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Development of High-Performance MOSFETs with Dopant-Segregated Schottky Junctions
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The performance of metal-oxide-semiconductor field-effect transistors (MOSFETSs) with dopant-segregated Schottky (DSS) junctions was
compared to that of conventional MOSFETs. The DSS technique makes it possible to form shallower junctions with much lower resistance
than the conventional source/drain structures.  Additionally, it does not degrade the channel mobility.

Toshiba has demonstrated complementary metal-oxide semiconductor (CMOS) ring oscillation with sub-100 nm-channel DSS
source/drain MOSFETSs for the first time in the world. A DSS n-type MOSFET with a 50 nm channel length shows a drive current 25 %
greater than that of a conventional n-type MOSFET. The drive current of DSS transistors corresponds to that of the next generation of con-

ventional transistors.
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DSS MOSFET and conventional MOSFET
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Mechanism of ¢b modulation in DSS junctions
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Channel electron and hole mobility in DSS transistors
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Cross-sectional TEM image of DSS MOSFET
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CMOS ring oscillation characteristics with DSS MOSFETs

4 HERBINS VIRY EDYFELER

RIZ, HERAI NS5 VA5 EDSS S VRSO I
RL7ze SSTORBIE, 3 XTnE}F ¥RV TINA RO
W57z,

F ANV ES0nm D DSS 5 ¥ VALY OEG - EEKEE
B8 IR T . SNETLE BIFRIT Y YA FREIRS
NTWb, 50nmFBEDF ¥ ANV EICRLE, FERITOK
BAIRR, BWETF v AV RELZED Y ay b F— TV
VA OM PP I N, KRBT T RAFTITH LT
Ay BRI TELLEWFL TV 5,

ZFZT, DSSEGEY—A LA VIZHA L7232 i~
%7290, DSSEF7 Y VRAFERERIINT ¥ VA Y OERE)E T —
R 2 B L7 (B9) o MEEOSEMHIZHE W THE
BATND, RS VAT DF 7y b AR —H
JEAIE, DSS T ¥ Y AY DRUBEERLFCIZLTH S, ML

35




1072 —
107
107
107°
107
107
107

RUAVERE @ 1v

RLA>EE @ 0.01V

R V&R (Alum)

10° |-
1070

1071 | | |
0 0.5 1.0

' —NEIE (V)

H8. F+RIVRB0 nm®DDSS hSVIRTDYFMNE — BifFie ALy
FrTREI LN TV 2,
Characteristics of DSS MOSFET with 50 nm channel length
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