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Abstract

Recently, polycrystalline-silicon thin-film transistors (poly-Si TFTs)
manufactured on glass or plastic are widely used in different fields such
as active matrix liquid crystal displays (AM-LCDs), solar cells, and
three-dimensional (3-D) integrated circuits because of its high mobility
and driving current. The technology is a promising candidate to achieve
building a fully integrated flat-panel-display system on-panel (SOP) as a
controller and memory. However, the speed and driving current of the
devices must be increased in order to achieve a higher quality display in
the future. The double-gate TFT (DGTFT) structure provides an approach
to enhance the driving current of poly-Si TFT. However, the process of
the DGTFT is more complicated than that of the conventional TFT.
Furthermore, the larger electric field of the DGTFT can increase the
undesired effects.

In this project, we propose a high performance double channel
polycrystalline-silicon (poly-Si) thin film transistor (DCTFT). The double
channels of the DCTFT can increase the on current to enhance the driving
capability. The DCTFT combines both the raised source and drain (RSD)
and offset structure that can decrease the drain electric field to suppress
the undesired effects. Our simulate results show that the on current of the
DCTFT is higher than the conventional structure and the drain electric

field of the DCTFT is lower than the conventional structure.

Index terms: Thin-film transistors (TFTs) ~ Double channel(DC) ~ Raised
source and drain(RSD)
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2-2.6 E/ & %7 & W (DGTFT, Double Gate Thin Film Transistor)

@i POly-Sl TFT & & ﬁr,ﬁr% At /% if@;% F }"1'#\ 2 ﬁig }i'f‘?ﬂ,
BB R Flpt o St AR TS o FlAaFE N ER R

Iﬂmﬁ

AT S WACR 2.5 977 o U Bipant T A Rk K e AT o B

fp BB TR R BT IRA P iR T > R frs 3 AT kAR

=

Fegie  REAEAL VEADRT M AR AL R
Mo TR TR R T P Bk A B A AR T SR

R X IR o

R2.5 R IRER HH

2-2.7 ECTFT (Elevated-Channel Thin Film Transistor)
PRI ERBREYT OSSR HFNHE RN R

RSD(Raised Source Drain). % # i * ** M B F T HAE? > AP 7
# v = ECTFT(Elevated Channel Thin Film Transistor)[2-7] = F]* B
% ECTFT 4~ ﬁﬁﬁﬁﬁ AR o do@] 2.6 AT o b B BT W

o AR e

S

Heg B R X I A SR R L
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B it ded NRRIRZ AT W T Rk

THOREETITE BADEMBESHEAIRL T » A FEMF S T
:xd 7 oon/off &R E B g ALl 0 » fe xR L kink effect o R @
i B ik * g Aot F 458 B (Chemical Mechanical
Polishing * CMP) » yt #F » 2L 2 44 (self-alignment)2_ 3k 3+ > B2

B T FR A

}iﬁ

TR e -

GATE

SOURCE DRAIN

B12.6 R #&ECTFT

2-2.8 B ig BT &4 (DCTFT, Double Channel TFT)

B R RS A A S B A kT AT
F e AR A 2 HHIE £ (¥ (misalignment) sk £ o @ BB L PR 5
TR ERER R TRt a0 E R R
-7 ¢ #8 (Double Channel Thin Film Transistor » DCTFT)[2-8] » #* %
’}#fé FID £ ECTFT i i F 9w & fY %’]‘#'ﬁirﬂ 2.7 #7110 P 5

HAI* 0 2 A7 T 0 FID 22 ECTFT enf & § vcen®s M e T 3
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BT 4o d N iR AT T

BRI 2R Es o T kB BRI B HP S ot d BM TN
Lo D BT T Y E RS © 7 F Y Bl T aElfe
Fojiee fe gt Tﬁ_m Spacer % & ¥_12 Nitride # 3 ## % & &> @ Nitride
g2 Silicon F1G & p AL FH A A b A F2L B L F R
J&4 0 € i ¥ Nitride & Silicon sh#& & o 2 A2 24> E 7 it

s

TAGFERF - FOFRT 0 gRE TS EERETR

o
g
=g

43§52 )

