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Impact of Ion Implantation Condition on
the Characteristics of Double-Diffusion
Drain MOSFETs

Student : Chi-Cheng Sheng Advisor : Bing-Yue Tsui

Degree Program of Electrical Engineering Computer Science

National Chiao Tung University

ABSTRACT

With the progress of integrated circuit technology and the trend of
system-on-a-chip (SOC), integrating high power devices with low power
circuit is an important in the marketing of electronic application. The
Double-Diffusion Drain MOS (DDDMOS) is the first device structure
proposed to sustain high drain voltage. Although several advanced high
voltage devices were developed in the past 20 years, DDDMOS is still the
first choice for devices operating at voltage lower than 20 V due to its
simple process.

In this thesis, we focus on the impact of ion implantation condition on
the performance of DDDMOS. Using TCAD simulation tools, it is

observed that with the increase of implantation energy, the breakdown
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voltage increases and the snapback issue is relaxed. However, the driving
capability will be degraded due to the formation of non-converted p-type
region on the drain surface. If the implant dosage is increased, the
quais-saturation phenomenon at high gate voltage, the driving capability,
and the turn-off leakage are all improved, but the breakdown voltage would
be degraded. These results imply that high dose and high energy might be
the better choice.

On the basis of TCAD simulation, the implantation energy was raised
to 240 KeV and the implantation dose was raised to 1.4x10"”cm™. A 70%
increase of saturation current and 75% reduction of turn-off current were
obtained. Slightly decrease of breakdown voltage was observed due to the
high dose. But the breakdown,voltage 1sstill higher than 18V. It is expected
that with higher energy and higher dose device performance can be

improved furthermore.
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Wafer No.

E(';'(f\?)y D(z;a ° #M | #2 | #3 | #4 | #5 | #6

120 1.4x10" vV

150 1.4x10" ',

180 1.0x10" \Y;

180 1.4x10" Y,

240 1.0x10" Y,

240 1.4x10" vV
Vt (V) 1.1595 11245 1.1218 1.1341 1.1365 1.1541
Idsat (mA) 10.710 11.223 10.691 11.291 10.235 11.714
Bvdd Ve \lf,g:’louA 16.93 16.02 18.87 17.32 19.99 18.24
loff |PA@ :’,:Z:f\','sv 5296 | 17.61 | 85.01 | 2258 | 8239 | 26.58
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