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Project objectives & Innovations

To develop an innovative cost-effective and reliable
technological solution for high-performance next-
generation nano-interconnects beyond the limit of 
current technology with:

high-transmission speed
high current density, 
exceptional mechanical and thermal properties
optimum signal and power integrity

The new approach exploits the carbon nanotube
technology
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CNT CNT interconnectinterconnect technologytechnology: : statestate--ofof--artart

FabricationFabrication processprocess::
J.J. LinLin, , Q.Q. YeYe, A. , A. CassellCassell, H.T. , H.T. NgNg, R. , R. StevensStevens, , J.J. HanHan, M. , M. 
MeyyappanMeyyappan, , AppliedApplied PhysicsPhysics LettersLetters,, VolVol.82,.82, NoNo.15.15, 14 , 14 
AprilApril 20032003
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CNT CNT interconnectinterconnect technologytechnology: : statestate--ofof--artart

M.NiheiM.Nihei, , A.KawabataA.Kawabata, , D.KondoD.Kondo, M. , M. HoribeiHoribei, S. , S. SatoSato, , Y.Y.
AwanAwan, , JapaneseJapanese Journal of Journal of AppliedApplied PhysicsPhysics, , Vol.Vol. 44, No. 44, No. 
4A, 2005, pp. 16264A, 2005, pp. 1626––1628.1628.FabricationFabrication processprocess::

SEMSEM TEMTEM



HIGH-SPEED INTERCONNECTSHIGH-SPEED INTERCONNECTS

M.NiheiM.Nihei, , A.KawabataA.Kawabata, , D.KondoD.Kondo, M. , M. HoribeiHoribei, S. , S. SatoSato, , Y.Y.
AwanAwan, , JapaneseJapanese Journal of Journal of AppliedApplied PhysicsPhysics, , Vol.Vol. 44, No. 44, No. 
4A, 2005, pp. 16264A, 2005, pp. 1626––1628.1628.FabricationFabrication processprocess::

SEMSEM TEMTEM

5 Ω/via

CNT CNT interconnectinterconnect technologytechnology: : statestate--ofof--artart



HIGH-SPEED INTERCONNECTSHIGH-SPEED INTERCONNECTS

Controlled growth of CNT interconnects
inside Al2O3 porous membrane 

CATHERINE
Side Side viewview Top Top viewview

SEMSEM
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Advantages: 

Controlled growth of MWCNTs by means
of the control of the membrane 
geometrical characteristics

Closed design-fabrication-properties
assessment chain
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G1 : To develop innovative
technological solution for high-

performance next-generation 
nanointerconnects.

G2 : To develop proof-of-concept
nanointerconnects to assess and 
verify the new proposed solution

R1 : Definition of all causal relations 
within the design-chain “microstructure 
characteristics – fabrication process –
functional properties”

R2 : Development of multiscale
multiphysics simulation models for the 
prediction of the multifunctional 
performance of the interconnect and for 
the EMC analysis;

R3 : Development of electromagnetic 
and multifunctional test procedures and 
experimental characterization methods

R4 : Manufacturing and testing of 
proof-of-concept samples of 
nanointerconnects at laboratory level.

2 MAIN GOALS 4 MAIN EXPECTED 
RESULTS

2 PRODUCT  
DELIVERABLES

P2: Proof-of-concept 
nanointerconnect

P1: Integrated data-base for 
nanointerconnect design
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Model data-base for MWCNT-nano-
interconnect design 

Molecular Dynamics (MD) 
Simulation

Finite Element  (FE) 
Simulation

Thermal 
loading

CN Bundle

Low-k material

1. Input the 
homogenous 
properties to FE

2. Input the loading 
conditions to MD

Mechanical 
loading

Boundary 
conditions

3. Output 
conductance of CN 
bundle
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MultiscaleMultiscale simulation of CNTsimulation of CNT--interconnected IC backend structureinterconnected IC backend structure
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EM modelling of MWCNT-
interconnect
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Equivalent transmission line circuit
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