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channel length



550 S T 25 45
30001 () 3000 1) e
2500 . 2500

_— ¥,, jump from 0.4V to 0.1V, —_ —=—{ including tunneling
_:E 2000 d‘stﬂpcri down by 0.1V 's 2000 —O—ﬁnmliugcumnl
3 1500 2 1500
4 i
=, 1000 =, 1000
. e
500 500+
0.0 01 02 n.3 04 0.0 0.1 0.2 03 0.4
Vv V.V
Bl 5 (a) S OFMEERSREE M R: (b) BEOF R th A4 fh 22
Fig.5 (a)Transfer characteristies; (b) Output characteristics

it

ASCRIH WKB 7 oh 50T Pk % 28 )L, I
W IE K JE /N T 10nm 9 DG MOSFET HEAT T4
L, X JE Natori'™ 2% FE5IE $is i 35 AT #0 S fn) (81
BN EE SR R IRV KN T 10nm 1088 1 6 250 % L& 5 s
BE 5, AN R, 6nm %% 4FBE 57 oy B WU B )
IKF] 55% , FFARE LTIk H) 10% . B #2348 R
(RIS, XA EEBIAS T b TH. 3XAN S5 18R Wang!™ K
HI NEGF J7i 0458 HE A — B, AR ARSI LRk
LT BE A LB R 2R 0E RS Z MK R, ah il T
6nm s Y A B A Ak, IX A SCHRT 5] R T =
(). 10nm LA R 88 4F 45 % R8I 8 5 1) 111 ) 25 380W
N0 B AR LA R AF () v 22 R I, MO A K
P, 10nm W EEE 6nm FFAE MOS a4 IR

5

Sk

[ 1] Semiconductor Industry Association (SIA). The international
technology roadmap for semiconductors, 2001

[ 2] Chen Lifeng. Modeling on direct tunneling current in deep
sub-micron NM OSFET “s. Master Thesis, Tsinghua Universi—
v, 2001

| 3] Ren Zhibin. Nanoscale MOSFETs: physics, simulation and
design. PhD Thesis, Purdue University, US, 2001

| 4] Natori K. Scaling limit of the MOS transistor a hallistic
MOSFET.IEICE Trans Electron, 2001, E84-C( 8): 1029

[ 5] Wang J, Lundstrom M. Does sourceto-drain tunneling limit
the ultimate scaling of MOSFETs. IEDM “02 Digest Interna—
tional, 2002: 707

[ 6] http: #hkn. eecs. berkeley. edu/~ leland/research. html

[ 71 Ghatak A K, Gallawa R L, Goyal 1 C. Modified airy function
and WKB solutions to the wave equation. National Institute
of Standards and Technology, 1991: 6

[ 8] http: #www. nanohub. purdue. edu/NanoHub



519 MW U EEEE % M DG MOSFET il iz A LB 551

Simulation of Ballistic Transport Including S/D
Tunneling for DG MOSFET

Zheng Qitong, Zhang Dawei, Jiang Bo, Tian Lilin and Yu Zhiping

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract: The source-to—drain (S/D) tunneling current is included based on the ballistic transport model in this work, using
WKB method to calculate the possibility of tunneling. The device performances of DG (dual gate) MOSFETs with very thin
silicon films (thickness of Inm) are simulated. The simulation results show that when the channel length is 10nm, the S/D
tunneling is 25% of the total off-current and 5% of the total on—current. The proportion of the S/D tunneling will be even

larger with the channel length going down. Thus, it is essential to include S/D tunneling into simulations.
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