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ABSTRACT

Current-voltage characteristics of source-overlapped gate tunnel field-effect transistor (SOG-TFET) with
different channel doping concentration are proposed. Due to the gaussian doping in which the channel region
near the source is highly doped and that far from the source is lightly doped, the ambipolar current was
reduced, compared with the uniformly—doped SOG-TFET. On-current is almost similar in P-P-N and P-I-N
structure but subthreshold swing (59 of P-P-N TFET enhanced 5 times higher than those of P-I-N TFET.
off-current and ambiploar current of the proposed SOG-TFET decrease 10 times and 100 times than those of
the uniformly-doped SOG-TFET.

7I1¥=
Hd EdAzE, gl B, 2AE HYY, B9 E, S99 AR

.M 2 Zhol= #Rle AT
TFET(Tunnel Field-Effect Transistor)oll thgh Il. TFET 7= 4! A|Z0|M 2&

AT olv] FEHAY o8k rler]sh At ol
A MOSFETEY © &2 Ao FEHAT].

1@ 42 Fdoz v =
3}A 9 TFETE MOSFETRUT T5H {71 Sos +%1(a) ° W TFET

2 = o xlo)} = 2 B3 \Byg=
dom AgsE Be ofse 9y Wy L olbdE JFRARE =¥l mE Bid 2XS
S48 @ Ao AL sry SAolE £

of BIEERE S Sst Al 2ol Uig AT
7b &3] o] Fo] A Utk AO|EE &2 FY
o=z oW AR EE HAEIY EWAZEHI}
EZQ oz AgsHEd 9 T2 A4S =2
E Hag o Byl SHIF Rt 2] o
ol vetves zddos de ago] #dy
A2 B =&dAE Ad 999 =3 =
2 BxE 2H JFZE AAANIE WHE
[e)
=

& 2 nm ‘I'l:‘ﬂ](Toxide)i A 'g_t:" %E} i—é(Lsoura’)/
EHA L) DG Aol 72 50 nm=E ARE-
st AelZe] FA(Twy)E 10 nmZ 2339
-9-]11/ iHLé‘q Z‘Elo](Lchmmel)"E T\%iHLé —§-:ﬂ]'7]' :Fd—%
HA @52 50 nmz AAATH. LAl
Planner TFET9] 7% P-I-N E3o] dukx o]z
o, A FxoME I1H1(b)Y 2ol P-PN =
S AHESATH ol AEY PEHL THAIRE

Aven. Ad YU EAGUNT TE cye gesmon sod a9 999 =3

(su})threshold swing; SS), "—TLo‘Xd-rr, AT, o wrn s coeld oA oo w3y wn

wakd  AFe WMIE #AFsPoen EY e o e o

Planner TFETS] S Bl dto] A= E 9 Ayt HEE AASHEY. B FxE
mEE e e *  Silvaco®] ATLAS[4]1E AMg3ste] AlEHolAd H

- 527 —



SIERHEASHS| 2017 EAEE SIS

ot Bldy #¥d =498 BBT.nonlocal, ©]% %) A

= ovt 2dE ARgsIET AZATS  consrh,
auger Bd-& X839, FE S 1y

bgn Ed-& AT
O
% Lg@gmggg L_dﬂx_m.

Tooar
Source Channel Drai
P+ Type P Type N+ Ty
(a)

a9 1 (a) &2 ¥ TFET %
(b) At F29] A A wF FE
. Al=zio|d Zxut

T T T T T T T T T
q | ——P-I-N Uniform Doping 3
1E-5 4 —= — P-P-N Uniform Doping 3
1 —aA—P-P-N Gaussian Doping 1
—~ 1E-84 1
€ F 1
> E E
31E-111 1
(/J 1 1
Q i ]
1E-14 4 1

1E-17 T T T T T

-0.8 -0.4 0.0 04 0.8

Ves (V)
a9 2. AEE THeAIRE =9 g xok A%
£9e @ P2 AF AY 543

I382E PI-N =3 F=x9} P-P-N F+x2o ¢4
=3 g AN =3 dEdAY AF A &
AIAE l w3k Aolth JHAY =32 Ad
oélocl

el %;lf;}%i 1x1012 om® 4R A EE DA A
o FEAFE 313x10° A/m, IFEAFE
1.2x10" A/mZ BT FdsA #FFHA SS
£t P-P-N T%°|4 4 mV/dec, P-I-N F=0l|A
22 mV/decZ uYEelgon ek dFE
P-P-N 44 =3 F=ol|4 1.2x10° mA/m, A

g 7F9AS 23 FxolA 29x10" mA/mE
S b

M

f
i
2

>~

@ Planner TFET

| 7FAIE BEE ZH= P-Type

S st Fx A4S AASHEA o
Hzxst AN FxY TFEARF 9
Heks FAIIHTE A F=
1.08x10° A/m7} A 7+A3h
A/, AGHAFE
4 mV/dec®E =

g &
Mo 2
A

=

Ju o of
!
o

™o

Hu

to

M
1)

1o 24 o 10 N
L ogt

3x10”
A/ mE JERRTE SSE
o] #AHUG.

=y
x |o

o_EL
—H
offt
)
5
r

2x1

rlo
l:ql

I
ot

=

[1]C. Y. choi, B. G. Park, "Tunneling field-effect
transistors (TFETs) with subthreshold swing (SS)
less then 60 mV/dec," IEEE Electron Device
Letters, Vol.28, pp.743-745, July 2007.

[2]o1F3t, AHE, AAAE, F&A, g gdoR
LHHA AClE Zo] Wzl WE HE E;MA
=¥ BEy ARl o a7 FIFAREA
&3] 2016\ A&, pp.0611-0613, October
2016.

[3IN. D. Chien, C. H. Shih, "Short-channel effect
and device design of extremely scaled tunnel
field-effect transistors," Microelectronics Reliability,
Vol.55, pp.31-37, January 2015.

[4]ATLAS Users Manual, Silvaco Int.,
Clara, CA, 2014.

Santa

— 528 —





