Master in Nanotechnologies for ICT Engineering
Marucrepckasi nporpaMmMa 1o HaHorexnosgorusam ajasa UKT
(uH(pOopMaALTHOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOIMH)

[IpoBoautcst coBmectHo Tpemsi BY3amu Epomsi: Politecnico di Torino (ITonutexamueckuit
Vuausepcurer Typuna, UWramus), Institut National Polytechnique de Grenoble (INPG,
Hammonansnsiii [Tomurexanueckuit Mactutyt ['penodis, @pannus), Ecole Polytechnique Federale
de Lausanne (EPFL, r. Jlozanna, [lIBeiiniapus).

SI3pIk 00y4YEHUS — AaHTTTUHCKUH.

JlinrensHOCTH porpammsl — 2 rozaa. Ilepsslit cemectp — Utanust, Bropoit — @panuus, TpeTuil —
[IBeitapusi, 4€TBEPTHIN — MOATOTOBKA TUCCEPTAIMH K 3aIIUTE JUIIIOMA (CTpaHa BEIOMpaeTcs).

OO011ee onuca”ue:
http://didattica.polito.it/pls/portal30/sviluppo.offerta_formativa.corsi?p_sdu_cds=37:732&p_lang=
EN&p_tipo_cds=2#obiettivi

Cuctema oOpaszoBanus B Utanuu (Bkpartiie): http://international.polito.it/en/courses/

B EBporie BBenena cucrema kpeautoB (ECTS - European Credit Transfer System, EBponeiickas
Cucrema Tpancdepra 3auernpix Enunnir). Onucanue — cm. B daiine «Ilpo cucremy ECTS.htmy.

Hranus — 1-i cemectp (30 kpeauroB ECTS)
Politecnico di Torino. Caiit B MaTepHEeTe: http://www.polito.it/index.en.php

JlJis MHOCTpaHHBIX CTYACHTOB (KaK TOCTYMHTh, KakKue KypChl, MpaKkTUdecKas HHPOpMAIHS H
HcTopHs YHUBEpcuTeTa): http://international.polito.it/en/

W3 uctopumn yausepcuteta (http://international.polito.it/en/about/history.html):

The Politecnico di Torino was built around the mid nineteenth century. The Regio Politecnico di
Torino rised in 1906 from the union of the Scuola di Applicazione per gli Ingegneri (built in 1859)
and of the Museo Industriale Italiano (built in 1862). It aimed (and aims) to form engineers and
architects and to promote study and activities for industrial and business progress of the Country.

Ha ¢ororpadun — rnaBusiii kopryc yausepcurera — The Valentino Castle. Celiuac Tam HaxoauTcst
aJIMUHHUCTpPAIHS U apXUTEKTYpHBIN pakynsTeT. Ha caiite ecth hoTorpadus, HO s IPUBOKY CBOIO:

The Valentino Castle


http://didattica.polito.it/pls/portal30/sviluppo.offerta_formativa.corsi?p_sdu_cds=37:732&p_lang=EN&p_tipo_cds=2#obiettivi
http://didattica.polito.it/pls/portal30/sviluppo.offerta_formativa.corsi?p_sdu_cds=37:732&p_lang=EN&p_tipo_cds=2#obiettivi
http://international.polito.it/en/courses/
http://www.polito.it/index.en.php
http://international.polito.it/en/
http://international.polito.it/en/about/history.html

OdeHb KpacuBOE 37aHKE, HAXOAUTCS Ha Oepery peku [lo:

PeKa Ilo

Ham xopmyc:

He camas ynpaunas dotorpadus, HO s coOupatoch caenats eme. Ckopo OyayT ¢ororpadguu BHyTpH
yHHBepcuTeTa. Takke Hallla rpynmna coOupaeTcsi CHATh BUJIEO O BCEl MarucTepcKoi mporpamme.

HecmoTtps Ha To, 9TO mporpamMMa BeJEeTCs Ha aHTIHMICKOM SI3bIKE, CAMU UTAJBSHIIBI, T.€. )KUTEIN
ropoza, TOBOPAT Ha UTaJbsSHCKOM. Takke MHOro MHpopmanuu (HaBepHOe, BecbMa IOJE3HOH) B
YHHBEpPCHUTETE (B TOM YHCJIE aHKETHI, 0 KOTOPHIX MO3KE) — HA UTAIBSIHCKOM. XOPOIIO, YTO OQHC
Incoming Mobility Students Beimyctun kHmxeuky «Survival Guide for International Students» na
aHTJIMICKOM, B KOTOPOI pacimcaHo BCe, YTO MOXKET MOHATOOHUTHCS B IIEPBOE BPEMSI.

I'pynna — 45 genosek: okoso 20 utanesHues, | pycckuii, 4-5 kuraiues, 1-2 nuauiiues, 1 rpek, 1 u3
[IBeitiapun, octanbHbIe — (ppaHITy3bl (MOXKET OBITH €IIE KTO-TO €CTh, HO 51 HE IIOMHIO).