€nt
=
é\
=
-
A
i
—l
e
/\‘_
>
S
)
ﬁ?
-
-

(threshold voltage > VO #7% k@ g = FF § ~ 5 FHAR% ¢

{ 4o BE¥F o

R12.7 B AT S

2-29 MY EMBELEETT LA

F 5 B riend B G E T K 4cB) 2.7 ¢77 0 Nitride #2
Silicon z_ ¥ Jis # 9% M fofh 7 B 7 fo ik Bho $p0 A g 0
&7 RSD 2 offset S Hen#7:% B § & 40 3f 97 & W 4cH) 2.8 #1

o d AR A AR (3 f ke KT B g R e
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B A ded SRR RZ AT %ilﬁ EE S

BT AT i i R & #F1H¢ Spacer & * Silicon &Lz +42
PP E G DR ET LML RFRY A @ 1% RSD
%’f#?”}é AR T SN S U, o S %Tﬁg”ﬁ offset % » ¢
TH AL F TR Fa T UG i d AR 2 kink Aol eng
AP RUEREARFFLR A E PR R o ATV
T ST AENE AR T3 F 4 DIRA T P

AL i e B AT AL i A

Offset &

F2.8 #77% H MR B i R & W (DCTFT) 7 2. M)

2-3 #73% DCTFT #l 4 % 2
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B A SRR B R R W
B 2.9 5 4738 DCTFT ehbd st A2 4 F > ihlm chil Az Bpde™

1~ — B 4a3v i g 247 (Silicon wafers) i 5 #F 2 % engh 33 45 o
AL 0 A d EEHSY 2L ER S lum 0 oxide 1FE
buffer oxide layer °

2~ - KBRS 1000 A A 3552 poly-siv I F_& 0 A ® (active
region) o

3+ A AR 5 S00A hoxide r £Tfh— & &R 5 1000A i sesh
(phosphorus)poly-si > # k& % le*’(cm™) o

4~ BB S SO00A roxider £ g~ & & & 5 1000A 0 Nitride -

5+ FkE T AR RS 0 A 52N %] kA 4 %] nitride 1000 A
oxide 500 A ~ poly-si 1000 A -

6~ @#*IBRNAY BT EAR L 2000A “poly-si e

T~ MBEERE S 1000 A & oxide » £ 12§z 5% 4 %] 4 %] oxide 1000 A -
i 17 P4k 3 F E ~ oxide °

8~ R &5 iz 4 %4 % nitride 1000 A ~ poly-si 1000 A -

9~ A - K B AR5 1000A 3% 3284 (phosphorus)poly-si » # k& 3
5e *(cm™) » ¥ 4| * 554 %] poly-si 3000A 2 = poly si-spacer -

10 ~ T4 & 3% 2 poly-si 1000A > At R ER S 5eP(em?) e

Brigp 2 5 & 35keV T iTdS fife 0 £ MR ERE & 600CT
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% EESTENEE AR tR 2 A0 %ilﬁ EEE B i}

e 1L 33 Ohrs o

11~ mHERS 3000A = oxide # % Passivation » 2815 & i A
kT & LRI

(a) # % =+ £ oxide » 7 #f #2352 poly-si & % & 1 1 B F

(b) & R i oxide ~ 3% fe#+(phosphorus) 7 poly-si ~ oxide - nitride

(c) ¥ T AHRMIE» & @ * i74 %] & 5 4 %] nitride ~ oxide ~ poly-si

(d) 1 * &35 4% R4 poly-si
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(e) A% oxide > £ 14 §z48 %] ik B 4 %] oxide - nitride ~ poly-si

(f) 4 % femienpoly-si » I I * 5248 %] poly-si 35 = poly si-spacer

implantation

anneal

| +

o=

L

(g) A ABfepoly-si> THRILEF IS HHE IV

Th

v

] metal

(h) #T#% oxide i Passivation » ¥ i £ T & & &

:%E

F12.9 #7:DCTFTZ B &8 = #
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Fz2% AMFENABELEERT HWHELS T

