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Abstract

In this paper, a method to implement new
Quasi-SOI LDMOSFET is introduced and the
electrical characteristics of the device are
studied. Key process steps of the device are
explained briefly. By performing process and
device simulations, electrical characteristics of
the device are investigated, with emphasis on
the optimization of the tilt angle of po channel
region. The electrical properties of the
Quasi-SOI device are compared with those of
bulk and SOI devices with the same process
parameters. Simulated device characteristics are
threshold voltage, off-state leakage current,
subthreshold swing, DIBL, output resistance,

lattice  temperature, Ip-Vps, and cut-off
frequency.
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Fig. 1. Schematic views
of LDMOSFETs with
different substrates.
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Table 1. Key process parameters of three devices
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Fig. 2. Process flow of the substrate for the
proposed QSOI LDMOSFET.
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Fig. 3. Process flow of LDMOSFT.

Y 300A BRutel Fo] 1 AAHYE HA A=F F
A Fukgo] FAth AUgE QSO 2AE X §ate
29 19 BAR aA e gt FFH B &A AEH ol
g Tsﬂﬁ}‘ﬁm’% O dze BRI WA QS0I9)
2N WS FLE a2 ol FAHE p° I
g HAZE AT VEHA AEHN)AE FP3A.
o] ZFQA] delHy tilt ZxEe wWE FLF WFo]
7] o 7 ZolA 40 =2 WHIAA JIHA FHA
¢}, DIBL, Subthreshold slope, off-state current (L)
2 ZAET olEl ¥ 400AM KB uist Zol, x
7 1= A 40 =2 F7hstEA, EEALS F -0.065
VelA 062 VX Z7ls9.om, DIBLE 15° ol st
A FASA Frtete AgLRded ot EWIML
ol9] BEE TRyt wolx7] mjEolth 207 o] Fej A
DIBLo] Z718l= AL &2 99 3y HE SH ol
A BRI AUAHeR x St wE WobAy] of
Folth, 29 594 subthrheshold slope® off-state
currentell Wd] Bo]F 3 glt}. subthreshold slope(SS)



20006 ABEFILELE EFFEELEMWMAE

WXHE F 238 F1IH 2000/6

08— . : , T T T — 25
As, 1E14, 35V, fit=7, rdauon=180 amaph
, B, 3E13, 40keV, 1ilt=30 amorph |
osh ! As, SE15/80keV, tit=0 amorph
é :
' {20
Soaf
| z
> N N
g 02 o
! {15 O
00}
02 L l N S T | N l P R l 10
5 0 15 2 25 30 35 4
Implantation Angle

a9 4. QSOI 249 p° 949 it 4= W& FgA
¢t7} DIBL 54.
Fig. 4. Simulated Vt and DIBL characteristics of
Quasi-SOI device versus the tilt angle of p° region
in QSOI device.
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Fig. 5. Simulated subthreshold slope (SS) and I
characteristics of QSOI device versus the tilt angle

of po region.
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Fig. 6. Simulated Ip-Vps characteristics of bulk,
QSQI, SOI devices,
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Fig. 7. Simulated ouput resistance characteristics of
QSOI device and Bulk device.
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Fig. 8. Simulated lattice temperature of QSOI device

and Bulk device
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Fig. 9. Simulated fr characteristics of QSOI device
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