1-st monosuHa 1-ro cemectpa (I Periodo - 1 Anno)

Jlextuu: 18 ceHtaOps — 3 HOsOps

DK3ame

HBI: 6 HOSIOpst — 17 HOSIOPsI

I[J'ISI HHOCTpaHHBIX CTYACHTOB ObLIN OpraHnu30BaHbl ABYXHCACIBHBIC KYPCbl HWHTCHCHUBHOI'O
UTANbSIHCKOTO si3bIKa — ¢ 7 ceHTs0ps. Cemectp nenutcs (Bo Bcex Tpex BY3ax) Ha nee uactu. B
KOHIIE Ka)XKI0M 9acTH 3K3aMeHbI (Hadayio HOsIOps U Havasno (eBpais).

Pacrniucanue Ha nepBylo MOJOBHUHY NEPBOTO CEMECTpa:

Politecnico di Torino - Orari di Lezione di Ateneo

Torino - III FACOLTA' DI INGEGNERIA - CORSO DI LAUREA SPECIALISTICA IN NANOTECNOLOGIE PER LE ICT
(TO/Grenoble/Losanna) - TO - P.D. I Periodo - 1 Anno

8.30-10.30 10.30-12.30 12.30-14.30 14.30-16.30 16.30-18.30
HoHenensHmK 01JCIGH - 10D 01JCIGH - 10D
A PROF. TORCHIANO PROF. TORCHIANO
BTODHUK 01KEDGH - 1M 01KEDGH - 1M 02JDIJGH-21 02JDJGH-21
P PROF. COCUZZA PROF. COCUZZA PROF. ALLIA PROF. ALLIA
Cpena 07BMKGH - 8D 07BMKGH - 8D O01KEDGH -101I 01KEDGH - 10 I
pea PROF. DOCENTE PROF. DOCENTE PROF. COCUZZA PROF. COCUZZA
YetBepr 01JDLGH -101I 01JDLGH -101I 07BMKGH - 8D 07BMKGH - 8D
P PROF. BOSCO PROF. BOSCO PROF. DOCENTE PROF. DOCENTE
MaTtHnua
Koa kypca - onucaHue
013JCIGH Computer sciences

01JDLGH
01KEDGH
02JDIGH
07BMKGH

Telecommunications: introduction

Physics of technological processes and microsystems
Solid state Physics

Lingua francese

Kak BuiHO U3 pacnucaHusi, BCEro 5 MpeAMETOB: 4 OCHOBHBIX + MHOCTPAHHBIN SI3bIK. Y CTYJIEHTOB
€CTh BO3MOXKHOCTh BBIOPaTh, KaKOH SI3bIK YUWTh: UTAIBIHCKHA Wiau ¢panmy3ckuil. Ha mepBom
CEeMECTpEe JOIOJHUTEIbHBIX IMPEIMETOB (KOTOphIE MOXKHO BBIOpaTh) HET (OHM MOSIBIISIOTCS CO
Broporo cemectpa). Co croponbl Politecnico di Torino »Toif mporpammoi 3aHUMaeTCs TPETHI
WH)KEHEPHBIN (haKyIIbTeT.

[Tapa nexuuit — 310 4 acrpoHomuueckux yaca. OpgHako (mo KpadiHeid Mepe, B MTanum) mapel

3aKaHYMBaJIUCh MUHYT Ha 20 paHbIie + 1Ba nepepsiBa Bo Bpems nap (15 u 10 MunyT).

BoNBIMHCTBO AK3aMEHOB — TECTHI, HO HE BCE OJUHAKOBBIC. MTaibsHCKas cucreMa oOpa3oBaHUs
noapaszymenaeT 30 OanpHYIO mKkamy. JlJis Toro 9ro0bl 3K3aMeH ObLT 3aCUUTaH HE0OX0UMO HaOpaTh
xots Ob1 19. B cimyuae mpoBaiia — nepecnava (ajis 1-ro cemecTpa — 3To B Havase GpeBpas).

