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Concepte, metode si instrumente stiintifice suport
pentru transferul tehnologic de succes
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Instrumente Structurale
2014 - 2020

Activitatea A. Stimularea transferului de cunostinte

» TRANSFERUL TEHNOLOGIC SI FIRMELE INOVATIVE: CONCEPTE, METODE $I INSTRUMENTE STIINTIFICE SUPORT
Serie de prezentari -

E-News, proiect TGE-PLAT - Nr. 6

Tehnologiile Generice Esentiale (TGE) aplicate in beneficiul SUb aceasta denumire generica, deschidem o serie de prezentari de concepte de baza, metode si instrumente stiintifice de suport pentru un transfer tehnologic
eficient, transfer potential generator si catalizator al inovarii in companiile industriale colaboratoare ale IMT-Bucuresti, prezente si viitoare.

28 Februarie 2018
0 prima prezentare , Tehnologie, transfer, TRL (Tehnology Readines Level), inovare - notiuni introductive” (disponibila AICI) il are ca autor pe Dr. Nicolae (Nichi

Varachiu, IMT-Bucuresti, specialist proprietate intelectuala si transfer tehnologic in cadrul proiectului TGE PLAT.

Nichi are peste 35 de ani de experientd in cercetarea stiintificd aplicativd, publicd si industriald (de corporatie); A fost profesor invitat la Universitatea Calgary
Canada.Intre 2004 si 2016 a lucrat la Honeywell Intl unde este co-autor la 12 brevete (US, Wold si European) in domeniul senzorilor si a contribuit cu peste 20 MS lc
dezvoltarea si implementatea de noi produse si procese (NPD/NPI pdnd la nivelul TRL 9 inclusiv) si optimizarea/imbundtdtirea unora existente, in diviziile Aerospace.
Transportation Systems, Automation and Control Solutions. In decembrie 2016 a obtinut aici certficarea de Six Sigma Master Black Belt.

Informatii de interes pentru firme

Transferul Tehnologic si firmele inovative: Concepte, metode si instrumente stiintifice suport
Serie de prezentari - Sub aceasta denumire generica, s-a deschis o serie de prezentari de concepte de baza, metode si instrumente stiintifice de suport pentru

un transfer tehnologic eficient, transfer potential generator si catalizator al inovarii in companiile industriale colaboratoare ale IMT-Bucuresti, prezente si
viitoare.
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In acest numar, va propunem spre studiu:
E-News, proiect TGE-PLAT - Nr. 20 - Jransferul de tehnologie eficient, premisa inovarii de succes - autor Dr. Nicolae (Nichi) Varachiu, IMT-Bucuresti, specialist proprietate intelectuala si
S TGE-PLAT )

Tehnologiile Generice Esentiale (TGE) aplicate in beneficiul IMM-urilor din Ror translfer tehnologic in cadrul proiectului TGE PLAT. o
- "Stiinta deschisa ca suport pentru transferul de tehnologie si inovarea de succes" - Nicolae Varachiu, lonica Miresteanu, Elena Stanila, IMT Bucuresti

01 Noiembrie 2021

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate
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UNIUNEA EUROPEANA

Continutul seriei de prezentari

|. Concepte generale si suport
pentru transferul tehnologic
Si inovare

Il. Statistica pentru
experimentatori, DFSS -
Design for Six Sigma,
verificare, proiectare
robusta

Ill. Managementul de proiect si
managementul inovarii

IV. Protectia proprietatii
intelectuale

** Exemple de bune practici

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate

Commercial
deployment

TRLY |
TRL8

TRL7
TRLGE
TRLS
TRL4

TRL3

ldea
identified

Real
World

Simulated
World

Research

Instrumen te Structurale
2014 - 2020

Pot sustine o trecere
mai rapida de la
activitatea de CD din
laborator la lumea
reala (piata)

Pot cataliza:
* |novarea
* Rezolvarea de
probleme
* Descoperirile
stiintifice

Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
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UNIUNEA EUROPEANA

|. Concepte generale si suport pentru transferul tehnologic si inovare

e Tehnologie, transfer tehnologic, TRL (Technology Readines Level), inovare -
notiuni introductive

(buletinul #6)

e Transferul de tehnologie, inovarea si INDUSTRIA 4.0 / Smart Manufacturing
(buletinul #10)

e Doua fatete ale inovarii: creativitatea si disciplina
(in buletinul #16)

e Stiinta deschisa ca suport pentru transferul de tehnologie si inovarea de succes
(buletinul #20)

e Transferul de tehnologie eficient, premisa inovarii de success
(buletinul #20)

