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SUMMARY

1. Title

R&D Trends in Broadcasting and Telecommunications Sector

2. Research Results

o R&D promotion trend

The U.S., Europe, and Japan are focusing their attention on and giving
greater support to the information and communication technology area - a
substantial contributor to economic growth and national industrial
competitiveness, in order to over come the global economic crisis.

In particular, the U.S. has increased investment in the national information
and communication infrastructure by enacting the Special Law, and is also
increasing investment in R&D.

However, the core areas of R&D mainly concern the resolution of problems
with which many countries are faced in terms of the global environment,
such as the environment, energy crises, and the aging society. This trend
looks set to continue in the near future.

In addition, R&D is being promoted in order to strengthen basic study and

secure national competitiveness in the long term.

o R&D implementation system

- The R&D promotion system of the U.S. is quite complicated and diverse

in nature. In particular, R&D on information and communication is
dispersed among each department. Amid this situation, the largest R&D
agency in the U.S. is the NSF, which operates an open process and areas

on able procedure, such as task proposition on the web, task management
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by projec t officers, and assessment by external experts, in order to
promote R&D transparently, objectively, and reasonably.

- European countries are advancing their own R&D promotion systems by
continuously developing the Framework Program for 7 times, while the
capability and creativeness of European countries are being enhanced on the
basis of cooperative studies in Europe itself and between Europe and othe r
regions.

- Japan determines R&D tasks designed to achieve its mid-to-long—term
national vision, including R&D tasks that are actually required by society,
by planning tasks diversely according to the top—down bottom-up method.
Japan also places consider able emphasis on a strategy designed to return

R&D results to the people.

o Analysis of the advanced R&D system

- To apply open type technology innovation, which is being promoted with
global interest to public R&D in the broadcasting and communication area,
the improvement of the intellectual property (IP_ system, the development
of an open innovation source, support for innovation intermediation, R&D
project management that gives priority to the business model, and a shift
towards a global innovation network are needed most of all.

- To improve the reasonableness and efficiency of program management, the
expansion of expert PM’s rights in the academic area, the strengthening of
PM’s research planning functions, increased specialty and fairness of
research management, and the establishment of a research support project

system are all needed.

3. Policy Suggestions for Practical Use

o Following the government’s organizational restructuring, the Korea Communications

- viii -



Commission (KCC) has been reviewing the system in order to establish an

independent R&D system.

- Currently, the KCC manages the information and communication promotion
fund in association with the Ministry of Knowledge and Economy, while

managing the broadcasting development fund independently.

o Under the current system of operation, it is difficult to promote R&D
systematically and creatively for the development of the broadcasting and
communication area. Therefore, the KCC is striving to establish both an
independent, integrated fund operation system and an R&D promotion
system that will be suitable for the broadcasting and communication area

after 2011.

o The results of this study were utilized to elicit a method of promoting the
mid-to—long-term R&D of the KCC; they were reflected in the establishment

of the PM system and the introduction of the open type R&D system.

4. Expectations

o The study contributed to the promotion of the broadcasting and communication
industry and secured technology development initiatives for future broadcasting
and communication, by establishing the R&D identity of KCC and by

analyzing overseas R&D trends in the broadcasting and communication area.

o This study contributed to the determination of the “mid-to-long—term broadcasting
and communication R&D policy”, as it was utilized for various areas, such as the
R&D vision and role of the KCC, the main R&D area, and the establishment of a

system of promotion.
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NITRD &of 7| e a5 oat | )
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24847| & A EHNSF) 909 931 2
CENE RS 566 556 -10
ofl 11 | 44 (DOE) 349 436 25
A2y 76 85 12
T2 5 2(NASA) 91 86 -9
HAESH 6 6 0
2 EM7| S HNARA) 5 25
3,195 3372 6

£X : President's FY 2009 Budget Request, February 2008
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HEC 1&A(High and Computing Infrastructure & Applications) 971.2 1022.8 53
HEC R&D(High End Computing Research & Development) 279.7 288.6 3.2
CSIA(Cyber Security & Information Assurance) 212.6 217.7 2.4
HCl & IMHumen-Conmputer Interaction & Informretion Meregerent) 784.0 767.3 2.2
LSN(Large Scale Networking) 384.6 416.5 8.3
HCSS(High Confidence Software & Systems) 149.4 145.6 -25
SEWSocial, Economic, & Workforce Implications of IT) 113.6 131.0 15.3
SDP(Software Design & Productivity) 719 713 -1