013CJ

Ilens:

GH Computer sciences (2 kpeguta ECTS)

To provide the basics of advanced object-oriented programming with application to the Java language

[Iporpamma kypca:
e Introduction to Object Orientation
e The Java Programming Language:



http://www.swas.polito.it/orari/StampaAttrezzatureAula.aspx?sede=1&facolta=37&aula=10D
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http://www.swas.polito.it/orari/StampaAttrezzatureAula.aspx?sede=1&facolta=37&aula=10%20I
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http://www.swas.polito.it/orari/StampaAttrezzatureAula.aspx?sede=1&facolta=37&aula=8D
http://www.swas.polito.it/orari/StampaAttrezzatureAula.aspx?sede=1&facolta=37&aula=8D

o Java base

o0 The concept of Class: Incapsulation, Inheritance, Polymorphism, Overloading, Binding
0 Using complex data structures: Collections (array, list, set, map), Iterators

o Error handling and Exceptions: Try and Catch, Throw and throws

0 Swing

0 The Java Input/Output System

o Concurrency

¢ Java tools:

0 SDK

e Eclipse

B xonue kypca — sx3ames (2 vaca). Hamo nanucate nporpaMmy (SI3bIK MPOTpaMMUPOBaHuUs Java) u
OTIpaBUTH €€ Ha cepBep. MOXKHO MOJIb30BAaThCA JIIOOBIMHU TEYaTHBIMH MaTepuanamu. Hukakoi
3JIEKTPOHUKHU.

[Ipodeccop mporonseT mporpaMMmy uepe3 CIeHUaNbHbIE TECThl M CTaBUT MPEABAPUTEIHHYIO
OIICHKY. 3aTe€M BBICBIJIAET TECTHI CTYJEHTaM, YTOOBI T€ MOIJIM BHECTH M3MEHEHHUS B MPOrpPaMMYy.
[Ipodeccop cMOTpUT HA M3MEHEHUS M N00ABIAET OMpEAeNIEHHOEe YUCIO OalioB — (UHANbHAS
OLICHKA.

Mos omenka: 30 OamwioB (mporpamma cpasy MpoImnia BCE TECThl W I HE BHOCHI HHUKAKUX
W3MEHEHUH).

Onrcanue 1ab0OpaTOpUii U ayJUTOPUN — UyTh HUKE.

01JDLGH Telecommunications: introduction (2 kpeguta ECTS)

Ilens:

To provide the basics of simple communication systems, starting from previous knowledge on signal theory

IIporpamma kypca:

- Telecommunication systems overview: elements of a communication systems (source, transmitter, channel,
receiver, destination), analog and digital modulation formats (amplitude, phase an frequency modulation),
signal propagation via cables and wireless media (twisted pair wires, coaxial cable, optical fiber, microwave
radio, satellite communications), introduction to telecommunications in sensor-based systems (wired and
wireless transmission, standard ZigBee).

- Brief introduction to thermal noise, signal-to-noise ratio, spectral efficiency and inter-symbol interference
(Nyquist theorem).
- Baseband transmission (binary amplitude modulation): error probability evaluation as a function of both the
shape of the transmitted pulse and the shape of the filter at the receiver. Matched filter performance.
- Digital modulations: geometrical representation of signals, performance of the “optimum” receiver for
multilevel ASK and PSK modulation

HpaKTI/I‘IeCKI/IC 3aHATHA:

Exercises on power spectral density evaluation, peak distortion evaluation, performance estimation of binary
baseband transmission systems and digital modulations.
Numerical labs, Short Project

Huxkakux nabopaTOpHBIX 3aHATHH U NMPOEKTOB He Obu10. IIpocTo pemanu 3agauyn-npuMeps! NpsMo
Ha JIeKnusax (oO1ee omucanue JEKIUil — CM. HIDKE), TOUHEe MPENnoaBaTelb perall.

Ha sk3amene Hazo ObTO pemMTh ABE 3aAaud 3a 1 yac. 3aaud He OYEHb CIIOXKHBIE, HO BPEMEHU —
OYEHDb wmaino, T.x. 3amaun o0beMHbIe. [101630BaThCSI MOKHO TOJBKO JIMCTUKOM C (hOpMYyJIaMHu,
KOTOPBII COCTaBUII MPENOAaBATENb U KAJIbKYJISATOPOM.

Mos ouenka: 24 6auia.



01KEDGH Physics of technological processes and Microsystems (5 kpeautoB ECTS) — camMbi
Ba)XHbIA npeaMeT

N campiii  uHTepecHblid. O4YeHb TMOX0XK Ha Ham Kypc «TexXHONOrnyeckue Mpouecchl
MUKPOAJIEKTpOHUKN»  (kadenpa WMY4), Tonbko Heckoibko Oojee MOAPOOHO, a TaKxke
JOTIOJTHUTEBHBIA pa3nien (and Microsystems B Ha3BaHuH ) — MUKpocuctembl (MEMC).

Kak BuaHO U3 pacnucanus — 3To § 4acoB B HEZEINIO.

