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Fig.3 Comparison between the simulated DT gate current using Eg (1) and the measured gate current The
gate oxide thickness of these nMOSFETs is 2 5nm,and the channel length of these nMOSFETs are 14 m and
0. 139 m, respectively.
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Fig.4 Physical gate area versus the simulated gate ar-
ea when the simulated gate current equals to the meas-
ured gate current The gate oxide thickness of the
three nMOSFETs is 2 5nm,and W/ L of the three
nMOSFETs is 10/0 165, 10/0. 15, 10/0. 13% m, re-
spectively.

, 029 m
nMOS :
JorA = (Ao + 0 73A) Jomo (4
A ;Ao
, HALO ; JbTo
(1)
Jor = (0- 73 + A’) JbTo (5)
A" = Aol A HALO
5 2. 5nm ,

HALO Ao
HALO

HALO

Fig.5 Source/ drain extension region fitting parame-
ter Ao versus normalized HAL O dose All nMOSFETs
are with 2 5nm gate oxide,and their channel lengths
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A New Direct Tunneling Gate Current Modd for Short Channel
MOSFETs with HALO Sructure’

Zhao Yao', Xu Mingzhen, and Tan Changhua

(Department of Microelectronics, Peking University, Beijing 100871, China)

Abstract : The direct tunneling current of ashort channel MOSFET with a HAL O structure is investigated, and a new direct
tunneling gate current model is obtained. It is found that the extension regions of the gate/ source and gate/ drain decrease the
direct tunneling gate current density because the flat band voltage between the gate/ source and gate/ drain is higher than that
of the substrate. The extension regions reduce direct tunneling current continuously as the channel length decreases. A new di-
rect tunneling gate current model is obtained by comparing the simulation and experimental results. This model is applicable
to the devices with an ultra thin gate oxide (2 4nm) ,ashort channel (0. 13 0 2% m) ,and a HAL O structure.
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