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A Study on New LDD Structure for Improvements of Hot Carrier Reliability
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Abstract

The hot carrier degradation in a metal oxide semiconductor device has been one of the most serious
concerns for MOS-ULSI In this paper, three types of LDD(lightly doped drain) structure for suppression
of hot carrier degradation, such as decreasing of performance due to spacer-induced degradation and
increase of series resistance will be investigated. in this study, LDD-nMOSFETSs used had three different
drain structure, (1) conventional surface type LDD(SL), (2) Buried type LDD(BL), (3) Surface
implantation type LDD(SI). As experimental results, the surface implantation type LDD structure showed
that improved hot carrier lifetime to comparison with conventional surface and buried type LDD

structures.

Key Words : Surface type LDD(SL), Buried type LDD(BL), Surface implantation type LDDI(SI), Hotcarrier
reliability, Spacer induced degradation, Hot carrier lifetime
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Table 1. Conditions of ion implantation with

LDD structure.

Sou Dose
LDD Structure 5. | Energy
rce | (#/cm°)

Surface LDD (SL) Pai |2.0x10"] 40 KeV
Buried LDD (BL-1) Pa; {2.0x10"] 100KeV
Buried LDD (BL-2) Pai [2.3%x10"*] 120KeV

Surface Implant LDD (SI-1) | Asss|1.0% 10| 40 KeV

Surface Implant LDD (SI-2) | As7s|3.0x 10" 40 KeV

Surface Implant LDD (SI-3) | As5|5.0x10'%] 40 KeV
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Fig. 1. Comparison of drain saturation current
and junction breakdown voltage with

LDD structure.
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Fig. 2. Substrate current as a function of

power supply voltage.
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Fig. 3. IDL lifetime as a function of

substrate current.
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Fig. 4. IDL lifetime as a function of

power supply voltage.
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