Llens:

To provide the basics of technologies for microelectronics and microsystems

IIporpamma Kypca:

Microelectronic Technology: wafer preparation, crystalline defects, epitaxy, CVD and PVD of dielectric and
conductive films, oxidation, diffusion and implantation, lithography (optical, x-ray, e-beam, ion-beam), wet and
dry etching, wafer cleaning, metallization, back-end technologies (passivation, CMP, wire bonding, die bonding,

packaging, )y CMOS process flow, cleanroom technology.
Introduction to the Microsystems world: keypoints, advantages, dimensions, scaling, history, applications,
potential

Materials for microsystems: types of materials, new technologies, motivations, high aspect ratio structures, the
problem of adhesion and surface effects, the stress, types of substrates
Bulk micromachining: front and back-side, anisotropic etching, p++ etch-stop, electrochemical etch-stop,
vapour etching, dry etching, DRIE

Surface Micromachining: structural and sacrificial materials, examples, stiction and techniques to avoid, hinged
microstructures
LIGA micromachining: principles, the resist, x-ray sources, scanners, electroplating, micro-molding and hot-

embossing, LIGA device examples, SuU-8, soft-lithography, micro-stamping, HEXSIL
Wafer bonding: principles, anodic, fusion, glas frit, eutectic, adhesive bonding, examples of applications,
equipments

Other technologies: ultrasonic machining, powder blasting, laser machining, micro-electro discharge machining,
FIB, micro stereo lithography, chemical mechanical polishing, EFAB, e-beam and SPM lithographies
MEMS foundries and commercial process flows: foundries and working principles, MUMPS process, SUMMIT
process, MOSIS, the concept of distributed facilities and Multi-Project Wafer, integration of MEMS and IC
Exercises and laboratories

Hukaxux ynpaxsenuit u 1adopatopHsix He Obu10. [IpocTo nekuuu — cinymaTh O4eHb HHTEPECHO.

[Ipodeccop — camprii nydmmii U3 Bcex. Buaumo, y Hero odeHn
OONBIION TMPAKTHUECKUI OMBIT. DTO HE YIUBUTEIBHO, T.K. IOJ
TypuHOM HaXOIWUTCS MPOCTO HEBEPOATHOTO pa3Mmepa JiabopaTopus
(Materials and Microsystem Laboratory of Chivasso, r. KuBacco),
o0opys0OBaHHas BCeM, 4YeM TOJIbKO MOHO. JKanb, 4To Ham eé
MOKAa3bIBaTh MOKAa HE COOMPAIOTCS, HO s MOCTaparoch MPOOUTHCS
Tyna. IHTepecHo, 4yTo 3TOT npodeccop noener ¢ Hamu B I'peHoOIb
(Opanmus) u tam OyAeT 4yuTaTh Kypce, IETUKOM IOCBSIICHHBIN
MEMC.

[Tonxox k 3K3amMeHy, HA MOW B3IJISA, camblil Jydymuid. Bpemenu
otBoauTcs 1 vac. B 3amanum 2 4acTu — TECThI M OTKPBITHIE BOMPOCHL. PemuTs Bce — pu3nUYecKku He
XBaTUT BpeMeHH (51 mouTH ycnen). [loaromy Hano BeIOUpaTh, YTO ACNIaTh B MEPBYIO OYEPEb, & UTO
MOTOM (HampoOTUB KaXKIOTO BOMpPOCAa CTOMT YMCIO OayuioB. 3a HEMpaBWIbHBIN OTBET Oalljibl HE
CHUXAIOT. bosbIlie BCero meHATcst OTKPhIThIE BOMPOCH). [1o1b30BaThCSl HUYEM HENb34.

Mos orenka: 30 0amioB.



dororpaduit npyrux npodeccopos s He HAMIEN.

18-ro HOsOps1 OyJeT epeMOHHS BpyUCHHsSI IUIUIOMOB TE€M, KTO IMOCTyIall Ha ToJ paHbiie. Hac yxe
npuriacwiv, Oyay dotorpadupoBarh, mocrtaparochk caenath (ororpadum Hamero Kyparopa
(Superwisor).

Omnwucanue nabopatopuu: http://www?2.polito.it/ricerca/micronanotech/Chivasso/Chivasso.html

Typun (paiion ITbemonT, UTanus) cuutaercss OJHUM U3 caMbIX (PUHAHCUPYEMBIX pernoHOB EBpombl
110 HAHOTEXHOJIOTUSIM.

3T0, HECMOTPS Ha €r0 CIIOKOMHBINA PUTM KHU3HU:

.;!""'hi.l g
" iy =

r. Typun

02JDJGH Solid state Physics (3 kpeauta ECTS)

Iens:

Aim of the course is to provide the basic information of solid state physics required to develop the technology of
micro- and nanosystems.

HporpaMMa Kypca:

Review of electronic band structure and concepts. Electron states and conduction mechanisms in metals and
semiconductors.

Semiconductor physics.

Role of surface and interfaces. Surface and interface states. Schottky junction. Heterojunctions.
Confinement effects in nanostructured systems (dots, thin films and multilayers).

Spin transport and magnetisation switching in magnetic nanostructures.

