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App■ ication oF IPOS technique to MOS IC

Kazuo Itnai arrd Yutaka,Yoritute

Electrlcal Comrmrnication LaboratorJ-es, Nippon Tel. & Tel.. Public Corrp'

Midoricho, Musashino-shir Tolryol Japan

IPOS ( Insulation by oxidized Porous SilLcon ) technique tras been J-nvestigated

anodized

film can
For iso■ ation in MOS ICs. By IPOS tecturique|)tt trrr.h sLlJ.con ig

J-n hydroflouric acid to make porous sLlicon and oxLdizedt thick SlOa

be obtaLned in short oxidatLon time because the oxidation rate of ttre porous

silicon is verY fast. Besides the IPOS teChnique haS Other advantages such

that the thick StO2 film ls recessed in Si surface and doesntt make a stepo

We developed the fpOS tectrnlque for MOS IC in wtrich leakage crrrrent of reverse

biased pn Jrrnction mrst be extremely sma1l. Ttre availabilJ-tY of the IPOS

technLque for MOS procese was conflrmed by the application to 1 kblt MoS RAI"I.

To form the oxidlzed porous silicon selectivelys S13N4/S1O2 structure is used

as a mask for anodic reactlon and oxidation.

F.igure I shows the reverse I-V ctraractertstic of pn Junction usin8 the different

IIF acid concentration in anodic react:lon' The 1eakagc current in the case of

]i'.,."/o Iff acid was found to be extremely smaller than that in the caEe of usually

used 50 ,/, lg acid. To investLgate the defects wtrich cause the leakage currentt

sample r,fafers were etctred in Wright etchant as sholdTr in tr'igure 2'

Ttre stacking fault density ls far less in ttre case of 35 / or less than in the

case of 50 y'o. Figure 3 shows tlre densLty of pororrs silicon vs. the IIF acLd

concentration in anodic reactlon. Ttre value of density, L.o g/cm3 at 35 /" w

J-s Jubt the value that the oxidLzed porous silicon fill-s the wolume ttrat the

porous sLlicon Lrave before I't is oxldized. If the HF concentration above

35 /" * used, the expansLon of the oxidized pororrs sLlicon causes ttre lattice

etrain. 1i'J-gure 4 strows the SEII crons sectional. view of the IPOS str't.cture.

The Step height iS aS Sma■■ as O。 ■
μ
m.

A ■ kbit dynamic MOS RAM was Fabricated using the 工POS

shows a photOgraph oF whO■O chip.   Pattem ru■ e oF 2ノμm

in this RAM.

The reduced ■Oa■age c― ont has made dynamic operation

Width ( 3.5ノ供m )oF i30■ at■ on is app■ icab■e For the high

technique.  Figure 5

minimum width iS used

possib■ e and the sma■ ■

density RAM.
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ReverSe vo■ tago(V)

Fig.■ Reverse =‐V CharacteristiC

ro 20 30 &o 50

HFconcentratl-on (il)

Fig.3 DensLtY of Porous gill'oon
vs. HF ooncentratLon

Fig。 2 Si■iCOn waFer aFter 6o sec

etching in Wright etChant

(a)50 °/・ HF (b)35 °
/・

IIF

(c)25°/・ HF

si3Nb/sioz Oxidized porous silicon
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