2967.0 3060.8 32

£X : President’'s FY 2009 Budget Request, February 2008
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<I 10> A A tMel =2 W&

= |ntroduction to project and it's purpose
= Context in which project fits
v' State of Knowledge — what is known, what's not
v Preliminary/foundational data
v Significance of Project:-- So what?
= Project Objectives — brief list of what you will do
= Approach/Experimental Design/Methods
v What will you do, how will you analyze and interpret
data and results?
v' How do you know your methods work? (What does
"success look like? Controls? Evaluation process?)
v What challenges might you encounter and how will you
work around them?
v Dissemination
v" Time line/management
= Broader Impacts & integration of research & education
= Prior NSF results
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- PR ARle] AAHAAE HrEshrlo A3ek A5 FEAHES AES F
A & A
o T2 AP A= NSF A oAt g§HA HIl A5 213
o ZRIF FAA= B A FA LA FxRAs, HT 2E Ad, A
w7139 A g, EFE7IALe] £, AR dlolE ol HAAAH R oA T
S 38 F e

o Z2ag B AAAG/ Dol Bel HE

lo
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fllo
-
i)
4y
X0,
dlo

Nag) Fe ALPFS B

2) By A

o NSF Z=a9e Azt sidsdrzy, AHEziel fdgrte] B 5 Al 744
Fo W) g 9 %853 7HExternal Peer Review)ES 3

;-?‘
- NSF 5 Ha} o grixte] @d8ae Ada AHES 93 dAE 71
&

o Mg 7t A= A7F Al AALAHME BEska NSFo| 4718k d2p sl A&

% PR g9l FastLane' s B3l Aoz 444 oA nuE® o
o W@ b= BUHE Sell R AEWES w=ofsta ZRad defatelAl A4

AL AAekE FrpEReEA sd FrRRe A AALNAHAE Aol AlE skl

A 2 ojdel 5] AEANRE 3%
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o AW 7tel s te] W oAM= FrEA7E MURNE st s dF 7t

Folets W, FIPAE s d R kel nt ofste] vhE FkAbel ofsf TleE A

WPtE AEsa Eoste] ey welgeld FE EE AWHoR odg
AFse el U

o WbPEe v Wastn glow, ddel ds Hrhsle A wEe 19964
41%0°l A 2007 56% = F7Fgk REH Aol o g Wb 26%9 A 8% E FrA
sgom, Augsbsh AaHoe ML WG A 2%E F7

o H+ dF 2o ddH A AFFA oL FelA NSFe| IPS(Interactive
Panel System)3®ol H<:35te] Y2390 #o]sl= Virtual PannelsS =¢34

Augotst AdHote FEE Agta S

<E 11> MELMG GotA=(07) (2hel: A, 2HA)
T= A MH+oid M o d
A b 43,164 14,292 3,737 25,135
Yotd=s 248,355 98,293 15,974 134,088
oA "ot 5.8 6.9 4.3 53

o H7F4 2 (Review process)39)
- Fastlanes &3l AbS B3-AEH FAlo] AJPHE7} F-of € (Fastlane receives
proposals — proposal number is instantly assigned when submitted)
- Ak A& GAZS A= 3H(Proposal Processing Unit checks for conformance

to Grant Proposal Guide)

38) IPS+ Fastlane® sub-system@ 24 S E8] JANAA, H7FA, 718 3o 2 gt 4
&g aok gk dx, sid 89k &2l 5ol VheE

39) 47|, Proposals, Award, and Report Systems of the National Science Foundation at USA(Z
E7txA Avy z2k8), 2009.84.
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Aok AMRS Z2ad AR Al AZEF(A "jacket” (folder with one copy
of the proposal) is sent to the program manager)

2 ad#Agxr7F H71E Y& At E 9fF 2 E W (Program manager "sends
proposal out” for review)

23 A2t Hrrsdol Al 2 ke-S 314](Program manager reminds panelists
that deliberations are confidential; discusses conflicts of interest)

a7} HrhE 1A 2 (Panelists discuss, rate, and rank each proposal
and write a panel summary)

2 A 27 OPPAl HAIA A (el Akel ) ol tiall Al QF(Program manager
ultimately forwards a recommendation for funding or declination to the

Section Head (in OPP))40)

3) =#¥Ad Bt

(7}) # 7} 712 (NSF Merit Review)

o 19979 NSB+= @A A& 3= F 7he] gdA

<I 12> NSFe| "It7|&

goters 4ot ztetd

- What is the intellectual merit of the proposed activity?

