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A NEW FIELD ISOLATION TECHNOLOGY FOR HIGH DENSITY MOS LSI

Tadashi SHIBATA, Susumu KOHYAMA and Hisakazu IIZUKA

TOSHIBA Reseanch and Development Center'

Tokyo Shibau:ra Electnic Co., Ltd. Kawasaki, ,JAPAN

A rrniaue field isolation technology has been developed for- n-channel MOS LSIrs

which has sevenal advantages overl the conventional coplanan (also known as LOCOS)

technology.

The essence of the new technology is schematically shown in Fig.1. The field

oxide of about 7000 A thickness is finstly grown on a P-type silicon wafen. Then

field boron implantation is perfo:rmed thnough the field oxide with accenelation

enet?gy of 300 keV. The photo:resist masks prevent t::ansiston negions fnom being

inplanted. The reverse etching technique using HF gas, known as DnyOx pnocessr(1)

is intnoduced to remove the oxide night beneath the photoresist, which defines the

field oxide, self-aleigned to the bonon irnplanted negion. Thereafter the con-

ventional silicon gate technology follows.

Test tnansistons, ning oscillato::s and LSIrs were fabricated by both techno-

Iogies, the new technology and the coplanan technology, using the same set of masks.

The device charactenistics are companed as follows.

Fi,g.2 shows the current voltage chanacte::istics of the transisto:r, whene W/L

=4u/50u on the mask. The tnansistor transconductance: g,or is nea:rly doubled by

the new technology. The propagation delay times of the ring oscillator ane shown

in Fig.3. About 40% neduction in delay time is achived. The aspect natio of the

l-oad tnansiston is W/L=4ul4u on the mask. Smallen gp and larger delay time in the

coplanan technology ane caused by the shr:inkage of tnansistor negion due to bir:dr s

beak fonmation. (2) It is concluded that the new technology can achive highen

packing density unden the same photolithognaphy l-imitaion, because of the precise

opening of the tnansiston negion.

The bonon dose dependence of field invension voltage is shown in Fig.4.

In onden to venify the feasibifity of the new technology a 16-bit micno-
(3)

p"o.."soil'tn. Anithnetic Contnol Unit of TOSBAC 40L (Fig.5.), was fabnicated.

The typical cycle time of 270 ns is obtained by the new technology, while that of

the coplanan sample is 300 ns. The companable device yield is also achived.

The authons wish to thank Intennational Plasma Conponation fon etching

the samples.
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Fig.1. Fabrication Pnocess of the
new technologY.
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Fig.a. Boron dose dependence of field
invension voltage.

Eig.2. I-V charactenistics; the coplana::
technology(left), the new technology
(right) . W/L= 4 u/50u in the mask.
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Fig.3. Pnopagation del-aY times
of 25 stage E/D ning oscil-
lator.
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TOSBAC 40L.
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