3-1 w3
A i -2 ISE-TCAD(Integrated System Engineering)* & i %8 [3-1]
j\;/:r%ﬁ' EH‘?’E@_%@@E" B{Q ;uiﬁfiﬁLp%,b, ’\;L:;‘L’l‘f;/nﬁ

so T8

6‘534

ARALLEEFEHA TP 1z 2 S A A8
PR o REA B ER D2 B L B TFT &
HoAERRAAEETN RN TH Y AR Rk

o MITEP PR LT T o

3-2 DCTFT % f#_
Drain Source

0.4 um
0.3 um
0.25um

0.15um
0.1 um

2 um |.+| 10 um |ﬂ| 2 um
02um 02 um

3.1 DCTFT2 4

B 3.1 5 DCTFT 2 %48 > 2% 1 12 ISE-TACD Hot i 4 $ 00 &
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Fg 7:’{;; ;IL:"'T /k/}%’*ﬁlﬁ'r;}\‘ %‘ELE/E" H?—‘ EB %ﬁ

Heh- & @ fdik- - ~# B3t > 4 % 5 Top channel £ Bottom
channel %44 ~ Rl T AR ~ Spacer B AR X9 (T R HEATERE

E,;(Optlmum) E‘f’j_’i‘ﬁh sy 1 }S L j:ft 47 z_ “‘J- —f#ﬁj%iﬁ;}é;‘t]‘i o

3-3 Top channel £ Bottom channel 2 # 33

0 LR R A 47t DCTFT » Vi st S s 5 Fad i
(Top channel)£? ™ if g (Bottom channel) k — 42342 o Bl 3.2 5 /4483
41 er1 Elevated-Channel 2 ﬁ:k‘i’ Top channel % ﬁ:ﬂfr Bottom channel % f#
2o e JER Y AT L R = B B YR A - f& Raised
Source/Drain (RSD) m‘ﬁ# » A ,%ﬁéﬁ;%& % 3 4 Source/Drain 5
B A 22 5l iE (22 RSD W ez T ) et £ @ 4R cho e A
L a3 i dpk TR FR R > & THE2ZE W Fla %
MA /T THA~EORBE T o @ Top channel f= Bottom
channel ** Elevated-Channel { 7 %t ek F|B i3t H g > 2 o
Elevated-Channel ¥ RSD S+ 3% (> § & e CMP {424 7 1% &
[3-2] - [3-3]> @ Top channel 4= Bottom channel ¥ 7 & f§ ¥ gz 5% 4 %]
ST AR B33 T R oW 33 5 ¢ Ak 1 en® 4 offset 444 Top
channel % #fr Bottom channel %42 1§ - ¥ 5 4= 'fa” ERCIET
*‘,5’5”;‘: offset # k@ 3z AR T Wb P e BT HAL G s Mo AR

MR AR T A L e 0 R A ORI FIE R L B R
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i o4 R ORIEL AT A D 5 A
WAz ¥ B o Fl4t > Top channel §= Bottom channel 3745 1% & 73
RSD # offset 4 - ¢ ** RSD ¥ offset %‘ B 3 ARt M H B

- ki ferh 5 AR e 2 T g X g enE IR e L7 TR A 4

LM S H m%ﬂiﬁ_q}a;; IRy SN s I ET 5 R
SRR - EATET e o B 34 5 r"fé AR T d ’%"’f\-"_ﬁ’%ﬁ'«?\

By W g LM AdiTaxik2 T ¥ 4~ # (Electrical Field
Distribution) » &Rl ¥ ¥ ™ {5 g I 0 fdp e i TR BT
(Ves=3.5V, Vps=7V) > % i @ 33 B4 e g(hot spot) 2t LW RE o @ A
3 eniTst DCTFT S #84R 5 2 P& > 4 7 A Py &
KT H gt MR 0 4 £ P T RSD # offset B §

TR N E ) LAV

DRAIN SOURCE

(a) Elevated-Channel

Source

l

Drain
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(b) Top channel

(c) Bottom channel

i#13.2 Elevated-Channel 22 Top channel{rBottom channel 2 %z 4 B

Drain Source

l

(a) Conventional offset

Source

l

(b) Top channel

(c) Bottom channel

3.3 Conventional offset¥? Top channel{rBottom channel 2. %z 1 ]
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Abs(ElecincField)

