Current Satusand FutureDirection
of SOI Technology

Makoto Yoshimi
System LS Research & Development Center,
Sysem LS Division, Tashiba Corp.
8, Shinsugita-cho, 1s0go-ku, Yokohama 235-8522, Jgpan
Td.: +81-45-770-3634, FAX: +81-45-770-3571
E-mail: makoto.yoshimi @toshiba.cojp

1. Introduction

After a long devdopment higtory, dlicon-on-insulator
(SOl) technology is becoming a maingream technology for
CMOS LYs Meanwhile, the miniaturization in conventiona
CMOS technology is becoming very severe year by year dueto
the repeated accderdtion of the technology roadmep. It is
evident that the pace of highk maeid devdopment is
incompatible with the required schedule. Moreover, it is undear
whether  dternative MOSFET  dructures can replace the
convertiond CMOS. In this tak, the current satus and future
direction of SOl CMOS technology are discussed.

2. Current Statusand Next Direction of SOI Technology
Current gpplications driving SOI technology are
MPUs [1] and high-performance ASICs The technology
infregtructure of SOI is becoming meture to cover everything
from SOI materidsto circuit design tools The key issuein these
goplications has been how to suppress and control the
floating-body in the circuit desgn. A number of papers
analyzing circuit operaion and propod ng countermeasures have
been published [2], providing useful guiddines to circuit
designers. Meanwhile, the device process of partidly-depleted
(PD)-SOI MOSFETs is expected to continue advancing in line
with the progress of bulk S CMOS technology. From now on,
reliability issues, which are somewhat different from those of
bulk S technology [3], will become the main issue of process
technology in these gpplications
What will be the next goplication of SOI CMOS
technology? As long as PD-SOI technology follows the basic
desgninbulk S CMOS, it will face the same scding crisis as
bulk S CMOS. Congdering that functions of LS will become
increesingly complex and system-oriented, system-on-a-chip
(SoC) gpplications are do dttractive for SOI. Applications to
DRAM [4], RF /andog circuits [5] have been found to offer
unique advantages, such as oft-eror immunity, high-Q
inductors, reduced crosstak noise. Though the floating-body
effect or low dranbreskdownvoltage can  hinder
graightforward incorporation of other deviceslike flash memory,
imagers and S0 on, mixed incorporation of these devices as
system LS is worthy of pursit. If direct trandfer of bulk S
technology together with the associated intellectual properties
(IP) ispreferred, SOl subgtrate having partidly bulk S structure
can be a redidic approach, which was demondrated as
embedded DRAMSs|6] , CCD image sensors[7] and soon.

3. Study of CMOS Scding Limit by SOI Structures

There have been many reports of efforts to extend the
scdability of MOSFET by SOI (-like) structures. Though
double-gate-structure is recommended for increasing drain
current as wel as suppressing the short channd effect, it is
unclear whether the scenario isredligtic in which it replaces the
conventiond scaing in terms of continuous performance gain as
well as economica gain. Comparison of the candidates on the
basis of these criteriais important. Moreover, it should be noted
that characterization and enginegring of nmthick slicon film
will be centrd to discusson of the scding limit of MOSFET.

4. Summary

Conddering that conventiond scalingisin a severe
Stuation, we nead to prepare another parameter for improving
LS performance It is expected that flexibility of SOI will
provide unique SoC solutions Meawhile, study of
miniaurization limit of MOSFETs will be continued by various
new device structures. Engineering of partidly bulk S subdrate
or nmrthick film SOI will play an important role in the future

study.
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