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FIG.1 Structure Diagram of Grooved-Gate Device
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FIG.2 Potential Distribution at Channel Surface for Grooved-Gate and Planar Devices

(a) Grooved-Gate Device: (b) Planar Devices
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FIG.3 Surface Potential Along Channel for Grooved-Gate Devices with Different Structure
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Depths and Planar Devices

& 6(a) 4 0. 18um FEHHES 1115 °F 1254 HIHHRF
PE. X T-VAIE K 4 0. 13,0, 18.0. 35 F1 0. 50um [
SO AR, TPk AR DOA T A BEAS ], AT
FEPEIEAAH R, th B 6(b) 7 R A s 1 11 1 i PR
Vi= 0.6326V, “Flli &3/ BB E vi= - 0.0017V.
[RIRE I 7 03 A AN RV TEAC BT, R A28 1 2%

] 6(b) 2 B P A5 i e e s R, AT
JL mV, AT A0 7 BB PGk AR 5 DA i %
PR AR, ARG IOK X L 42 4 2 6 50, g i
A AEAS DA AT Al s I e 2 3 08 X FE I 88 A A

~ [ L=0.18 ym
g 161 i Plaar NMOSFET o
2 [ —=-Grooved-Gate: NMOSFET .
< v}
- |
2 g
£ 4
g (a)
& O
0.0 1.0 2.0 3.0

R EN

Pl 6 AN I i I P R 25 1 O 0 i e e

r —a— AX;= 0.0 pm

[~
T L

a
T

(b)

REEMN/ (1054 m")

=)
T

0.0 1.0 2.0 3.0
W EY

() A S SR BRI 1 00 25 A RIRE R (b) AS ) B 45 SR

Comparison of Characteristics for Grooved-Gate Devices with Different Junction

A fig N ] T 52 B o B S B IR A8 T DU Rk 2
DN VR TE 45 2% T P 25 T BOR 3 o 1B 1 L . AR,
S THT A1 P LU J 8 3 88 1 1 25 R S BOR B 3 L
HL M, {H S 1T 3% 4 76 9 38 1K SEAR T 0. 3um Ji, B
F, PR B 70 30K B (1) B 143 W . ZE AR R PR 4% AR
R A1F £ 1 {1 P S B B8 R R 1 5 ( KU AE 0. 65V
KA, HAWE S B AOK X 3 0. 5pm) 3R
MEFHK( 0. 13pm) , A28 14 1 3 P s 7 N0 3
A VO R P CRFE T, B S VI K R A
K, R LA 25 b A0 ) et Y T O, R T T A
i V) T IS A H S 1 B

—_— T ——
0.61
z [ . mmsn
0.4}
2T —rmne
%o.z-
0.0: 1 " _1——_‘-_-‘1 {‘r:.)
0.1 0.2 0.3 0.4 0.5
WM B fum

(a) 0. 18um 5 IFHIHHRAE: (b) B L BT T8 1 HE 1 2 4k

FIG.6 Threshold Voltage for Grooved-Gate Devices with Different Channel Lengths

(a) Characteristics for 0. 18um Device: (b) Threshold Voltage vs Channel Length
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Simulation on Structure and Performance of Grooved-Gate NMOSFET’

REN Hong—=ia, HAO Yue and XU Dong-gang

( Microelectronics Institute, Xidian University, Xian 710071, China)

Abstract: The effects of structure on the performance of deepsub-micron NMOSFET have been studied based on the hydro-
dynamic model by two-dimensional device simulator MEDICI and compared with those of the counterpart conventional planar
device. T he simulated structure parameters include the junction depth, concave corner and channel effective length. Simulation
results prove that grooved-gate device can deeply suppress the short-channel effect and hot carrier effect even in the deep-sub-
micron region, but its current drive ability is smaller than that of a planar device. T he simulation also indicates that the perfor-

mance is strongly influenced by the concave corner and channel length of the grooved gate MOSFET.
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