. 3.0E+05

24E405
13E+05
l 12E405

I 6.0E+04
0.0E+00

2 2.5

Abs(ElecincFeld)
. 3A0E+05

24E-05

18E+05
l 126405
I B.0E+04

0.0E+00

% 2.5

Abs(EleclncFeld)
. 30E+05

24E05
185405
- I 198405

I 6.0E+04

0.0E+00

? 25

Abs(Electich ekd)
. 3.0E+05

24E 05
TRE |

l 1.2E405
. 6.0E+04

0.0E+00

Abs(ElecineFigld)
— . A.0E+05

2.4E405
1.8E405

- . 1.2E405
. 6.0E+04
0.0E+00

2.5
X

(c) Double-Channel

B3.4 37 NDCTFT# @ %4
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BT 4ed SRR AT BT T & A
3-4 R4 % R DCTFT B2 #F:d

DCTFT @Az 382 & * 7 &5\ 4 %] R4 Poly-Gate > # {7 /i #&
ERVHE® R REEHT L > @A) 5500 offset T o Fpt g
A gg e DCTET ,f‘:;%f?:f?&”ﬁ offset & T# » 4@ 3.3 #177 ° offset ,f‘:;if#
R R AR R R I R R
LT B o BESR offset B P A MT B BT IR Ars g1
ST NEHE A o AT Bt AP R F ik 4 § b 0 Poly-Gate B A
N T HA G A B R RBA T o A
ISE-TCAD #- % % 5t DCTFT A % 4 Poly-Gate /4 0.1um -
0.2um ~ 0.3um P » DCTFT ¢ Top channel 4= Bottom channel 8 % -k
TREEEBRTIRES RACB 3.5-3.6 0% 3.1 977 0 H§ R

E34p e o™ > ¥ LR 0§ Poly-Gate R]4¢ 0.1pum PF el 7 i B2

PLHE T BT P N BT AR T AE U A PEREA I T
AR BT RT RIFR A b DA SO kT T SRR
S BRI R T BT R R B Bk A AL B oo entE MR T T B
A B B TR o AT A P E T B R 0.2um P )

LR e MR R T AR PR TN E o Ft 0 AP AR AR
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BT 4o d N iR AT T
DCTFT E’fq} EH RN A L] R4 0.2um 0 Poly-Gate 17 5 2% i g i3
e

At Vgs=3.5V, Vps=7V

2.8E+05
. —8— Lateral electric field-Top channel
g —&— Lateral electric field-Bottom channel
=
= 2.3E+05
o)
F
RS
=
|5}
2
M 1.8E+05
<
—
QO
<
—

1.3E+05

0.1 0.2 0.3

Undercut width (£ m)
BI3.5 R4 ETRE KT T HR

At Vgs=15V, Vps=7V

7.0E-04

¢ —<&— Drain-Source Current, Ids(on)

6.0E-04

5.0E-04

Drain-Source Current (A)

4.0E-04

0.1 0.2 0.3
Undercut width ( ¢z m)

B3.6 RI&T RERTIE
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B il 4

AR iR 2

; Hg:?.. E‘BE‘ ’Eg

AT R g R

Ids(sat) Top channel-Emax | Bottom channel-Emax
B4 0.1 um 6.75E-04 A 2.67E+05 V/cm 2.48E+05 V/cm
B4 0.2 um 6.03E-04 A 1.87E+05 V/cm 1.65E+05 V/cm
B4 0.3 um 4.35E-04 A 1.43E+05 V/cm 1.40E+05 V/cm
P4 0.1~0.2 F *% by 10.67 % 29.96 % 33.47 %
B4 0.2~0.3 & *F by 27.86 % 23.53 % 15.15 %
%31 RETRETEE A

3-5 Spacer % & ¥ DCTFT X2 #3

m v I RSD SBiric 59 25" MR HE > A A0 ‘*ﬁ&:‘ £
Spacer ,T.%%LRSD SHE 0 A B P RAFH F s % Spacer TR T
ST ik & B - 0% Spacer BT A T A Fl4o 3.7 # 7 o
i B~ Spacer F & 4 5 & 0.4um ~ 0.3um £ 0.2um =T J| % ISE
Pt RELEE TIE o A 4oB] 3.8 Gk T T HBIATOT 0 F R R

P 173 Vgs=3.5V, Vps=T7V ei-in ™ » Vi ¥ g2 5§ Spacer & & &

0.4pum ~ 0.3um ¥ 02um =FRT » % % 4_ Top channel £ Bottom
channel > H &+ KT RH-EH T 2§ T ios BFP 102 7H%