X MEFHM - M otntA of sl EEofolM el X|ASZoO e M
(intellectual - A ol Xfo| o 5
merit) - A o] EeolM

- APHE| 5 ¢ TAIM 0|82 oA

- What are the broader impacts of the proposed activity?

pra (o] Broy

2EAY | lms sa 2 sase s ool BE
e el LM elEY 2% aEMinory)2l &of HE
(broader .o Mg |WTHA I HE

impact AP MY REA

40) An NSF award can be made only by a Grants Officer in the Division of Grants and

Agreements (DGA)
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0 Merit Reviewol| A Z €3t H7l7)Eo] tiaias 93], NSB, COVs(Committee of
Visitors), PO(Program Officer) ¥ A7A&2] A|&4Q0 AEE &3l A= &

(W) =894 #H71 Al249 (Merit Review System)
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FPAHE) Al B7kE oFste] Mgt &2 AdHTrE A

l

o H7txtE= A ZH <l gD (Intellectual Merit)¥ #2172 8= (Broader Impacts)

o ZASY HIE 33

o AA A A ik A F- A G #Ae] =9 A Y F] AHGrant Officer) 7k
Yo #Ts ALE & AESy AY FER7F F A$9=  Directors

Review Board, NSB 59| A% f1d3ldA F71420 H7F 2 AEE 733

Htl
A
)
it
o,
o

R

o A9 % (Advisory Committee)= &5 AEZ79lYs]e] H/MAAE nwlgo =R
7zt E ¥ (Directorate)®] 9& FHste] #AA AFH]FAPol A YEREG FAHS

Al GF AT W wBEo] e QWA sfol=arel A



o GPRA A ¥H 7} A9 3] (Advisory Committee for Government Performance
and Result Act)© GPRA A FEHo w2 NSF A3}E ¢gE ad¥ola &
X ow Hristr] S8 oFeder vid 4%

- GPRA A7} ARE9143]= 9 a7kl esle] Hax, 54 225 o
NSF wele] H7hax, Aol tigk ¢4 AAAd 52 &8 H7tE 3

ol ALYAA 5= F NSF #4547l gk 43¢ R gdde A5

NSB9] 7H=$1913](Audit and Oversight Committee)= GPRA A7} AHE-$143] <]

S e

Guidance to
Program

Directorate
Minimum a4 Va | e
NSF of 3 Gl DGA Reviews
Reviews
Proposal Required
Processing
Unit
Program
Sucl:")rr?i.its 3 Officer DD
via Ani‘liyms > Review ﬁ
Fastlane s £
=
NSF S
Pregram
Officer
! Submitting
Decling—s Organization
Independent
Vayv
(22 8] EteM "ItERt

(t}) PART (Program Assessment Rating Tool)E& &€& 37}

=

o OMBE Zzadle] Hxu} Q] AFAY, Zeax #, 220y 43 5

|

Ul 7FA] ZofellA =9 A3E H7ketr] 98l PARTES 7HE
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ol A7t gle o5 H7HAE AAsoF st BE HI7MAb= ol Al
3l Abdlol nASt=E qFAstaL AU

- 7 ZRO e ate] A A A /gete] #ek o il il Al e Ak (R
%<2 Division Director)® 7 E(programmatic review) % BFA(Office of
Budget, Finance, and Award Management) 7R XA G} P44 HE

(administrative review)”’} S =5 1432 U

0

% DRB(Director's Review Board)= Division 917+ ofAtel 25% O|AS ofd &
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o NSF+= o] T 11463%AE AAsF o, AHELS 26%

Number of NSF Competitive Proposals and
Awards and Funding Rates

27%
26%

25%
26%

23%

3 2
@ 3
= = oS —

FY2003  FY2004  FY2005  FY2006  FYZ2007

COMPETITIVE PROPOSALS -9~ FUNDING RATE(%]
M AWARDS

380

194

(22 9] NSFo| ZpA|A et & THMHEE
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1.

