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Abstract

The breakdown voltage in fully depleted SOI
N-MOSFET's have been studied over a wide range
of film thicknesses, channel doping, and channel
lengths. An asynmmetric Source/Drain SOI technology
is proposed, which having the advantages of
Normal LDD SOI(Silicon-On-Insulator) for breakdown
voltage and gives a high drivability of LDD SOI
without sacrificings hot carrier immunity. The two
~-dimensional simulations have been used to
investigate the breakdown behavior in these device.
It is found that the breakdown voltage(BVds) is
almost same with high current drivability as that in

Normal LDD SOI device structure.
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Table 1. Process parameters of N-type S/D

asymmetric SOI and conventional L.LDD SOI devices.
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Fig. 1. The process difference proposed S/D
asymmetric SOI and coventional SOI devices

SOI 22k FAM Aozt glow, F7HHQl npx3 A}
£ glo] LDD mlA3AE o &3t WdA SOl £x&
wE 4 . 29 1dAME LDD o253 S/D o
& Fqo FARAY vellgg. B =Ed4s A
ddold] wE AVHA 54& ¥A83, Tsi(Silicon
Film Thickness)e] @& 713 H4xolg AL
A7t} Yut SOI At wisfiA 29 AEE vk
H 1& 29 49l A1&¥ N-type SOI £78] &4
He4ES ez o

2.2 Regression 29 A

Hold SOL 27s B4 A¥E Astd A
025m A8 B9 e sAEd, 9 A
4 asol By $EAY, AWAF, FAA
AYES 2EadT ozRE Bd 3P ¥4

L

o

22 gte] APTAE 3}l Regression
At ¢4 98 Target @& TE7] 9

B du ool A
Ho

Tsi Thickness 480A, 990A, 1200A

Body Concentration N-Type ( leld cn™ (100))

P-Well P-Type dose=5el2cm™
energy=40KeV

Boron dose=1.5e12cm ™

Channel Doping
energy=20KeV

Gate Oxid
a? xice Tox=7T1A
Thickness

Gate Doping N+ (P)

N-(Phos)(Drain) | N-(Phos)(S/D)

LDD Doping dose=3el3cn2 dose=3e13cm™
energy=15KeV energy=15KeV
Source/Drain N++(As) dose=5el5cm™
Doping energy=30KeV
. Time=20min Temp=900TC N
Anealing

Press=1

e od FAH HEFE A FEAE golo}
g 2822 2z} Target #ol iy FTAWSFEY
Sensitivity®  ZAeE T dEAGe] oE R
Sensitivity 7} EU3¥ HFE Z@FEY Adx
W%, LDD 999 =Nt o2 3 Regression 5
dg Fate] st Targetd] Wit THAUEFE H43)
8l 9}t Regression 298 371x] A9 Targetzht s
st AHE FAch A WAL BVds (FEHY),
F #WAlE Vgs=3.0V, Vds=3.0VolA g Ids_max (Hh
AF), 3181 Ids_Leakage CurrentZ 24tz 3 A WS E
ol g8ty Y F}¥th A A FH WLt 7
Hood, v A3 Bdo] A A Aol
E Regression B4 L £33 29 AFE ok E 2
3, 4% 2t}

¥ 2. Ids_max9] Regression &9 A,
Table 2 . Regression model coefficient for Ids_max.

. : ) Ldd(Implant | Ldd(Implant
s-max | Body Imp(x Energy)(x) | Dose)(log(x))
Coefficient
OSHCIeNtS | 476560 | 0.200524 | -0.0271744
0.867889
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T 3. BVds® Regression B9 A
Table 3. Regression Model Coefficient for BVds .

Ldd(mplant | Ldd(mplant |
BVds Body Imp(x) Energy)(x) | Dose)(log(x))
Minimum 9e+11 10 9e+12
Maximum 5e+12 15 3e+13
Coefficients
0.115435 1.35473 -0.0456142 | 0.014043
BI -0.231204 | -0.176864
Ldd_E -0.0173068
Ldd_Dose
(Body Imp)2 -0.470215 0.3279 -0.0105256
(Ldd_E)? -0.231204 -0.0456142 | -0.0173068
(Ldd_Dose)* 0.166306 0.0463278 | -0.0509005

E 4. Ids_Leakage 9 Regression 2€ A5
Table 4. Regression model coefficient for Ids_Leakage

Ldd(Implant | Ldd(Implant
Ids_leakage | Body Implx) Energy)X(x) |Dose)(log(x))
Minimum e+11 10 9e+12
Maximum S5e+12 15 3e+13
Coefficients
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Body Implant 0.137052 -(.0425786
Ldd_E 0.0276675
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