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C-MOS IC Using Burled SiO, Layer Formed. by lon ftnplantation
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MOS devlces slmilar" to SOS structure were fabrlcated utlllzing a buried SlO,

layer formed by oxygen ion lmplantation lnto slIlcon for the purpose of devlce 1so-

l-ation ( tnis technology w111 be referred to as SIMOX, the abbreviatlon of Separa-

tlon by Stlanted Oxzgen) .

A transition 1ayer, whlch 1s the slllcon reglon above the buried SiO2 layer,
iq nanrrinoA {-n grow epltaxlal s111con layer. Based on conslderation of the tran-vs vv I

sltion layer and the values from the table1), girr"r, by B.J.Smlth, oxygen lons were

lnplanted lnto s1l1con substrate under condltlons of an lmplantatlon energy of 150

KeV and a dose' of 1.2x 1018 ions/cm?. Electron diffractlon pattern of the transl-
tion layer showed the fine Klkuchl lj.nes 1n the dlffractlon pattern after anneallng

at 1150 oC for 2 hours.

Tnfnnrarl qrrrrrrqr=- opectra of implanted SiOrla}er showed the well known absorptiop peaks

for thermally grown SlO, after annealLng above 900 oC for t hour. The other proper-
ties of inplanted SlO, layers had become equlvalent to that of the thernally grown

ones by .post-lmolantatlon anneallng.

F1eld effect mobilltles of holes and electnons 1n epltaxlally grown sllicon
were 240 ana 6t0 .2/vt for 5 V gate blas respectlvely. These val-ues are equival-ent

to those of the bulk type devlces. These are shown 1n Flg.1;
Gated p+-n Junctlon dlodes were fabrlcated in the s111con j-slands which were

completly surrounded by the burled and thermally-grown SiO, layers. A typlcal dlode
whose ratlo of r,rl/L was 40 yn/\0ym exhiblted excellent leakage-current characteris_
tics as shown ln Flg.2. The current was only 1 X 10-12 A for 10V reversed. applled
voltage at 0 V gate blas.

Flgure J shows a cross-sectlonal_ vlew of MOSFET,/SIMOX fabrlcated 1n thls work.
The thlckness of the gate oxide and the hight of the silicon lsland were /00 fi'anO

0.5lrm, respectively. The operatlonal propertles of 21-stage cMos,/srMox rlng oscl-
llator havlng 3.lgm effective chnnel length are exhlblted ln Flg. 4. The proper-
gation delay tlme and the disslpatlon power were 0.83 ns,/stage and 0.33 mW/stase

nosnaaf r'rra'l rr ?rrsDvsvervsrJe rot. 5 V operatlon of the osclllator.
This hlgh speeci i)pers.tlon can be attrlbuted to the good monocry,ttal-l-:Lne state

of the epitaxlally-grown s1lj.con layers and to the reductlon of the paraslti.c capa-
citance by.the bunled S1O, Iayer.
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1) G.Dear"nary, et a1. : fon Implantatlon, ]-gT3, North_Ho11and pub.
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One of the lnterest features of SfMOX 1s

CMOS fabrlcated in this wor"k was not observed.

gth comes to 1.8..;lt*, as shown ln Fig. !.

Reference

that the short channel effect of the
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