Transistor and Interconnect Issues for Sub-100 nm Generations
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Abstract

This paper describes transistors with a sub-50 nm gate length and interconnects fabricated using a
dual Damascene technology to realize high-performance, sub-100 nm LSI generations. To avoid
degradation in carrier mobility and short-channel effects, a notched-gate structure and an indium
pocket structure are used. The CV/I metric shows an ultra-fast performance of 1.2 ps and 2.5 ps for
nMOSFETs and pMOSFETSs, respectively. In addition to improving the transistor characteristics,
the interconnects should also have a low resistance and capacitance. This paper also reviews a dual
Damascene interconnect technology for realizing the required characteristics. To realize high-
performance in sub-100 nm generations of system on a chips (SOCs), transistors and interconnects
should both be improved.
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Fig.1-Three types of lateral profile used for device

simulation.
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Fig.2-Simulated threshold voltage roll-off characteristics.
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Fig.3-Threshold voltage roll-off characteristics measure at 1 V.
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Fig.4-(a) Simulated pocket impurity profile without notch.
(b) Simulated pocket impurity profile with notch.
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Fig.5-Cross-sectional SEM image of fabricated notched-gate.
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Fig.6-Threshold voltage roll-off characteristics of notch gate
n/pMOSFETSs.

510 T T
BREE=12V {

pMOSFET

CV/1(s)

-12| ‘.
nMOSFET

102 107" 10° 10" 10* 10° 10* 10°
FIEFRMNA/ L m)

g-70cvicogooon
Fig.7-CV/I1 as function of off-current.

377



20 ; T T

S

E

b F—kEO03um

o)

O 10t -
10

s

l

o

100 200 300
F—k& (hm)

0-s000000000oOooooog
Fig.8-Variation of threshold voltage as function of gate
length.
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Fig. 9-Effects of feature size on interconnect delay.
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Fig.10-Dual-Damascene process flow for Cu interconnects.
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Fig.11-Cross-sectional SEM image of Cu/FSG interconnects.
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