Dk3aMmeH — TecT Ha 30 MUHYT, COCTOSIIMI U3 NBYX 4acTteid. [lepBas 4acTh — 5 BOIPOCOB ¢ TpeMs
BapuaHTaAMH OTBETAa. 3a HEMPaBUJIBHBIA OTBET OTHUMAIOT | Oamn. BTopas 4acTe — OTKPBITHIMA
BOIIPOC — HAJI0 KaK MOXHO 0o0Jiee MoApOOHO HAMKMCATh OTBET.

[IpenopaBaTenb — 4OCTATOYHO IJI0XOE 3HAHUE AHTJIMICKOTO sI3bIKA.

Mos oueHka — 25 0aJuIoB.


http://www2.polito.it/ricerca/micronanotech/Chivasso/Chivasso.html

07BMKGH Lingua francese (2 kpeauta ECTS)
@paHiy3ckuid A3blk. CaMoe HENpHUSITHOE — KypC YMTAETCsl Ha WTaNbAHCKOM. T.e. TOJIbKO AJs
UTANbSIHCKUX CTYJIeHTOB. Ho U1sl Ipyrux CTyJEHTOB OBLJIO OpraHU30BaHO JOIMOJHUTEIBHOE BPEMS

— Ha CaMOM Ha4YaJIbHOM YPOBHC. A YyCIICI HOCETUTDh TOJIBKO OAHO TAKOC 3aHATHUC.

Huxkakoro sx3aMeHa B KOHIIE HET.

2-i1 nonoBuHa 1-ro cemectpa (II Periodo - 1 Anno)

Jlexumu: 20 HOs10ps — 20 stHBapst
Dx3aMmeHbl: 22 sHBaps — 2 ¢eBpais (OpUEHTUPOBOYHO)

Pacniricanue Ha BTOPYIO TIOJIOBUHY MEPBOTO CEMECTpa:

Politecnico di Torino - Orari di Lezione di Ateneo

Torino - III FACOLTA' DI INGEGNERIA - CORSO DI LAUREA SPECIALISTICA IN NANOTECNOLOGIE PER LE ICT
(TO/Grenoble/Losanna) - TO - P.D. II Periodo - 1 Anno

8.30-10.30 10.30-12.30 1124'33%' 14.30-16.30 16.30-18.30 18.30-20.30
MoHeaenbHUK]|
Broomuc |03IDHGH - 101 A-7|03IDHGH - 101 02JPYGH - 2D. OZJPYf:o'FQ
P PROF. CAPPELLUTI | PROF. CAPPELLUTI PROF. GUERRA .
GUERRA
coega  |O1KEFGH - 10 1 A-7[01KEFGH - 101 03JDHGH - 10D
pea PROF. GIORGIS | PROF. GIORGIS PROF. CAPPELLUTI
Uersepr |O1KEEGH - 10 1A-7|01KEEGH - 101 01KEFGH - 10 I °1KEFf,:6F1°—I
PROF. CIVERA PROF. CIVERA PROF. GIORGIS CrORGYE
arimua | OLKEEGH - 21 01KEEGH - 2.1
4 PROF. CIVERA PROF. CIVERA
Cy660Ta

Kopa npeamera - onucaHue:

O01KEEGH Cad and design of microsystems

01KEFGH Characterizations of technological processes
02JPYGH Entrepreneurship

03JDHGH Semiconductor devices

01KEEGH Cad and design of microsystems (5 kpeautos ECTS)

Llens:

Starting from microsystem basics, the course will give some principles of CAD of microsystem simulation and
realated tools.

IIporpamma Kypca:

Cours

Exercices et travaux pratiques

Courses

-Electrical equivalent circuits

-PSPICE models: general and special modelling force electrical equivalent micromechanical systems

7
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-VHDL modeling language for digital systems (only mention)

-L-EDIT and layout editors, mask making example with pressure sensor
-Other CAD tools integrated for mixed mode simulation

-MATHLAB introduction, examples and lab

-SIMULINK intro, example (Senturia - Cantilever) and lab

-FEM descriptions and FEMLAB introduction, example (Cantilever)
-Integration of FEMLAB and SIMULINK for time evolving FEM analyses
-FEMLAB + SIMULINK lab on Cantilever

-Modelling and interaction among different physical domains

-Examples of cantilevers and membranes

-Electrostatic actuations (Voltage and charge)

-Electrostatic (capacitive), electric (resistive) sensing, bridges and interfacing circuitries
-Simple MEMS application examples:

RF MEMS (Microswitches, Variable capacitors, coils, ...)

Pressure sensors

G as sensors

Integrated optics

Micromirrors (Texas Instruments DLPs)

Bar code reader with micromirrors

-Concluding mention to other application fields and particular technologies
Exercises and laboratories

Numerical labs on the course subjects.

