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B6-3 CONIINUOUSLY VARfABIE TIIRESH0ID VOLTAGE DEI/"rCES
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A neu TvOS device, of which threshold voltage ls eontinuously var;rlng a horizonteL direetion

under the gate electrode, has been proposed and deveLoped. Tt is eal-led the eontinuously

veriabl-e tlrreshoLd voltage devj.ce (CWO1. This pap€r 1111 descrlbe the princlples and the

structures of the C\/ID ard lts appl,lcatlons such as MOS-FtsTs rlth rernote-cutoff characterlstjcs,

voltage varlabLe MOS-type varactors, high speed self-scanning devices, high speed cloekless A/D

converters and thelr experlnrental results to sorne extent.

Slnce the threshold voltage of l4oS-FET depends on the amount of charges ln the insulators

or substrates under the gate electrode, two diffenent nethods have been proposed and

denonstrated ln order to reallze the CWDs. They are to use the foll-ow"lngs;

1) the contlnuous chenge of the threshold voltage responsible for the locatlonal deperdence

of the flxed interface eharges lnjected lnto the double-lnsulator gate structqre as well

as !T'rogt)'2) etxt MAos3)'4) r"rory devlces. ( TnJectlon type cWDr TTrtJ-cvTD )

2) the contlnuous change of the threshol"d voltage responsibl-e for the l-ocatlonal depend.enae

of the flxed bulk inpurity charges implanted lnto the thin surfece layer of the substrate

by we of a new technoLogr naned the Iateral Trnpurity Flcropnoflllne (ffU) by fon

Trnplantatlon. ( Lateral Impurity }ltcroprofil-lng type Clt'tD: LIy-CVID )

Ftg. 1 e) and b) show the eross sEctional views of thc INJ-CVD ard LIM-CVID. Fig. 1 c) shows

the shape of the lrrduced channel under the gate eLectrode of the CWD, of whlch threshold voltase

verles llnearly along the dircctlon perpendl-cul-ar to the sourcs erd draln dlrection.
Flg. 2 shons how the threshoLd voLtages chenge under the gato electrode for both the INJ- and

Lff-ClnD. The baslc electrical characterlstics neasured on a IIIJ-CWD is shown in Fig. l.
Thcse axperlnenteL results irdicate thet the threshold voltage between 21 ard Zg in Fig. t c)

\terlos fron 3.0 tn I9,5 volts. As e result, the lnduccd chsnnel exterds frorn 21 torrards 24

deperdlng on the applted gate voltage.

Replaelng a source electrode by e nuruber of divtded smaLl- sourc€ electrodes as shown in F1g.

4, one esn use the CWD as the new slrltchi-ng devlce. Fig. 5 shows a high speed cl.ockLess J blts
A/D converter by use of CWD concept.
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18 The dev■ ce structure oF the CVTD
a)A crossectiona■  vioW oF the
IN」―CVTD
b)A crossectiona■  vieW OF the
LIM― CVrD
c)A SurFace channe■  shape of
the CVTD

b)

Fig。  98 A Fundanenta■ characteristics
of INJ‐ CVTD
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a)

Fig. 2: ThE locetlonal deperdence of threshold
voltages ard surfaoe irnpr:rity denslty 1n
fNJ-CV1D ard L]}I-CWD
a) tl.l.l-ctrm
b) rll,l-cvlD
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a)

Flg. 4: A seLf scannlng devlce
by use of the PnlnclPle
of CI/ID
a) ThE devl-ce strrrcttre
b) Ln equivalent clrcult

nrodel of self
scannlng devlce
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b)A photograph oF the
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