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623

Programul Operational Competitivitate




Gary P.
Pisano —
Professor,
Harvard
Business
School,

The Hard
Truth
About
Innovative
Culture,
in
Harvard
Business
Review,
Jan-Feb.
2019, pp
62-71
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Partea “distractiva” (Pretty fun)

-

Instrumente Structurale
2014 - 2020

Partea “dura” (Tougher and less fun)

toleranta la esec

* intoleranta la incompetenta

disponibilitatea, dorinta de a experimenta

e disciplina riguroasa a experimentelor

siguranta din punct de vedere psihologic

e confortabili cu o candoare brutala in
exprimare cand este necesar, pastrand
respectul si neimplicarea personala

colaborare

e raspunderea personala /individuala

structura neierarhica

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin

Programul Operational Competitivitate E‘f“i r"/ [
IMT Bucuresti

* J|eadership foarte puternic

Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
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o Instru turale
UNIUNEA EUROPEANA 2014 - 2020

. Statistica pentru experimentatori, DFSS -Design for Six Sigma,
verificare, proiectare robusta

e Strategii de experimentare in laboratorul de cercetare pentru accelerarea
drumului spre TRL 7-8-9 (buletinul #9)

e Dificultati in experimente, atenuabile (mitigated) prin abordari statistice si
principii de baza, suport in proiectarea unui experiment (buletinul #11)

e Proiectarea robusta (Robust Design), instrument eficient in procesul de
transfer tehnologic si inovare (buletinul #12)

e Conceptul / produsul nou adus la TRL 7-8 inca din laborator, pornind de la
ambele ,capete”: nevoia clientului /utilizatorului si capabilitatea procesului
de fabricatie -studiu de caz (buletinul #17)

e Analiza propagarii variatiei (intrari - iesiri) — instrument pentru aducerea unui
nou concept / produs la TRL 7-8 inca din laboratorul de cercetare-dezvoltare
-studiu de caz, continuare din #17 (buletinul #18)

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate
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Commercial == TRL- Technology Readiness Level &
8 deployment (;\(\
[Te) - \l“
3 - I - Actual system proven in éperational environment & Competitive
= Rea :
¥ [TRLS ] - System complete and qualified Q‘o“‘/ manufacturing in the
- World case of key enabling
S TRL7 ] - System prototype demonstration in &perational envir@ technologies; or in
‘L’ — space*
= TRL6 Simulated = Technology demonstrated icelevant environ@ \© ’
N
T TRLS World - Technology validated irelevant environme (o"’ Industrially relevant
1] . : . ‘Oe \\ environment in the
- - Technology validated in lab . "c? case of key enabling
- | . \ logies*
o. - Experimental proof of concept Q\o“‘ technologies
1]
o - Technology concept formulated

*Adds of EU HORIZON 2020

Z  ~=Basicorincible observed work programme
Idea identified E) NASA like definitions

ul European de Dezvoltare Regionala prin ) Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
Programul Operational Competitivitate F" (!
IMT Bucure§fi'
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Commercial

idea ; .Eék

idénﬂﬁedé

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin %:n,
Programul Operational Competitivitate -2 F'/ (
IMT Bucuresti
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UNIUNEA EUROPEANA

Tipuri de intrari

Controllable inputs: (x)

........ ________ _____________ l l ________ l _____ SN NS RO NS SO

........ ........ ........ Process ........ ........ ................. ..............
ln Uté 5 f - or | 5 f f f

S ey | Product/ | mm O:u_tp_ut. i
[ functional element _ DEVICE f f = f()( Z before mputs)

tt ______ r—wmmm

Uncontrollable inputs:(z)
= cannot be at all controlled
(l.e. their values; e.q. environmental

: temperature and humidity)
R S QT

| + cannot be easily controﬂed

: -during routine manufacturing -
S -and/or future real oberational environtiuem .. ..

DAR intrarile necontrolabile
pot fi controlate (setarile lor)
in laboratorul de C D pentru
experimentari, impreunad cu
intrarile controlabile

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623

Programul Operational Competitivitate
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Proiectarea robusta (Robust Design - Taguchi)

Modificarea conceptului / designului
(functia de transfer intrari - iesiri)

lesire
|

Az

Az-

Intrare
necontrolabila

Intrare
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Robustetea: optimizarea unui concept / design astfel incat sa nu fie sensibil
(iesirile, caracteristicile lui) la variatia intrarilor necontrolabile

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
Programul Operational Competitivitate ool

