaddéw elektro-
luminescencyjnych i dyskretnych przyrzadéw mikrofalowych. Materiaty wysokorezystywne
(pdtizolujace) stuzg jako podioza dla monolitycznych mikrofalowych ukladéw scalonych
oraz superszybkich uktadéw logicznych, ktérych gidwnym elementem czynnym jest tranzys-
tor polowy typu MESFET. ;

Parametry przyrzaddéw wytwarzanych ze zwigzkow AIIIBV

silnie zaleza jednak od rodza-
Jju i koncentracji defektdw punktowych, tworzgcych giebokie poziomy energetyczne wprzer-
wie zabronionej. W materiatach niskorezystywnych poziomy te moga by¢ badane metoda nie-
stacjonarnej spektroskopii pojemnosciowej (DLTS). W przypadku materialdw pdtizolujacych
opornosé szeregowa probki (diody ze zlaczem p-n lub diody Schottky ‘ego) jest pordéwny-
walna lub wieksza od opornosci warstwy zaporowej) i oddzialywanie napieciowe na szero-
kos¢ te)j warstwy staje sie niemozliwe. Do charakteryzacji glebokich centréw w tych ma-
teriatach stosowana jest niestacjonarna spektroskopia fotopradowa (PITS).

W referacie oméwiono przydatnos¢ metody DLTS do kontroli jakosci niskorezystywnych
Zwigzkdw A[IIBV. Przedstawiono parametry, charakteryzujace glebokie centra defektowe
w cienkich warstwach GaAsP i GaP otrzymywanych metodg epitaksji z fazy gazowe). Pokaza-
no istnienie korelacji pomigdzy koncentracjg niektdrych centfdw defektowych i sprawnos-
cig rekombinacji promienistej w tych materiatach. Oméwiono podstawy fizyczne metody
PIIS i uktad pomiarowy. Przedstawiono widma zmierzone dla pétizolujacych krysztaldw
GaAs i InP oraz przeprowédzono identyfikacje obserwowénych pulapek. -
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Carts — Europe ‘91 — 5th European Capacitor and Resistor
Technology Symposium, Munich, Germany 30.09. — 3.10. 1991

Dr Matgorzata JAKUBOWSKA
INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
ul. Wélczyriska 133, 01-919 Warszawa, Poland

Dr Stanistaw JANKOWSKI

WARSAW UNIVERSITY OF TECHNOLOGY

INSTITUTE OF ELECTRONICS FUNDAMENTALS

ul. Nowowiejska 15/19, 00-665 Warszawa, Poland

RANDOM NETWORK MODELS OF THICK FILM RESISTORS

ABSTRACT

This paper presents the results of measurements and of computér modelling of thick
film resistors. The considered models have the form of large electric network bults up
of conductances obeying the site - bond percolation problem.

This model has been applied to the experimental data of thick film resistors
obtained from a set of pastes prepared of BizRu207 and contaihing various amount of
lead-borosilicate glass. These pastes have been printed on 96% A1203 alumina substrates,
dried and fired in a standard way. Resistor terminations have been made of palladium
silver paste. The resistor size varied within 1 x 1, 1 x 2, 1 x 3 mm.

The measurments of the sheet resistivity and hot TCR in function of the resistor
length D have been performed. The sheet resistivity grows up as D increases. It has
been observed that hot TCR of resistors made of low resistivity pastes varies as D
decreases and the sing of HICR for short resistors changes to minus. All above
mentioned facts can be explained by random network models. Assuming that the dependences
of the sheet resistivity and HCTR on the resistor length are due to metal ions migration
from terminations into the resistor, the fraction of well conducting bunds in the model
network varies in function of distance from the network terminations.

INTRODUCTION

It is known that during firing the metal ions of terminations migrate into the
resistor layer. This phenomenon increases the heterogeneity of the structure along the
resistor length. The intensity of the ion migration depends on the properties of
terminations.

The presented random network model enables to study the influence of these effects
on the sheet resistivlty (Ro) and the temperature coefficient of resistance (hot TCR:
25°C - 125°C) of thick film resistors (TFR).
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This model has been applied to the experimental data of bismuth ruthenate resistors
with either palladium-silver or copper terminations. The measurements of the sheet
resistivity and TCR in function of the resistor length have been performed and compared-
with the results of the model simulation. . _

The depth of the copper and the palladium-silver ions migration has been examined using
the Energy Disp.ision X-ray Spectrometry.

