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Abstract

In this paper, we propose thermal resistance compact model of FinFET structure that has hexagon shaped source/drain.
The heating effect and thermal properties were increased by reduced size of the device, and thermal resistance is an
important factor to analyze the effect and the properties. The heat source and each contact that is moved heat out were
set up in transistor, and domain is divided by the heat source and the four parts of contacts : source, drain, gate,
substrate. Each contact thermal resistance model is subdivided as a easily interpretable structure by analyzing the
temperature and heat flow of the TCAD simulation results. The domains are modeled based on an integration or conformal
mapping method through the structure parameters according to its structure. First modeled by analyzing the thermal
resistance to a single fin, and applying the change in the parameter of the channel increases to improve the accuracy of
the thermal resistance model of the multi-fin/ finger. The proposed thermal resistance model was compared to the thermal
resistance by analyzing results of the 3D Technology CAD simulations, and the proposed total thermal resistance model
has an error of 3 % less in single and multi-finl. The proposed thermal resistance model can predict the thermal
resistance due to the increase of the fin/finger, and the circuit characteristics can be improved by calculating the
self-heating effect and thermal characterization.
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x Tablel. Parameters for FINFET simulation.
TEHE i s
Lsp spacer length 8 nm
1T Wi Fpiren Fin pitch 68 nm
Pprrren Finger pitch 64 nm
Leiv Fin length 38 nm
Wgsp Wrin Fin width 15 nm
_____ Hpn Fin height 21.18 nm
— LSP L[esp RSD length 26 nm
LrspLene  Loate Whrsp RSD width 48 nm
() b) Hsup Substrate height 1000 nm
Leare Gate length 22 nm
z H Spacer Additional height 74 nm
E—* Toxipe Oxide thickness 0.6 nm
THicHK High-k thickness 1.7 nm
Hrpr Insulator height 13.82 nm
Hgpr Epitaxial RSD height 10 nm
WEexTRA Extra substrate width 20 nm
L . 5.8%5e+6
Dsiicon | Thermal resistivity of silicon e K/W
o . 7.143e+8
DPoxide | Thermal resistivity of oxide nm-K/W
(c) prros | Thermal resistivity of HfOs fmgélé%s
a8l 1. Algdlo|Ms FAE FnFET = (@) 3AHY + .” . 5405017
=T (p) MEtollM HIZHE 7E (o) e st Fof psisvg | Thermal resistivity of SisNy
: nm-K/W
M ZHOR HiEkE T S/D region doping 3
Fig. 1. FinFET structure for.simu!ation (a) 3D structure No concentration 2e+20 cm
(b) ‘Top view (c) Side view from channel cut Ner | Channel doping concentration|  2e+18 cm
section. I Doping diffusion length 1
D of the Gaussian profile nm
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Fig. 2. (a) Y-axis cross section of FinFET depending on

heat generation (b) Definition of heat source and s.
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Fig. 4. Domain of thermal resistance of source/drain (a)
3D view (b) Y-axis cross section view.
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Fig. 5. Conformal mapping transform used in thermal
resistance equation™.
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Fig. 8. (a) Substrate isotherm of y-axis section
(b) Substrate isotherm of x-axis section at drain.
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