IMT Bucure§ﬁ



Ill. Managementul de proiect si managementul inovarii
e Firmele inovative si managementul inovarii T
(buletinul #7) A N\
e Managementul de proiect — suport al transferului tehnologic si al gf.,l-jf’."%_ o k
inovdrii —introducere . Y
(buletinul #13) |
e Grupele de procese si domeniile de cunostinte ale managementului o m ol ﬂ;"
de proiect in procesul de inovare si transfer tehnologic ally o il
(buletinul #14) . Tk
e Maparea domeniilor de cunostinte cu grupele de procese ale
managementului de proiect si principalele documente ale A
managementului unui proiect TR

(buletinul #15)

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate
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UNIUNEA EUROPEANA 2014 - 2020

Creeaza si utilizeaza date si informatii pe tot ciclul
de viata al produsului, pentru a crea un proces de

* la schimbarile in cerinte
* cuun cost redus
e protejand mediul

Influenta in calitate,
costuri, timpi

X
20 - 30% Upgrade
Product ~Business
Life Cycle = Plan

Concept / Design

-
qu'u

70 - 80%

>.- | > FINAL

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin gf Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
Programul Operational Competitivitate !
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Influenta in calitate,
costuri, timpi

20 - 30% O vedere
pentru tot
ciclul de
Concept / Design viata,
70 - 80% produsele
fiind
concepute
pentru o
fabricatie
eficienta si
reciclabilitate

TGE-PLAT cod SMIS 2014+ 105623

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin ;-\f:» Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
Programul Operational Competitivitate I F' ('
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Licensing
I ’ Office

DISCLOSE & PROTECT ~ LEARN ABOUT

YOUR INTELLECTUAL INTELLECTUAL
PROPERTY PROPERTY

UNIUNEA EUROPEANA

IV. Protectia proprietatii intelectuale

Applications

m Sensor and communications system

Electronics & Circuits = Monitoring structures

= Electronic Components

m Environmental sensing Sang-Gook Kim

e Proprietatea intelectuala si protectia ei

= Energy Harvesting
Lab Link

= Sensors (Energy) Problem A

(buletinul #8) ok Ve

= Micro & Nanotech
MEMS/NEMS (Materials) S €time of autonomous low-

Ruize Xu

Department of Mechanical
Engineering, MIT

Department Link

Publications

e Protectia proprietatii intelectuale, liant
si garant pentru co-opetitie, inovarea
deschisa si stiinta deschisa

(buletinul #19)

resonance-based piezoelectric structures. They also
operate at elevated frequencies.

Performance Analysis of Zinc
Oxide Piezoelectric MEMS
Energy Harvester

2014 |[EEE International Conference

Technology
< 5 on Semiconductor Electronics
The technology is a new technique of MEMS-scal

energy harvesting, for low-frequency, wide-bandwiidth
applications. Designed specifically for MEMS

applications, the invention lowers the working fre
of the energy harvester device to below 100 Hz in
to match the typical frequency spectrum of ambien
vibrations while maintaining the wide-bandwidth an
igh power output. The low working frequency increadgs
inute energy harvesting feasibility, while utilizing the
atural residual stress present in MEMS thin films.

August 27, 2014

Intellectual Property

ency  Ambient Vibration-based
der MEMS Piezoelectric Energy
Harvester for Green Energy
Source

Micro electromechanical system
(mems) energy harvester with
residual stress induced instability
US Patent Pending

US Patent Pending 2018-0316287

2011 4th International Conference on
Modeling, Simulation and Applied
Optimization

MEMS piezoelectric energy
harvester with residual stress
induced instability

Advantages

External Links

m Lower frequency (<100 Hz) and higher power density

PCT (~10mW/mm3) Park Center for Complex
WO 2017-070187 —
S pm——— m Designed specifically for MEMS applications Systems: Micro Nano Systems
- . . . - 2% ; ; ; ; Laborat
Proiect cofinantat din Fondul European de Dezvoltare Regionala prin . ® Employs residual stress from micro-fabricated thin ooy
Programul Operational Competitivitate &5 F' /1 films to optimize performance

IMT Bucuresti Questions about this m Low working frequency increases minute energy
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UNIUNEA EUROPEANA

Transferul
de tehnologie* Inovarea
REiEi‘?CH »deplasarea” :
oo o . . introduce
LT cunostintelor si
010 . . ceva hou
e descoperirilor <i folositor
La bortator stiintifice - )
cercetare (care indeplinesc care a-re .
trei criterii*) efectin .... Societate
i (piata,
Inventii 1. sd fie sistematice cetatenl)

potential
inovative

2. sa existe intr-un loc

3. directionate in
vederea atingerii unui
scop util in societate

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate
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UNIUNEA EUROPEANA

