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Fig.1 Schematic view of fabricated SETs (a) SEM
image of the EBL patterned structure; (b) Side-view
along A-B orientation; (¢) Side-view along C-D orien-
tation The quantum dot is formed with point-contact
to the source/drain.
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I4-V, characteristics of Device A V4 =10

W AR AR E R e T r B
FEAER RN F R & LR B 5 v E 150K R JE
AR F G IS RE i KT R/, AR % € 2% 3t
I % 2 BADL 28 O S 38 B s AT L5 IR R 3 TR
U AL A L i 2 g TR el LS #
Device A [ « {4 0. 76, B M it F AR TR
120m , G 15 LB Y 62meV o &t T4 57 A 2% ] 1
4 11meV. 1 F 12nm i F 55 GE K 53 30 A 2 DA
TEEI T 78 RIGEK V& fE /e kT Fr LS I I 5 4%
FECIRG G I ARG B . 53 Fh 5 T & #hak
% AE T 1 K, AH N PR e 3 O R 2E A 1 LRI KLY
T B T B R ) B A A B s AL I s R
AR R — 1 - R A AR Dy R SRR R
s M A A I I 22 RE P A B R R R U R
LT

E 3 & Device B A9 Hi 24 Ry il 2k, oA (a)
e [ JR U R R (Ve = 100mV) il i 75 21 1)
Lo~V Mgk Howge ] FESF- 2408 150me Vv, AH B Hi AR



%19

g

PRASH 4%

38 5 VRV AR B R A R MRS R s 71

7 C, N 1. 1aF. XthEF 0.7V F1 0. 8V Z 6] i
PG AT, AT LS 88 o 120 0. 84, & F 4%
RAF RN 7. 6nm, PEC A7 L REN 98meV . & F 4
SLEERBIME K 28meV . (H R FE R MW, h T4 K4S
P AL LB AR 2%, K B 0] S5 AL 25 5 1 i is 1 B E
B2 A D IR AT B AR B 0 2 R s
P rp ke = B A T8 M L Device AL 4k
B[] 5 K 1) Device B 5+ S RS M L2 C,
IR T A o (E15 3] T HE R IR BRI P
AN OB IR R 2 o RS RIS CRIVEZ fi 1 AR 70 B 4
SRR BARFRATT T B 0 A5 4 15 1 A fE
s R P 358 o o A A AR Ml 4 2% 2 R R L AR T B T
JRCSE B N EAR HL 2 C 2 A R0/ o HL R
TS5 HUB TR) 2 ) /N o (B ST AR B TR
1. o fE 4 = B IR H TR Y 5 A K A 2 B e
P KR L G 2 AT DA R 2 A A g
TUEk B RE 10 28R S A B A G A
Yfi 2% 2 o (HIE V] LA B — 28t 5 .

Room temperature

12 Ha)

Drain current/nA

1 1 1 1 1 1 1 1 1 1
0 03 06 09 12 15 18
Gate voltage/V

25 150
L(®)  Room temperature i

Drain current/nA
Drain current/nA

1 1 1 1 1 1 1 1 1 ] 0
0 01 02 03 04 05
Drain voltage/V

K3 ZiRT Device BRH-REM ML (a) I4-V, 4§
PEMIZE , Ve =100mV;(b) Ta- Vo Rkl 2 AR W S
F U L T R

Fig.3 I-V characteristics of Device B measured at
RT (a) I4-V, curve, V4 =100mV;(b) [4-V, curve,
the NDC are obtained at different gate voltages
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Transport Characteristics of Si-Based Single-Electron Transistors
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Abstract: To enhance the coupling strength between the gate and the quantum dot (QD) confined in the transport channel

and improve the gain modulation factor,we develop a novel type of Si single-electron transistor (SET) . Clear coulomb block-

ade oscillations and negative differential conductance (NDC) are observed at room temperature (RT) . Based on the model of

quantized energy levels of QDs,we analyze the transport mechanism of the fabricated devices,especially the effect of strong

gate-dot coupling on the transport characteristics. The results demonstrate that 7. 6nm QDs and a large gain modulation fac-

tor of 0. 84 by controlling the thermal oxidation are achieved.
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