(0]

O

EUS 787 &4 3
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ol $EA40) Bk ARAAoR 8] AnHom APl AatH

EUE #Hal7l&®okol A n%, 9% 5 o AxFel wa g e FF
=

1%

AR AN BASAE Frs] e PR AF000d 339)% vhE
Az B2 3WVE =9y fUL wd AFIIor FEas 9

3 3 A9 9 (ERA: European Research Area)S 1543

¢

Sl l=r Apele] ey -Ay A 2] B

42)

43)

2002\ 3¢ wpzARY 3o EU A GDP thH] oF 1.9% Tl E23d EU A+
Bk = }% 2010147;};(] 30452 §Lq]6]-u].‘— 23 /\qﬂ
FAATAAERA)OIE 1 o1& T2 2ARE ety Fh0 ATEEL FRA
oliL HeFA WFow f{waty] 3 F47]) HlHoR EU Al ANt &5& 354 A
Aol 24, Biehe FAE shue] AT
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2. Framework Program44)

7. A &

o Framework Program< 1970 ddt] A7g el FAX e} vlg&TAo of&3sl7]

sl FH =R M FHAA 5o FegddA

- 271 FHEEAEC) Ao Al A2y AAo] s AFA o=

®
o
o2l
f

FA Aol ofahEy] AR, T FEF A

_[Q'_
Aoldt AF 4 Bol BAZ ARHA fdel Fo 1) NgFe] A

0 1984 JMEH oz BEAE ATHAEL EitE A1z zZdYa zZzow

(Framework Program)e] A3 %

- EU Zof 164x00A 1735 ohd Algstel 3= Fpel ®gl 3 Ay
of sl 4

- FPZ=ge] 7]EAQl 54

L4, AW, W AT SRS A =2
k52|
H

44) FarZE NS EUQ| 73} Framework Program A3 &3k
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50,521

- _
13215 14,960
6,600
2750 5,400 iy
1984~1887 | 1987/~1991 | 1991~1984 | 1994~188 | 1998~2002 | 2002~2006 | 2007~2013
FP1 FP2 FP3 FP4 FP5 FP6 FP7
(22 10] FP =232 of& F2 F0| (EH9): 9ol §2)

21 A A)45)

AAAQ AE, A, =13 22 EU A9 A7
o] #2]+= EC(European Committee)oll 4] &2

ALY

¢

92=(DGR : Directorate General for Research)

- dAFzzade] AAX JdF= EopdE dEstE 2570 F3(DG, Directorate-

General)oll A €<
- EU°IA 3] 9} 493 ECo A7 X203 A gt d3h

o ATAL FAL WA ATALEZ(DGRIO] AAAY zoke AYHT, o]
sgoz pY wAste] 24S AH ECY AAAZGhoR ARHH,
o) 59} EUclAbE kel Hela e B A% AQAHe 87

45) Sk 7FIATED), B7HAAIE T422 2 FHdTe] Zddea 2203 &9 |98,

2007.9
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o EUE 20073 A73 Z A3 =2 aA(FP7) AldS 8435 w1
- EU7} A1F¢ Z7)1AA A8 (2007~2013)d w30l =z a3 o] 7]7+S 59
A 7do g ARk

i

-1N

Results from FP7 projects in use

A 4

Projects resulting from FP7 calls operating

Official duration of FP7 2007-2013

1 ] 1 1 ] 1 1 ] 1 1 ] 1
I 2010 I 2011 I 2012 I 2013 I 2014 I 2015 | 2016 I 2017 ! 2018 ! 2019 I 2020 ! 2021

N

1 1
2006 ! 2007 © 2008 ! 2009

I First calls I First projects start I I Last projects start I Last projects end

A oy

(23 1] FP7

A
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- 62 FPol ®l&l] 258 F7Fet 509 f 2 JFRo 23l AHES FP7 Al F
2712 A9
- ¥ & (Cooperation), &2](Ideas), 21 (People), & @ (Capabilities) ©]&}= 4t &
FE st FREE FP7e B, AF/mbo) /5, AREA, Yirls, olyA],
17, W%, ALE] A A, obd 2 §-F3ky Bof 5 9t A AF RS AA
w S ! oMEXoO Cist HEel =5 AF=ZazHel 4o 2 (Nuclear
research) ZZ 30| SAlo =D AS
¥ 14> EU FP78| S E2} A AT Z0okH6XRF H| 1)
6XH2002~2006) 7XH(2007°2013)
AFriete] ME 3t S8 - & = (Cooperation)
T 3 oY T8 AFIiex|d £ | 4 Of - Z2|(ldeas)
=% | SE | - 8Y dwUX e Jlg| 2% | - ol2(People)
P - o1 Z¥Capabilities)
7|2 ) 2ol 2  Zzosl 2
cHA
- ME@e ulole, RHZe - Al Efuto] 2/5 ¢
- MEALS - HHEA
A L D= e =
sner | L0 ezaz Lo | oz
zot | =% | L azzn o B
AEI7tseH =
- XA 7|8 MRt =l - Als|ZAH b ob™
exeE
2) FP7 8 A4 y&
04N AFERE F UHE &S AAst AE AL JEY T2 a0 R 65%¢<]
3249 fr=2, 0]¢ FH AT HEo] 15%< 759 F=E, AAAA FA] 9%
479 2, 8o ANk QxetE &8y Y% A wjek FEe] 8%
419 F27F FAH L JS(AAF ok 4% 1.759 F=2 wA)