Procesul de inovare:

dintre doar una Generarea ideilor bune este partea
3000 > devine un cea mai usoara a unui proces de inovare
: succes pe
pot;centlal piata Selectia ideilor corecte si implementarea lor -
une sunt partea dificila in procesul de inovare

Posibile cauze pentru care inovarea
poate esua, desi initial demersul a
pornit de la o idee buna:
* lipsa de cunostinte si abilitati
tipice procesului de inovare
* constrangeri bugetare
Parteneriat in exploatarea Tehnologiilor Generice Esentiale (TGE),
° executie defectuoasé Ia nivel S— < utilizand o PLATforma de interactiune cu intreprinderile competitive TGE-PLAT
operational b2 >y de 0 TS

* potrivire slaba cu obiectivele si
tintele (goals) curente ale firmei

==

—

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623

Programul Operational Competitivitate | r"f [
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UNIUNEA EUROPEANA

Experiment / test Versus observatie

Output

Process
or

Xn ‘ Product

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate

(ike we've just been going in circles"”
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Basic principles of experimental design

* REPLICATION

) . : M11 M21 M31 M41 M51
could estimate the experimental error M2 M22  M32  M42 M52

M13 M33 M33 M43 M53

(]
P v
w <
o w
< S
o

* RANDOMIZATION

* BLOCKING

Block = a part of the experimental Block 2

material more homogeneous than the T Bvg Bvg Beg Bug B D
entire set of material; <- = . - . ““““
Blocking = making comparison within Block 3

each block and in between @ “ B

Block what you can and Randomlze what you cannot

et

d d onaut tu 8.U09.20T6 cod SMIS 2014+ 105623
Programul Operatlonal Compet1t1v1tate

-
IMT Bucuresti
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UNIUNEA EUROPEANA

Strategii de experimentare

Abordarea generala de planificare si
conducere e experimentelor:

* Incercare si eroare
Trial and Error / Best-Guess Approach

* Un factor odata
One Factor At a Time — OFAT

* Proiectare experiment
Design of Experiment - DOE

"Whoa! That was a good one!
Try it, Hobbs - just poke his brain
right wheve my finger is!

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623

Programul Operational Competitivitate
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Intrari

X,==p! Proces |lesire
X, m—p) say () Y

X3_’ Produs

Trei intrari cu cate
doua nivele
pentru fiecare,
respectiv

Low (L) si High (H)

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate

VS

DOE
2X2X2
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P R e R = Tehn = Zgeey - Aanari Ceantiala (T 2014 - 2020
Parteneriat in exploatarea Tehnologiilor Generice Esentiale (TGE),
fili7AnA [ Tfarma Ao infaractiiime i1 Iinfreanri Aarile camnatrifive TCE-DI AT
utilizand o PLATforma de interactiune cu intreprinderile competitive TGE-PLAT

HOME DESPRE PROIECT OBIECTIV REZULTATE GRUP TINTA ACTIVITATI ECHIPA EVENIMENTE CONTACT

Bine ati venit pe site-ul proiectului TGE-PLAT C77 8D/09 08.2020

5 Institutul National de Cercetare-Dezvoltare pentru Microtehnologie- IMT Bucuresti deruleaza in perioada 8.09.2016 -
Competente generale CD

7.11.2021 proiectul "Parteneriat in exploatarea Tehnologiilor Generice Esentiale (TGE), utilizand o PLATforma de

[ Ld L4
Infrastructura experimentala interactiune cu intreprinderile competitive (TGE-PLAT)"- Cod SMIS2014+ 105623. I n t re I IVI T- B u c u re Stl S I
Proiectul este destinat transferului de cunostinte in beneficiul intreprinderilor, printr-o varietate de activitati, de la SC S ITEX 45 S RL

Oferta IMT in cadrul TGE-PLAT

"“Activitatea A. Stimularea transferului de cunostinte

Dferta
(versiu

Activitatea B. Accesul intreprinderilor la facilitati, instalatii, echipamente "Dezvoltarea teh nologiei de

Activitatea C. Activitati de transfer de abilitati/ competente CD si de realizare a senzorilor pe ntru gaze
sprijinire a inovarii . . .
de combustie cu materiale hibride
Activitatea D. Activitati de cercetare-dezvoitare in colaborare efectiva nanocompozite bazate pe
nanotuburi de bioxid de titan si

grafena”

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Contract C77 / 08.09.2016 cod SMIS 2014+ 105623

Programul Operational Competitivitate
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UNIUNEA EUROPEANA 2014 -202

Proiectare experiment (Design of Experiment) structuri TiO2 NT
si analiza datelor experimentale

