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Technology Maximum number Dielectri Year
(MFS* in m) of wiring levels**" relectric €
SlOz or 3.9
- 0.35 4-5 Si0,(F) 3_37 1995
0.25 5 Polymer (3 1998
0.18 5—6 Polymer <25 2001
0.13 6 Polymer <2 2004
0.10 6—7 Polymer/ 1-2 2007
aerogels/air
0.07 7—8 Polymer/ 1-2 2010
aerogels/air »

* minimum feature size
** microprocessor
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FTAHLE oA AFAE FAF 4= lofof d
R w3 AA BAAEA A L517] A3 E 7
& process}e] Aol Fo3dth F, F71HY
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ILD property Metal
. . £<3.5 + Improvements
Dielectric constant the lower than the better
Breakdown strength  [=2MV/cm
Bulk/Surface resistivity10** Q.cm
Permeable to hydrogen
Thermal stability T42500C
Planarization Usmg CMP,
inherently planar
Adhesion Self-priming
Tape peel tests No interaction w/Cu
. <0.1 wt.%
Moisture Desorbs T<200°C
TCE ~metal, isotropic
Mechanical %E>10%
UTS=1E9 dynes/cm?®
Patterning Dry etchable
Chemical No solvent crazing/absortion
emica Srtong acid/base resistance
Purity Alkali metals< 100 ppb
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Glass
Type of material Product Name Dielectric constant transition ref.
temperature

Polvimide Du pont PI 2611 3.12 360 10
oyt Amoco Uliradel 1608D 3.20 366 10

Polyimide Amoco/Chisso
siloxane PSI-N-6002 3.35 1

. Du Pont
Fluoropolyimide experimental FPI-45M 2.80 355 13
Fluoropolymer | Asahi Glass CYTOP 2.24 100 11
Fully cyclized | Cemota PPQ IP-200 3.01 340 13
heterocyclic
polymers Maxdem PQ-100 TBD 250 10
Polysiloxane Allied Signals X515 2.89 11
Porous dielectrics Polyimid nanofoam 1.1-24 12
xerogel .

o A Zo] CVD process, etching process,
ashing process 5ol 29 QA Fo| & 2o}

g FA 2 Jolsld.
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o 37 ¢ 48 Jehd =80]1 Fig. 3¢ 7
o
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A FATE 25-1.98 48 £ U o] F
a7 FA2 v gl 7H Yo} 0.18um A
tf o]Fd L& steAel M ¥& EFolth
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& B4 AT @A CuthE wjdd 7294 Al
gE 4 72 Sz 7Y St 59 Alg
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2)eke] EAH & glass transition %7} 100-200
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