o d A%+ 370 funding scheme/57F4] ®2] (instrument)©] 2 A

<IE 15> FP72| of&k =

Funding schemes

Instruments

Collaborative Projects (CP)

Small or medium scale focused
research actions(STREP)
Large Scale Integrating Projects (IP)

Networks of Excellence (NOE)

Networks of Excellence (NOE)

(CSA)

Coordination and Support Actions

Coordinating or networking actions
(CA)

Support Actions (SA)

Space—1430 (4%) ~\
Sociomeconomic sciences
and the humanities—623 (2%)

Transport —

(including aeronauticsi=4, 160 (13%)

-

- Securily=1,400 (4%)

/ Health=6,100 (19%)

_—— Food, Agriculiure, and
Fisheries, and Biolechnology

Erwironment — ' -1,93‘5 (6%)
{including Climale Changel=1890 (6%)

Energy=2,350 (/%) —

Mano—sciences, Nano=technology, Materials,
and New Production Technolgy=3,475 (11%)

_7

p— Intormation and Communication
lechnologies=3,050 (28%)

(22 12] EU FP7 #ai220lAol 7|5 ofa B Lo (29l WatR =)

o Fe| Fit
_ E_;G o
-y Ao FskE Fey A
98 72 FPellAl A2 =Y

g A Evkel BARLOl & ofeldo] B dHT]=el el FAb



1o

AAQD FA #AE AL s TR AFAEREE AAE AP
o} peer reviews &df ofolvol AL wiBom dAS AASIL A

ey #AeE FH AT olAE (Europe Research Council)’ ol A 9%

N

- e A Ee FEARD g %

- FAJHUFA, el ArEALAY S

o = =
4& 7 74

W, Agd BEUy A9

o
il

- AA7 BAE FEEted A AR qFE Asetr] Sl Z2 )

- A7 o1} Ab¢d(Research Infrastructure) 46 4714 A DALY (Research
for benefits of SMEs)47 A7/ 7Hs4 a4 (Research Potential),48) )8}
Abs] 2 =Ag e AFY(Science in Society and International Cooperation)49) *]2]

29 Ak (Region of Knowledge)s? 5-& 423}
3) FP79 AR FA7&€ &

HoAAe AR RSN Vwol e ToA4E dAS faE A

[e]
4
5] o] & PAlste] HHENIE BE} el AFH FEEAZ A

46) 71E9 94, B3 AL MEYIE Filetn At YEYIE &4

47) Ao s V)E7|hke] Hkg FA7IHES AW f8l FRIAAC JE FiI
sete] TEATE QY2 A9

48) EUY <A77 HAekA e AqgsS xds7] A8 H24F 71, I8 uF, A7-88 79 A
9 o) g £z}

49) AFNEIA, ZAAT, w2 AAFE GRS T g FANRY ATFWEES
=93t FEATF 7 X

50) FEA9Y A5 Es H8l A4, dE, 719 55 dAske] A9 7IRke] AFA| g S
1EE THIEE A9

51) 20009 3€ TEHZ % grodA FHAT 1575 AYEe] T Aok FHAT 4714
ol whA e 20103744 vl=r3}e] AAAXE B3R RS FAR &
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o iy Aol F99 FH ARFANEAY A% ZAANA 20100
F5o de
ARFAVNE Bk F TH Rokx TYHo glovl, fde ¥9FAY 35
B 9% 3okl 60%9] g, FH ANAAY =R B3] A% 4

ol 31%9 A& 1#]al FET(Future and Emerging Technologies) & ©Fell
9%9] dibs B g

Socio-economic goals

4. Digital 5.ICT for || 6. ICT for 7 ICT for
Iiiararies health mobility & independent
& content sustainable || living and
growth inclusion
~100, ~ 00, ~R0, ~d0
PR 10% 9% 8% 4% >
4 | service S
& || infrastructures o
c ~30% g%
‘G || 2. Cognitive w.2
g systems, 'g 8’
> || interaction, © ©
@ | robotics ~10% ¢ £
2 28
— || 3. Components, T F
systems,
engineering ~20% T 9%

