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SIA Roadmap vs Reality

“For 0.18um ... logic processes,

companies are using inorganic low-k dielectrics,
predominantly fluorinated oxide (FSG),

but also, hydrogen silsesquioxane (HSQ).”

Semiconductor International Jan 1999.

l SIA Roadmap

B J Ryan, ssom
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Low K Possibilities

Table 1. Likely Low-k Materials for ULS] Interconnects

Dielectric Dielectric Glass transition Refractive Water Stress  Bap fill Cure Weight loss
constant (k]  temperature (Tgh'C) index abzorption (%)  [MPa) {wm] temperatare ("C) {%wi) at 450°C

| F5G {silicon
ooy fluorida, S'.1EIFT| 1441 =500 142 <15 -130 =35 i L2518 nnme
HE0O (hydrogan
silsasgquioxanal 28 500 1.37 =[5 T0-20 <010 350-450 <3
Manoporoos sifics 13-25 =5 1.15 TBDO i 025 400 none
Flueorinated pokyimide 28-29 >400 ARE>015]ai] 1.5 2 <15 350 i1
Polyiarylengl ether 26-28 260-450 167 =04 i .15 315415 1.0

| Parydene AF4 [aliphatic
totraflucrinatad poby-p- 1,548 AR
wylvlene) 25 T_.»510 =008 &i] L[1]1] {.18 420450 05

| FTFE |polytetrafivorm-
athdenal 1.8 =100 1.34 <001 2527 <0.30 J60-390 0.8 |
DVE-BLCB {dvinyl
siloxane bis-
benzocyclabitenal 2165 =150 1.581 «fl.2 30-35 <. X} 300 <10
Aromatic hydrocarbon 265 =430 1628 <0135 55-80 «f1.05 400-450 <l
Hybrid-sitsesquinxanas <3 T__>250 158 0 J0-40 <. 4 ]

Organic Inorganic
|__ & Bel | INTERNATIONAL
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Inorganic vs. Organic

Remaining Low K Candidates

Fvs.no F Porous vs. Non-porous

Hybrids
Material Technique  Trade Name Company
F,SiO, CVD
HSQ Spin-on Flowable Oxide Dow Corning
Allied Signal
Nanoporous Si Spin-on Nanoglass Allied Signal
F-polyimide Spin-on
Poly(arylene) ether Spin-on FLARE Allied Signal
VELOX Schumacher
Parylene CVvD Novellus
Watkins Johnson
Aromatic hydrocarbon Spin-on SiLK Dow
PTFE Spin-on Speedfilm Gore
DVS-BCB Spin-on Dow
Hybrid SQ’s Spin-on MSQ Dow Corning
Amorphous FC, HFC PECVD IBM, NEC
Novellus, HP
CVD Black Diamond Applied Materials
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CVD vs. Spin-on




