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MOSFET device dimensions have been aggressively miniaturized to achieve higher performance of silicon ULSIs.  Although
0.1 zm CMOS devices are now undergoing optimization, several difficulties are inevitable from the viewpoint of high integration.
In particular, power dissipation is one of the most serious concerns.

We are investigating a three-terminal silicon surface junction tunneling (SJT) device as a promising candidate for future
ultrasmall and ultralow-power devices. We have demonstrated negative differential conductance characteristics at room
temperature for the first time.  This success will open up a new world of functional LSIs toward 21st-century electronics.

Bl sans

CMOS #7Ofdbic X 0, ) av LSLigemEhg - &
Kefgfb 2 LT a4, Yok~ i, #— 0.1 um
DFOHEFIIELHELSNLTWE, L2505 HRHboB
mAGE, HEEEIE 0.1 pm 2BUZ2WUCHIL T B2 &7
BasN T3, fRcF v 7HRBONBIRRG T, FK1E
HEDRMNCHE S B ORI L BT ER N, 3
SIS, BWHE I EHOE X KRR BEHT MOS 15
bR AE % 5.2 5,

NS ERIFRT D251, bitbiuidr L ENER IS
W T A MO 2T > Tw b, BARmIciE, #
AR THIECD £ D) &% 2 b v R ah 2 iR P &
LTfliBI ELTwBE, —2iF, ZWii)arySITHEHT
THbd, bI—2F, BFE2 L CHRIET 2 H—E T
k> % (SET: Single Electron Tunneling) %7 T#H 5%, =
TR, WROBINEEN T A AZHELLSITRT
EZHLDIZHINNT 5, SET H oW Tz L TIL
1‘,(1)0

SITH T LB IIchrFushevwd 3 7aoil]
HEFNL T B8, FHEMICHT CMOS £ 1-k 0 bk
MAbATETH B0 ST T ) o > THEILIIE % HE
LI T, DFICZDORE EHEEIC DLW TR T A & &
bi, ZOIKRIEE BT 5,

94

BT REGE

PES L 1) O AR

(a) SUTHFDHEE

v, 0

FLA &R

i V=0V

KL BE
(b) EA4s1E

E1. SIT ZTFOERESEERTHE V= A E B LA
DRSS A THEE L Twv b, BRI S L5 SR 4
X744 — Fhsd L, Atkierikht Ry, Y— Ty - A7
s TE s LIz, b ANFELENTE 2,

Perspective view of SJT device structure and its /- V characteristics
predicted by simple tunneling model
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Perspective view of SJT device structure in present study
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SEM picture of SJT device in present study
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Negative differential conductance characteristics at room tempera-
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