JlomkeH ObITh OYeHb HAChIIIEHHBIH Kypce. Cyns nmo onucanuio, 31o 6yaer HemHoro CAY (uurana
kadenpa MY1, cucrempl aBromMaTHueckoro ympasiaeHus) ¢ nakerom MATLAB, a Taxxke
mukpocucreMorexuuka (Y4, nmaker PSPICE) + oueHb MHOro JOMOJIHUTENBHBIX MPOTrpPaMM
MOJEITUPOBAHUS.

O1KEFGH Characterizations of technological processes (4 kpeauta ECTS)

Ilens:
To provide basic knowledge of characterization techniques for the microelectronic industry and the micro and
nano-technology research fields

[Iporpamma kypca:

Courses

Introduction to Materials Characterization: Composition, Stucture and Morphology through fundamental
interactions (photons-matter, electrons-matter, ions/particles-matter)

Morphology ,,3 optical microscopy (conventional, confocal and near-field optical microscopies)
Electronic microscopy (SEM and TEM)

Ionic microscopy (Focus Ion Beam)

Scanning probe microscopy (STM and AFM)

Structure ,3 X-ray scattering and diffraction

Electron diffraction

Neutron diffraction

Particles diffraction

In-situ optical analysis

Photoluminescence and plasma-emission spectroscopy

Raman and Infrared spectroscopy

Composition ,,3 Electron Probe Microanalysis

Auger spectroscopy

X-ray Photoelectron Spectroscopy

Secondary Ion Mass Spectrometry

Rutherford Backscattering Spectrometry and Electron Recoil Detection Analysis
Submicrometric lithography through Scanning Probe metho ds ,3 STM, AFM, SNOM
X-ray lithography

Haxkonen-To npeaMer, B KOTOPOM HaM OyAyT YUTATh PO METObI U3MEpEeHUs] HaHO0OBeKkTOB: C3M,
CTM, 3neKTpOHHasi MUKPOCKOIIHS.



02JPYGH Entrepreneurship (3 kpeauta ECTS)

Ilens:

Entrepreneurship deals with people that intend to start and run their own business.

Entrapreneurship deals with the exploitation of entrepreneurial attitude in businesses owned by others.
These attitudes are among the most required and appreciated in high tech businesses due to the changes in
competitive scenarios and consequently in management models. Typically they dwell within the ability to
combine excellent technical skills with brilliant entrepreneurial and managerial competences.

The course aims to give a first level insight and proficiency on these topics with a strong interactive didactical
approach in close relation with I3P - Innovative Companies Incubator of Turin Tech Universities and with Young
Entrepreneurs Group Of Turin Industrial Association.

Even if there are not propedeutical mandatory courses, it is helpful to have some preliminary knowledge of
Company Economics and Organisation.

If required it some suitable didactical materials can be proposed.

IIporpamma kypca:

Introduction: Entrepreneurial&Entrapreneurial roles

- Businesses and companies: the Entrepreneurial role.
- Entrepreneurial concepts and actions: starting up and running your own business.
- Entrapreneurial concepts and actions: entrepreneurial behaviour in a company not owned.

Module I: Business Idea and Planning

- Basics of Business Planning.

- Products/Services: how to define them as Value Propositions.

- Customers, problems, benefits, features, technologies. Case Study part I.
- Market Analysis and Strategies. Case Study part II.

- Operational and Organisational Plan. Case Study part III.

- Economic and Financial Plan. Case Study part IV.

Module II: Entrepreneurial attitude

- B-LABS model.

- Business Competencies.

- Entrepreneurial basic instinct/behaviour: seeking / evaluating opportunities, dealing with uncertainty...
- Capabilities (knowledge/experiences): business processes, negotiation, decision making, planning...

- Personal characteristics/at tributes: independence, determination, self-confidence, creativity....

- Entrepreneurial life/environment : job-commitment, family and social life, risk to personal wealth.. .

Laboratories and exercises:
- Case analysis and discussions will take place in -the classroom, individually and as a group.

Ouenp wuHTEpECHO, uTO 3T0 Oyzaer. Ilo wuaee [OmMKHO OBITH, YTO-TO THUIA YPOKOB
npeanpuHuMarenbeTBa. Hac OyayT yuuTh Kak OTKPBITH CBOE J1eJ10, BECTH OM3HEC U Ip.

03JDHGH Semiconductor devices (4 kpeauta ECTS)

Llens:

Starting from semiconductor physics, the course will give some basic principles of operation of pn junction,
Schottky junction and MOS devices.
[Iporpamma kypca:

p-n junction basics: equilibrium band diagram, direct and reverse bias operation, electrostatics, breakdown.
Main features of dynamic behavior of Metal-semiconductor junctions: Schottky barrier, ohmic behavior.



Bipolar transistors: the transistor effect, transistor parameters, VI characteristics. Ebers-Moll model and small-
signal equivalent circuits.

Field-effect transistors: JFET operation, gradual channel approximation, velocity-saturated regime.

