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CUVANT INAINTE

Avalansa de noi dispozitive microoptoelectronice elaborate in laboratoare,
ajung n spectru relativ mic in producere in serii, dovedind prin aceasta
utilitatea si performantele. Evoluand, dispozitivele trebuie aduse la cunostinta
generatiei noi de ingineri. Universitatea Tehnica din Moldova are o istorie
unicd n ingineria microelectronicii de pe acest plai incepand din 1967, cand
a fost fondatd Facultatea de Electrofizica, care a initiat pregéatirea inginerilor
la specialitatea Dispozitive Semiconductoare, ulterior Microelectronica si
Nanotehnologii. Acest fapt a constituit si unul din pilonii initierii si
dezvoltarii industriei microelectronicii bazate pe Si in Chisindu (Uzina
Mezon cu producerea anuald de cca 130 min CI).

Manualele, notele de curs sunt scrise si editate pentru ca autorii au
considerat ca nu exista alte carti care sa spund ceea ce simteau ei personal, ca
trebuie spus in felul in care voiau sa o spund ei. Dat fiind lipsa unui manual
al UTM 1in domeniu, am considerat ca este necesar de un astfel de manual,
care, de rdnd cu familiarizarea proceselor fizice din semiconductoare sa
contind si aplicarea mijloc de aplicare a cunostintelor prin rezolvarea unor
probleme tematice.

Generatiile premergatoare a inginerilor din domeniul microelectronicii
obtineau cunostinte vaste in fizica corpului solid si dispozitivelor electronice
existate in acea perioadd. Necesitatea de noi specialitati interdisciplinare,
cum ar fi ingineria biomedicala, fizica medical, ingineria clinica condus la
micsorarea numarului de ore alocate disciplinelor din ingineria
microelectronicii. Din aceste considerente este necesar de identificat volumul
optim al disciplinelor specializate predate la universitati tehnice pentru
ingineri cu cunostinte interdisciplinare.

Aceasta carte este Incercarea noastra de a umple acest vid. Textul
manualului prezentat este ,,diferit” atit pentru ceea ce nu include, cit si pentru
ceea ce include, iar aceasta unicitate va initia obligatoriu unele discutii.

In primul rand, acest text acoperi o serie de subiecte de la fizica
semiconductorilor la dispozitive pe baza lor. Tn al doilea rind, daci inveti
ceva despre semiconductori pentru microoptoelectronica cu sigurantd veti
castiga aplicand elementele proceselor fizice in dispozitive la rezolvarea unor
probleme de complexitate cel mult medie, prezentate in manual.
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Textul prezentat nu incearca sa fie cuvantul final pe niciunul dintre subiecte
la care se adreseaza. Prezinta o tentative de tratament corect si ofera un nivel
functional de cunostinte, dar este, de asemenea, pregatirea pentru un al doilea
nivel de specializare in fizica corpului solid, dispozitivelor pe baza lor, care
cu siguranta trebuie sd urmeze daca cei interesati decid.

Textul contine mai mult material decat poate fi acoperit prin numarul de
ore alocate la disciplina Dispozitive Microoptoelectronice, astfel cadrul
didactic nu va utiliza toate din acest material si nici nu trebuie sa-1 foloseasca
n ordinea Tn care apare in cuprins.

Un specialist Tn ingineria tehnicii electronice trebuie sa aiba cunostinte in
microoptoelectronica, care are aplicatii in practicile tuturor domeniilor vietii.

MICROOPTOELECTRONICA

Studiaza procesele Studiaza metode
fizice in DMOE optice de aplicatii

Directii de studii a dispozitivelor micro-optoelectronice

Marea majoritate a dispozitivelor microoptoelectronice sunt confectionate
n prezent pe baza semiconductorilor. Din aceste considerente curriculara
disciplinei “Dispozitive microoptoelectronice” acordd atentie sporita
studiului proceselor fizice de bazd care stau la baza functionarii, dar si
metodelor optime de aplicare a lor.

Fiind familiarizati cu acest curs succint, licentiatii in inginerie vor avea un
orizont suficient de cunostinte pentru a se orienta in cum lucreazd un
dispozitiv microoptoelectronic, unde si cum poate fi aplicat in practica.

Compendiul cu problemele propuse este util pentru studentii
specialitatilor Microelectronica, Ingineria Biomedicala, precum si pentru
oricare care este interesat de acest domeniu.
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FOREWORD

The avalanche of new microoptoelectronic devices developed in
laboratories, reach a relatively small spectrum in series production, thus
proving its usefulness and performance. As it evolves, devices must be
introduced to the new generation of engineers. The Technical University of
Moldova has a unique history in microelectronics engineering in this area
since 1966, when the Faculty of Electrophysics was founded, which initiated
the training of engineers in the specialties of Semiconductor Devices,
Microelectronics and Nanotechnologies. This fact was also one of the pillars
of the initiation and development of the Si-based microelectronics industry
in Chisinau (Mezon Plant with an annual production of about 130 million
IC).

The manual, the course notes are written and edited because the authors
considered that there are no other books that say what they felt personally,
that it must be said in the way they wanted to say it. Given the lack of a
manual of TUM in the field, we considered it necessary for such a manual,
which, along with familiarization with physical processes in semiconductors,
should also contain the application of knowledge by solving thematic
problems.

Previous generations of microelectronics engineers gained extensive
knowledge of solid body physics and electronic devices that existed at the
time. The need for new interdisciplinary specialties, such as biomedical
engineering, medical physics, clinical engineering led to a reduction in the
number of hours allocated to the disciplines of microelectronics engineering.
For these reasons it is necessary to identify the optimal volume of specialized
disciplines taught at technical universities for engineers with
interdisciplinary knowledge.

This book is our attempt to fill this void. The text of the textbook presented
is "different" both for what it does not include and for what it includes, and
this uniqueness will necessarily initiate some discussions.

First, this text covers a range of topics from semiconductor physics to
devices based on them. Secondly, if you learn something about
semiconductors for microoptoelectronics you will definitely win by applying
the elements of physical processes in devices to solve problems of maximum
complexity, presented in the manual.

The presented text does not try to be the final word on any of the topics it
addresses. It presents an attempts at correct treatment and provides a
functional level of knowledge, but it is also preparing for a second level of
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specialization in solid body physics, devices based on them, which certainly
must follow if those interested decide.

The text contains more material than can be covered by the number of hours
allocated to the discipline Microoptoelectronic Devices, so the teacher will
not use all of this material and should not use it in the order in which it
appears in the table of contents.

An electronic engineering specialist must have knowledge in
microoptoelectronics, which has applications in the practices of all areas of
life.

MICROOPTOELECTRONICA

FIZICA TEHNICA
Studiaza procesele Studiaza metode
fizice in DMOE optice de aplicatii

Study directions of micro-optoelectronic devices

The vast majority of microoptoelectronic devices are currently made from
semiconductors. For these reasons, the curriculum of the discipline
“Microoptoelectronic devices” pays more attention to the study of the basic
physical processes that underlie the operation, but also to the optimal
methods of their application.

Being familiar with this brief course, engineering graduates will have a
sufficient knowledge horizon to orient themselves in how a
microoptoelectronic device works, where and how it can be applied in
practice.

The compendium with the proposed problems is useful for students of
Microelectronics, Biomedical Engineering, as well as for anyone who is
interested in this field.

10
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