FOBHE 1M EE I B XK ¥ % #®ARKHER Vol.9 No.1
2008 %E 2 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY ( NATURAL SCIENCE EDITION) Feb. 2008

— BRI BB TF - MOS RS RAMEMESRE

= F, B #, £ %, & W
(ZETRAY WEK, KT B 710051)

i EATREETFRAEFNI-VEERMMOS RAFNE R B A TES  BRET 1 AMEETF
mEEfMOS BUEERGORMESR, HHEFHILCELXFRTRE, FREAZAT 4
Fmpei, IR ERTFEEEN MOS ZHRERHWRE 55 CMOS & FE LI F o
BEHE THEHERIATED wHEMREML, ARBNBAS BN, SPICE BIET %
BRIt EH K,

KB  E b T A MOS R AR KAE ;4 in i ;SPICE

MESHES: TN389  THRARIRES:A  TE4S:1009 —3516(2008)01 —0078 - 04

B T e T P B AL R R S S T R b R B/ . ISR — 2B /N B RE TR IF
R 295 REEBE, & A 1M A0 B B 0 B () R T A5 78 3E % TRA6E , A s 26 A J 4 1)
BETE T B h#E (R 3T REAF I 4l 2 Fh B 7 Pk V% 19 8 3 7 {4 ( Single — Electron Transistors,SET) . SET #fik
ARGET —RAIGTHE B EE GBS R B B4R, X @A T/ | AL BT,
B B ARG RE R B 0 Fr 6 B SET [Rlet X BA B R A MR35 5 2, TTE 4L/ MOS Rk %
HEA KRR BE (EH PR B S %S W EERFMNEAME. Bk, SET 1 MOS /R4 i B2 —7
DR R RS, BIREASMOTERED ),

MOS ;B i Bt i — M EEBITRE MOS AR, 2T MOS SARARK R BAE, B B3I T SET -
MOS [ ABERFH A EL BTG , BETT4R I T — R KU SET - MOS S AR A o F inasra Bt . 1R B3
[ i i B 56 45 0 CMOS B BRAR LA 540 faT 26 LA B B h#E A A 25 . F1F SPICE 45 Bt — H3E 5E
T e BB A E R

1 SET (g -V 454

SET ik JBtk BT 5 (%) 2 MEFLEURERET A FE FHRAMRA R B 1(a)— 00
% SET W&5Hn BE Kb Cofl COR 4, Ry Fl Rs NREFERME, Go Ml Co AMHRAE R, Ve, H
Ve Jo AR B I , WA B2 TR GE kAR B RS B SET WEF R (%) ko SET I — MR MIER T . &
AR R R AR (EHAR AL R AR5, R AT SPICE Xf XUM#R SET #AT(h I, iR 1 - V ARPEME 1(b) B
L IRSHAHEEN:Cs=Cp =1 aF Ry =Ry =1 MQ, G, =2 aF o B 1(b) 7 LAF th WUk SET 12
Gey =0.8 aF Vs =0.03V B, Vo, 2051280.05 V .0V | -0.1 V B2 HEZRE . 3% AR sk Ve, <0
B A AR, 2 Ve, >0 B MRS, XEERENME R BRI, A T AR
R, Vo AT A3 PR B /N, T Vo, T 25 Taaﬁimﬁéﬁu‘zﬁiﬁﬁﬁuo TR, SET Hix Fhie i R T2 88
B BT ARG

- RS AHE:2007 -06 - 13
ESTH PFE A AP FERZE W BIT  (2005F20) ; 25 FE TR A B br R A4 ¥TBY T B (2005ZK19)
fEEET: f ?‘%1( 11979 1) @zgr ué?‘F?ﬁ?ﬁA B4 NS TR A S RN A, A e B S5 S AR T
mail ; ligin_121@ 126. com
(1959 -), % EBEAERAN HE WL 4TI, i%b&%%&?ﬁi&%ﬁﬂw’aﬁﬁﬁ M TR e RS
ﬁmm\fm{‘dﬁﬂt%&ﬁ%ﬁﬁmﬁ .



%18 F FE.—HHREEET - MOS REERG K MITHE 79

Vp=0.05V V=0V Fo=-0.1V

C, R,
} < 5.0
B (8) :g
2.5
Cs. Rs 0 L -
g 0.05 0 , VO.OS 0.1
’ Vi
(a) XUk SET g A (b) I-Vietk

B 1 RUHER SET S5t B 1 - V 45 ,
Fig.1 Equivalent circuit of double — gate SET and SET I - V characteristics

2 SET -MOS [B&HEAZE]
{EBER ST REEN— | EITHE RS, SET - MOS 30 A) R AT ISt B 1E 2 (a) Fim, RER
I NMOS S % M, Y62 SET i 2028, FoMHR B0 AR , B ORI IR Vs =0

VDD

L) [
[ S )

4 8 12
t/ps

(a) SET-MOS S ig5845Hy (b)) R (c) EELERRYIMHF
: 2 SET - MOS FARSs&sta B B4 A Ar#r

Fig.2 Circuit diagram the SET — MOS inverter and its simulation analysis
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A Novel Half Adder Circuit Using Hybrid Single Electron and MOS Transistors

LI Qin, CAI Li, WANG Sen, WU Gang
(The Science Institute, Air force Engineering University, Xi’an 710051, China)

Abstract;Based on / - V characteristics of single ~ electron transistor and the idea of MOS digital circuit design,
an inverter using the single — electro and MOS transistors is proposed and some other logic gate circuits are educed.
Finally a novel half adder circuit is realized using these logic circuits. The half adder circuit, in comparison with
the pure CMOS circuit, has the advantages that the number of transistor is decreased, the structure of the circuit is
predigested, and the total static power consumption is reduced. The accuracy of the circuit is validated by SPICE.
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