MOS junctions: band diagram, inversion conditions, threshold; the MOS transistor: characteristics, n-channel
and p-channel devices. Power MOS devices.

[Iponomxkenne ¢puznku. Guznyeckre 0CHOBBI MUKpodeKTpoHukH (POM, untana xadenpa PJI,
HOMEp HE MOMHIO), a TAK)KE CXEMOTEXHHKA AJIEKTPOHHBIX cpenacts (MY4).

B KoHIIe Ka)KI0ro Kypca CTyIeHTaM BbIaeTcsl aHKeTa ¢ Bornpocamu (okoJio 10 BOmpocoB), re HaJo
OIICHUTH Tpodeccopa Mo MATH OampbHOW MmKaie. Takke BBIAACTCS JIMCTUK, HA KOTOPOM MO>KHO
yKa3aTh 3aMe€UYaHUs U MPEATI0KEHHUS 0 KypCy.

Huuero ocobennoro B mporecce mpoBeAeHus Jekiuil Her. Ilpuxoaut mpemnopaBatenb, JOCTaeT
CBOW HOYTOYK, IOJKIIIOYAETCS K MPOEKTOPY M PacCKa3blBaeT MaTepHall IO claiiaM. AyIuTopuu
o0opyoBaHbl 04eHb Xopouio ((oTtorpaduu OyayT nozxke). CrnenuanbHbli CTOJ, B KOTOPOM €CTh
BCE, YTO HYXHO Mpodeccopy — KOMIBIOTEP, pPa3beMbl, PO3ETKH, MOXHO TEPEKIIOYUTHCS C
MIPOEKTOpa, Ha MPOCBEYMBAIOIIUI MPOEKTOP (€cau Hajo, HAPUMEpP, HAPUCOBATh YTO-TO CAMOMY).
[Tpu aTOM ecTb 00bIuHAs JOCKA U Me. [IpOeKTOpHI B KaXKI0M ay AUTOPHUH.

KomnbrotepHast nabopatopuss — 3TO OOJBIION 3aj1, HESPKOE OCBELICHHE (YTO 3HAYUTEIBHO
MPUATHEN Hallero akBapuyma), okosio 70 komnbrotepoB ¢ KK/, Markue cTyips (IpudeM He caMble
MIPOCTHIE, A C MOAJIOKOTHUKAMH).

OTIenbHO XOUYETCS OCTAHOBHTHCS HA CHCTEME PETUCTpAIMM CTYICHTOB. DTo enuHasi bJl, kotopas
MOCTpOeHA Ha TaThopMe C UCrob3oBaHueM perennii Oracle (He crpanMBanTe, KaK s 9TO y3Hal
© ). HaumnaeTcs BCe ¢ TeHEpalbHOrO cekperapuara. Hajno TpuiTH Tyma, TaM CIOCTIaroT
¢dororpaduro (¢ mOMOIIBI0 BeO KaMephl) M TYT K€ U3TOTOBST IUIACTHKOBYIO MarHUTHYIO KapTOUKY
CTyJeHTa, BbIAaAyT Libretto — 9TO-TO THIA HAIIEro CTYAECHYECKOro Omiera, B KOTOPOM €CTh
BKJIAJIBIII JIJISI OLICHOK (T.€. eIIé M Kak 3aueTka). Y KaKJIoro cBoi HoMep (matricola).

POLITECNICO DI TORINDO

 Sig. DENISDV ALEXEY
B nalo 8 ODESSA (UCRAINA)
L stato immairicolat nelanno scca
prasso POLITECNICO Bl TORING
als Facoltd o INGEGNERIA DELLINFORN

IL DIRETTORE AMMINISTRATIVO
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POLITECNICO DI TORINO
sER ONE DIDATTICA

Mastr. 137HO

Selih SnHE Py sres
Cormpu bte Saune

POLITECNICO DI TORINO

Libretto Tessera

Libretto (crynendeckuii Ouier) u kapTa CTyIeHTa
C momomplo KapThl CTYACHTAa MOXKHO IOJYyYUTh JOCTYNl K KOMIIBIOTEPHBIM J1a0opaTopusM

(mocunets B MHTepHETEe M T.A. 1 HE MCHONB3YIO, T.K. Y MeHs MHTEpHET ecTh B OOIIEKUTHH + Ha
tepputopun BY3a ectp OecnpoBognoe mnokpeitue Wi-fi, goctynm kK kKoTopomy — Toxke mo ID
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CTyJCHTA), HA 3TOM KapTe XpaHuTcs HHpOpMamnusi o Tapudpe B croaoBoi © (y HOpMaIbHBIX
CTYAECHTOB — 3TO 2,5 eBpo 3a o0ex, y Poccuiickoro cryaenta — 3to 6,5 eBpo, T.K. Poccuto onu
CTpaHOH, HaBepHOE, HE CYMUTAIOT). B KOMNbIOTEpHBIX J1a00OpaTOpUAX NEPBBIM JEJIOM HaA0

3aperucTpupoBarbes noj ceoum ID.

