J K I I C I Journal of the Korea Institute of Information and
Communication Engineering

et HEAISHS| =2 X|(J. Korea Inst, Inf, Commun, Eng.) Vol, 19, No_ 1 : 163~168 Jan, 2015

10 nmO|5} H|CHZ! 0]=7|0|E MOSFETZ2] s}t 7| 0| E F ol
OFE BT MR 2

A7)

Analysis of Tunneling Current for Bottom Gate Voltage of Sub-10 nm
Asymmetric Double Gate MOSFET

Hakkee Jung’

Department of Electronic Engineering, Kunsan National University, Gunsan 573-701, Korea

2 o

£ Ao A= 10 nmo] 5t A d Lol & Zh Hlth ol A0 = MOSFETS] stet Alo] = At et e d e 415
(tunneling_current)®] Bisto] thste] HAshARich TAI AAFE 1h2A717] Slste] AurE chEAolE
MOSFET 0] H[t %) o] 57]0] = MOSFET = A A58 Alojet 4= 9= 847k oj 29 9] A4-9me} F71she 4
2 AU 31 ek, 22k 10nm o]} A Aol S 2 k|t A o] A 0| = MOSFET®] 2%, & da H5ef ofg 2t
A50] Z7He Wl Holeh, 2 Qo A Xfeh AR Fof Hda AR ul&-3 AR BRI ol A HAsHe
Hau Ao Gge s stk obpugAS o gste] 1t S4Bk AT Eet WKB(Wentzel-
Kramers-Brillouin) A& o] &-51e] /4% 52 L5tith. 224405 10 imo] k9] A'd Ao]& 2H= HchH o]
Z710] £ MOSFET| A1 = sk Alo] = #1gte] ofste] e d e 7157} 21A] Wstshs 22 o 4 2lgick. 53] A3 2
o, AFser A¥aha} 7 212 31 A QA o] wheh wh - 2 wakE Mo glic,

ABSTRACT

This paper analyzed the deviation of tunneling current for bottom gate voltage of sub-10 nm asymmetric double gate
MOSFET. The asymmetric double gate MOSFET among multi gate MOSFET developed to reduce the short channel
effects has the advantage to increase the facts to be able to control the channel current, compared with symmetric double
gate MOSFET. The increase of off current is, however, inescapable if aymmetric double gate MOSFET has the channel
length of sub-10 nm. The influence of tunneling current was investigated in this study as the portion of tunneling current
for off current was calculated. The tunneling current was obtained by the WKB(Wentzel-Kramers-Brillouin)
approximation and analytical potential distribution derived from Poisson equation. As a results, the tunneling current
was greatly influenced by bottom gate voltage in sub-10 nm asymmetric double gate MOSFET. Especially it showed the
great deviation for channel length, top and bottom gate oxide thickness, and channel thickness.
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