Budget share

] (23 13] FP72| HE &S24 FoF dAFo 4t v & HIS2
=X : The ICT theme of the FP7 research programme, Eric Badique

Ay e fAEs YEL D Aqus Az s BRAAE Y2
sb Auas elme Role] AR suane mes AA AuEAE RE
o ake] 309744 el Ake WA

50
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<X 16> Network and Service Infrastructure = 02|

et 7zt

Challenges

Expected Impact

sel SlEUlS UES T Au|A

= | 9|  scalability, mobility, flexibility,
=77 | security, trust, robustness Soll A1zt
st SHAIZE AS
* netwoking architecturesoll CH st
M
¢ Internet of Service A&
* Internet of Things X<
T |« NEA
Algt |« 3D Media Internet x| &
* long-term research2t

large—scale experimentation 7t

SEAME AMd 245}

o o T o

integrated  business  solution
=30 UA0A FEO zZiHd
ste

MA Z&F As2EMH 2 F
22| IPRs

ol olst M22 S8F0t
olMel Z52 A 7|3 &5
Integrated large scale
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- Halel W@ QAH 4D AR A% Aol
AA 9 A DAHOE 59
7143t Aol 7)ok

- FAH AF L HEUY A AYH B, $EHAH

2
2
lo
fu
1o
>
I
2
oo
oo

el
Hiv)

o) g 5o) 5 A %49l ¥4 2
Aot @ A& e ATeE QA E
- F E AR 4T

o =X

<¥E 21> o|Elo] =7| AF E=H

=X HE

o

Silicon electronics, Microsystems
Microelectronics | Microphotonics, Microfluidics, Optoelectronics
Spintronics, Telecommunicatons etc

Physics: materials, magnetism, optics, quantic systems
Nanoscience Instruments for observation at nanometric scale
Chemistry, Molecular electronics

Genomics and proteomics, Structural biology

Biol . . .
10100y Biotechnology, 65,Biocomputing
Integration of hard and software
Software Embedded, real-time or mission critical software and

co—design
Smart devices, content and usage
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<E 22> 0|LIEle] 2 ZF Lab
32& Lab zo{ 7| 2t AT E
CPMA - Lithography:EUV,Nanoimprint
LETI (CEA) - Plasma technology
Nanoscale Techniques | INPG - Nanomaterials(Si,Ge,Magnetics)
ECL - Dielectrics materials
INSA - Near field microscopy
DSM (CEA)
LETI (CEA) * Spintronic
Spintec Lab CNRS(SPM,STIC) |~ Magnetic Memories (MRAM)
UJF - Magnetic plots for storage ultra high
density
INPG
- Biological microsystems(DNA chips,cells
CEA chips*++)
Biochips Lab DSV (CEA) - Grafting, biomimetism
LETI - Detection
- Cell imgery
LETI (CEA)

Microfluidics Lab

LEGI (INPG,UJF)
CNRS

- Control of flows in microsystems
- Transport of cells or biomolecules

CEA
Nano Characterization | cNRs - Holographic TEM, MEIS, STM-AFM
INPG
CEA
DSM (CEA) - Si Photonics for (Interconnections)
) . LETI (CEA) o .
Microphotonics Lab - Quantum boxes, ncavities, photonic crystals
ECL - Emitters (IR, Visible, UV)
INPG ’ ’
CNRS
- Fluorescent {Nanocrystalsy) for bio marking
Nano Tracers Lab CEA - Collection & concentration of tracers
INPG - Smart-dust
- Environmental measurements
CEA {Post-CMOS) Molecular Electronics
Nano Chemistry Lab UJF - Electronic Polymers
CNRS - Biochemistry

) CPMA: The Advanced Microelectronics Projects Centre

LETI: Laboratoire d’Electronique de Technologie de I'Information
INPG: Institut National Polytechnique de Grenoble

ECL: Ecole Centrale de Lyon
INSA: Institut National des Sciences Appliquées

DSM: Direction des Sciences de la Matiére

CNRS: Le Centre national de la recherche scientifique
UJF: Université Joseph—Fourier

DSV: Direction des sciences du vivant
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