Becb  yHuBepcuTeT  00CTaBieH  CIELUUAIbHBIMH  aBTOMaTaMH
camMo00CITy’)KUBaHUs. 3/1eCh MOXKHO paclieyaraTb CIpaBKy, O TOM, 4TO
SIBJICIILCS. CTYJEHTOM, paclieyaraTb HalpaBlI€HUE Ha OSK3aMeH
(statino, cM. uyTh HMXKE. BHYTpH aBTOMaTa CTOMT OOBIYHBIN PUHTED,
y KOTOPOTO BBIXOJHOW JIOTOK XUTPO OPUEHTUPOBAH B ILEJ]b aBTOMATa
— HE ChpamuBaiTe, Kak s 370 y3Han © ), mMOCMOTpeTh OmucaHue
KYPCOB U MHOTO€ JPyroe, KOHEYHO €, Ha UTAIbSIHCKOM SI3BIKE.

Statino — 3T0 HampaBJICHHE Ha DK3aMCH —
KpacuBast OyMaxka, KOTOpas
NpeaHa3HavYeHa s OKOHYATEIILHOU
perucTpalvy OLEHKH, T.€. Kak Hallu
BEJOMOCTH, TOJBKO Ha KaKJIOro CTYJEHTA
CBOSL.

Bce nexmum, KoTopble MpemnojaBaTend
YUTAIOT, MOKHO CKadaTh B CIHEIUATHLHOM
noxapasaene caiita (moctym mo D).
MHorue mnpenogaBaTeIN  BBIKIAABIBAIOT
Tyaa npeseHtanmu PowerPoint, npyrue —
toibk0 PDF  nmoxkymeHtel. Taxxke Ttam
MOXXHO TMOJYYUTh JOCTyH K Io4YTe s
CTYJICHTOB, Y3HaTh HOBOCTU (KOHEYHO K€,
Ha UTAJIbSIHCKOM).

[Tedats — 3TO TOXKE MHTEpEecHas Tema. EcTh
cnenuaneHelii odpuc meuatu. Tam Hamo
nokymnate kaptouku (200 crtpanum — 5
€BpO), a TIOTOM MOXXHO TedaTaTh WU
CHUMAaTh Kcepokonuu. [[nst Toro, 4troObI
HameyaTaTh  4YTO-TO  HAJO  OTIPABUTH
JOKyMEHT Ha Ile4yaThb, 3aTe€M IOJAOWTH K
CrenuaIbHOMY  TEpMHUHANy,  BCTaBUTh
KapTouKy, BeIOpaTh mpunrep. [locie atoro
C KapTO4yKu OyJeT CIUCAHO OMpPEIEICHHOE
YHUCIIO KPEOUTOB U JIOKYMEHT Oyner
pacrieyaTaH.
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Wolo in el FRTARRARNEY Dk
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statino — HarpaBJIeHHE Ha YK3aMeH

Taxxe MOKHO BOCIIOJIb30BaThCSI IIBETHBIM KOIIMPOM, NMIPUHTEPAMH, TUIOTTEPAMH, CIENaTh O0I0XKKY
— B o0miem, ecTh Bce, YTO HY>KHO. ECTh Takke cneruaibHble KOMIBIOTEPHI, HA KOTOPBIX MOKHO
MOJY4YHUTh A0CTyN K bJl BCcex mpenMeToB M JIGKIMH K HUM, a TOTOM TeOe 10 HOMEPY BBIIAAYT yKe

TOTOBBII KOMIUIEKT JIEKIIUH.

BonbmIMHCTBO CTYAGHTOB B HAllled TpymIe pacrnedarand cede JIEKIHMH, S He CTal — Y4Yul C

HOYTOYyKa.



Urtanus — npoaBuHyTasi CTpaHa B IUIaT€ 3allUThl aBTOPCKUX IpaB. 3ampeniacTcsi KOMUPOBAHHE
6onee 15% ot obbemMa KHUTH. 3a KaXAyl0 [OTMOJIHHUTEIbHYIO CTPAHUIly HAa0 TIJIaTHTh 7
€BPOIICHTOB.

[Toutn Bce creHsl yHuBepcutera (dororpaduu OyayT) OOKICEHBI OOBSBICHHSIMHU O PAa3IUYHBIX
MEpPONPUATHSIX, PEKIaMOM — M BCE 3TO HA MEXIYHapOJHOM, CAMOM H3BECTHOM SI3bIKE B MUPE —
UTAJIbSIHCKOM.

Ckopo HanuIly Ipo OOIIEKUTHE, CaM TOPOJI, MOXO B AJIBIIBI U YTO €I1I€ BCIIOMHIO. . .
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