Factor Description Low
unit
3

™
N
©
1
(=)
F
+
<
F
=
N
L
=
»n
©
o
(3
=
g
el
o
L
(O)
-

C Water 1 Outputs:
Concentration L — lengh of
[%o] nanotubes
Voltage 20 40 D — diameter of
' [V] nanotubes
Distance 2 4 and
slezindies W —wall thickness
[cm]
Time of 30 90 of nanotubes
anodization
[min]

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate
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UNIUNEA EUROPEANA

Design-ul factorial fractionat (1/2)

241 =23 =8 run-uri, cu 2 replicate
adica
8 X2 =16 run-uri
+

un punct central

16 +1 =17 run-uri

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin
Programul Operational Competitivitate

-

Run Conc Volt Dist Time L D W
1 1 20 2 30 312 14 20
2 3 20 2 90 1210 24 59
3 1 40 2 90 5220 64 105
4 3 40 2 30 2700 30 50
5 1 20 4 90 1510 20 40
6 3 20 4 30 870 32 56
7 1 40 4 30 210 2 16
8 3 40 4 90 4560 53 103
9 1 20 2 30 260 12 18
10 3 20 2 90 1200 24 60
11 1 40 2 90 5900 42 91
12 3 40 2 30 2590 30 52
13 1 20 4 90 1610 24 42
14 3 20 4 30 670 12 23
15 1 40 4 30 150 3 14
16 3 40 4 90 4650 50 98

2 30 3 60 650 21 39

17 ct.pt

Contract C77 / 08.09.2016 cod SMIS 2014+ 105623
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Residual Plots for L
Pareto Chart of the Standardized Effects Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
(response is L, Alpha = .10) 99 400 S
.
1.86 e * _ 200
I Factor Name H 3 -y e ° °
B A Conc g 50 3 o . . 0
B Volt a <« °
c Dist 10 ° -200
DA ‘ D Time . .
1 -400
-400 -200 0 200 400 0 1500 3000 4500 6000
ACH Residual Fitted Value
E Histogram of the Residuals Residuals Versus the Order of the Data
8 WDy ‘ 10.0 Ly
cA z 75 = 200 /\
: 5.0 oo A '/.\"‘
A4 H
25 Residual Plots for D
AB aF q q -
- Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
Pareto Chart of the Standardized Effects =LY D '1°°R EL |1°° 2 - v
0 5‘ 1 (response is D, Alpha = .10) esidual 20 - .
Std 1.812 e _ B . ® .
I Factor Name £ S o L] ° .
‘ A Conc g 50 b-] s °
D B Volt i}
c Dist o .l. x 5
D Time 1071 o 10
ACH ‘ ° ° )
1
gl -10 5 0 5 10 0 15 30 45 60
E Residual Fitted Value
d)
Lol Histogram of the Residuals Residuals Versus the Order of the Data
4 10
5 AN
g3 =
CH s S o .\._J/‘\‘\- »
: . TV Vv
: . Pareto Chart of the Standardized Effects E .
0 1 2 (response is W, Alpha = .10) 1 Residual Plots for W
St 1.812 0 Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
‘ Factor Name 10 5 0 & %
A Conc Residual .
D+ B Vot LY 10
C Dist & E ..
Bl ‘ b Tme g s g0 — 338 .
a I3 °
10 il .
ACH °
E 1 20
o - 20 40 60 80 100
Ll Residual Fitted Value
Histogram of the Residuals Residuals Versus the Order of the Data
AD+ 10.0 0
c g 7S 5 ©
2 so % of
T T T T T T T T T g i
0 1 203 5 6 7 8 9 L B &
Standardized Effect i []
0.0 20
415 <10 5 0 5 10 15 20 2 4 6 8 10 12 14 16
Residual Observation Order
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Detectia gazelor de combustie (VOC)
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International Conferences & Exhibition on Greece
Nanotechnologies, Organic Electronics & Nanomedicine ’

C. Parvulescu, N. Varachiu, R. Tomescu, V. Anastasoaie, D. Cristea

National Institute for R & D in Microtechnologies, IMT — Bucharest, Romania
catalin.parvulescu@imt.ro

Abstract: The arrays of TiO; nanotubes obtained using electrochemical anodization of titanium metal layers (foils or thin layers
deposited on silicon substrate) are promising for VOCs sensors applications. The formation of these nanotube structures takes
place simultansously between the anodic reaction and the chemical dissolution due to the fluoride present in the electrolyte bath
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and data is what fuels it. Better data,

Artificial intelligence is driving.R&D'
better outcomes —\faster to market, faster ROI, lower risk,

e mairepede pe piata (faster to market),
e recuperarea mai rapida a investitilor (faster ROl — Retorn of Investment)

e reducerea riscurilor (lower risk).
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