Pelny tekst wystgpienia bedzie opublikowany w CARTS-EUROPE ‘91. Proceedings.

ttp://rcin.org.pl -
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Carts — Europe ‘91 — 5th European Capacitor and Resistor
Technology Symposium, Munich, Germany 30.09. — 3.10. 1991

Dr Malgorzata JAKUBOWSKA
INSTITUTE OF ELECTRONIC MATERTALS TECHNOLOGY
ul. Wélczyriska 133, 01-91% Warszawa, Poland

Or Stanistaw JANKOWSKI

WARSAW UNIVERSITY OF TECHNOLOGY

INSTITUTE OF ELECTRONICS FUNDAMENTALS \

ul. Nowowiejska 15/19, 00-665 Warszawa, Poland

SIMULATION OF AGEING AND DEGRADATION OF THICK FILM CAPACITORS

The purpose of this paper is to explain the phenomena of ageing and degradation of
thick film capacitors due to the increasing number of defects inside the dielectric.
The conductive defects may be considered as metallic ions migréting from electrodes.

The basic modellhas the form of a large finite-size electric network (rhomb topology)
composed of the following constituents:

1) linear conducting defects of fraction p,
2) nonlinear capacitances (host dielectric) of fraction 1-p.

The models are studied by Monti Carlo computer simulations.

The comparison between experimental data and model consideration enables the
conclusion that random network behaviour fits well to the nature of aged thick film
capacitors;

Pelny tekst wystgpienia bedzie opublikowany w CARTS-EUROPE ‘91. Proceedings.
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Il National Symposium on High Tc Superconductivity,
Wroclaw ‘91 (October 21st — 22nd)

A. PAJACZKOWSKA, P. BYSZEWSKI, 'J. FINK-FINOWICKI
INSTITUTE OF PHYSICS, POLISH ACADEMY OF SCIENCES
Al. Lotnikdéw 32/46, 02-668 Warszawa

INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
ul. Wélczyriska 133, 01-919 Warszawa

VACUUM ELECTRONICS RFSEARCH & DEVELOPMENT CENTER
ul. Diuga 44/50, 00-241 Warszawa

NEW SUBSTRATE FOR HTSc FILMS - CRYSTAL GROWTH
AND PHYSICO-CHEMICAL PROPERTIES

High quality epitaxial superconducting thin films have been grown on several
compounds, mainly MgO, SrTiOl, NdGaoj, LaGa03 and, recently, on CaNdAan, SrLaAlOA,
CaYAlOa, and LaSrGaDA.

Compounds with superconducting properties crystallize in the layered tetragonal-
-orthorhombic structure. Crystal growth of HTSC is complicated by their low thermo-
dynamic stability in function of temperature and pressure - decomposition, phase
transitions, incongruent melting.

Since the bulk single crystals of HTSC with uniform physical properties are very
difficult to obtain, researchers would pay attention to single crystal layers.

To obtain an epitaxial layer, some conditions and properties of the substrate
should be fulfilled:

- small lattice parameters mismatch;

- no phase transitions;

- twins free;

- chemical resistance;

- small interdiffusion;

- attractive microwave and optical properties.

Since the microwave and optical applications of HTSC are considered, crystals for
substrate should have low dielectric constant, low loss tangent and proper transparency
for light. ;

At present time, very attractive crystals for HTSC substrates are the compounds
(and their solid solutions) with the chemical formulae BCUJ and ABCUA, where A = Ca,
Sr; B = LA (La, Nd; X,u.)s Ci= AL, Ga.

The crystal structure of these compounds (distorted layered perovskite structure)
is familiar to HTSC structures. Crystals are grown by Czochralski method.

Our results on crystal growth and physical and chemical properties of these

materials will be presented. 53
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THE INFLUENCE OF APPLIED STRESS ON TWINNING STRUCTURE
IN LaCaOB SUBSTRATE CRYSTALS. POSTER

Single crystals of lanthanum gallate, due to their small lattice mismatch and low
dielectric constant, are used as substrates for epitaxial YBaCuO growth. Unfortunately,
‘its crystal structure (orthorombic - distorted perovskite sctructure) shows the tendency

to twinning in form of volume domain of ditferent orientation or in form of thin
lamellae.

The crystals of LaGaOS are grown by Czochralski method. By proper choice of
technological conditions (melt composition, pulling and rotation rates, orientation of
the seed) crystals with a small amount of twin-type defects were obtained.

Lanthanum gallate is transparent in visible light and shows a biaxial optical
birefringence. Therefore by microscopic observation of polished platelet between
crossed polarizers it is easy to evaluate the twin domains.

In platelets cut perpendicularly to < 100 ddirection very often the thin lamella-twins
in (112) planes and sometimes volume domains with various orientations were observed.
The uniaxial comprehensive stress applied in the platelet-plane influences on this
twinning structure and many of twins vanish. In this way it is possible to remove all
of twin-type defects and to achieve one-domain state in the whole platelet.

Observed effects show that twins in this material may be treated as forroelastic
domains. Therefore they are formed during the crystal growth or during cooling process
due to internal stress in the bulk crystal. Also further mechanical treatment (cutting,
polishing) can involve the rearrangement of twin structure.
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