20144 88 MX3H3 ==X H 518 A 8 &
Journal of The Institute of Electronics and Information Engineers  Vol. 51, NO. 8, August 2014 http://dx.doi.org/10.5573/ieie.2014.51.8.030
== 2014-51-8-4
: Sl ol= 1:'1:41 Hbﬂ- 5] _4;(4§]_
FInFET Alo|E A8 ot= 74 7

(FinFET Gate Resistance Modeling and Optimization )

<

& A

—7 % T3 ET3
of =, W7 AT A &

( SoonCheol Lee, Kee-Won Kwon, and SoYoung Kim®)

2 o
B =FdAes AA 345 w93 FIinFETY AlolE Ad d=rde sidstdct A 22 A&l Sentauruss

AHE3Fe], Y-parameter 314 WS A 83l AOE AEgS FEII] Alee RES d%a‘}ﬁ’i‘i} FinFET Ao E¢] @7]%
o] .47 weko g FAHS nefsle] ZdHso 2N FInFET AlolE Aol ujAgAS dtdsiginl. A A=
£ FInFETOA Alo]EZ} % EA(Tungsten, TIN)Z 228 72 $ LS 1gste], A o] A& T2 E4S 2= /\]
70 Tz dig b5 BES /gt Ajlele RS AEste], Alo]E9] 7]Etehd 3 WS Wsl] wE Alo]E Aol
HAa7F HE fing] 5 Atsidith. BSIM-CMGe Xﬂ"}o}‘” 2dS F83 & ring-oscillatorE AASEAL, Alo]E #do] a1
AR kS wo} uHFHUS we] Zhde] NTAAS 2 AEHHE B3 vt

Abstract

In this paper, the compact model for FInFET gate resistance is developed. Based on the FInFET geometry and material,
the value of the gate resistance is extracted by Y-parameter analysis using 3D device simulator, Sentaurus. By dividing
the gate resistance into horizontal and vertical components, the proposed gate resistance model captures the non-linear
characteristics. The proposed compact model reflects the realistic gate structure which has two different materials
(Tungsten, TiN) stacked. Using the proposed model, the number of fins for the minimum gate resistance can be proposed
based on the variation of gate geometrical parameters. The proposed gate resistance model is implemented in BSIM-CMG.
A ring-oscillator is designed, and its delay performance is compared with and without gate resistance.
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