7 RSD é.—"fﬁ (£ IS alz pF TR BN DY NS S S-S U O B S i -
AR R G B > 710 Spacer %E’)T}UBKE Spacer 3 & — ke

0.3um % L % 5 Hc9 Spacer & & i o
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AT R

Spacer ¥ & Spacer & &

Lateral Electric Field (Mcrr

Lateral Electric Held (Mcnr

®B3.7 DCTFTZ_ Spacer & & T % 77 % B

1.9E+05

Top Channel

—a&— DC spacer-0.4um
—&— DC spacer-0.3um

—e— DC spacer-0.2um

1.8E+05

1.7E+05

1.6E+05

1.7E+05

1.6E+05

1.5E+05

1.4E+05

2.1 2.2
X Position (um)

Bottom Channel

—&— DC spacer-0.4um

—&— DC spacer-0.3um
—e— DC spacer-0.2um

2 2.1 2.2

X Position (um)

3.8 Spacer i & s ¥ -k T T 3R
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B orcin 4o Rk iR AT A T A
3-6 #7:% DCTFT &2 @ 57 B2 T aFsd

A f* ISE-TCAD B4R #iti & 42 PR OB L7 b
i 3] Ao B 3.9 45 o d & B AS KT Pt e B 3.10

5 A BT ER KT T S 0 B BB (5 Vas=35V,

ha

Vps=TV ™ o B 311 5 & i 53] 245 ¢ 3758 DCTFT &4 cni

)

Mo a2 iR R P £%r Vgs=15V, Vpg=7V i in ™ kit & 48
TFT 40 T in o m B 3.12 5 & @ 53] %458 4758 DCTFT %4
g S0 A 3R AR (T Vis=3.5V, V=10V el Jot i
L8 TFT b kink »off o § @R R &4 Bottom-Gate fr
Top-Gate 1 & /i ] @ XL yEE £ & 5 35 KpFo etk LRl
M 1% % %7 &% #8 (Conventional Double Gate TFT) > @ 4-B] 3.11(a)#7
7 > & 7% Double-Gate ** Bottom-Gate 3 4v 7 X 2 & e T /x> fe g
% 3% kink & % % 4 4B 3.12(a)#77 0 & 4B 3.10(a)#77+ » Double-Gate
gk T 3 -+ % iE 7 Bottom-Gatee @ & 3L Double-Gate 7. 31 %
WAL kink ¥ 3L Roef o jeie ) A2 RERE G AT A Y
(Conventional Double Channel TFT) » 48] 3.10(b)#777 » 7 # 2_& L7
B3 i R & %8 o0 Top channel 2 Bottom channel > # 7 G L R
Double-Gate % =37 > ® 4] 3.11(b)#771 » F| 5 B g cnbd % > ¥

B % 7:¥ Double-Gate 47 ¢ » #7127 § 3 %4 7 Double-Gate e B 7
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B i dod A RiRZ AT A T i

o dF s B e R 3.12(b) #1570 i@ 58 DCTET #c 3 #kenat 5 kink 3 4 o
% i @ 2. DCTFT :# £_7 Nitride shg s+ 2 3 i £ & 7 4p % #7318 & 0
el @ B bR R T AP D0 AT E AR T &
B> U3 Raied @A DCTFT e 4 frfph TR ehit 48 > B 7 U
A A E ST 4ol 3.10(c) 7 > AP g A B HEen Top channel fv
Bottom channel "k T 7 34 B vt & > 205 2 > #7538 DCTFT &

7 # %_Top channel ¢ Bottom channel ¥ » 3R FOUEMORT T Faa 4o

¥ 4o 3.01(c) 5 0 AR T AT 4p % iR T 5 #7538 DCTFT ¥ {

be 4 4 Kink 93 2 4o ] 302(0) % 0 @ fE 32 ¢ A0 A gk P

&E"'ﬁ D AAP I R 5 A ardR A gt N %ilﬁ EWR ORI
WEBARBET o mY G A FE o TUAPT UFRE L

RSD ¢ offset % #572475% DCTFT duic § s ' M-k T T H-frj 2%
g kink 4 > FMEZIREM I AR OT LR BY FHE

TR SRR E T o

37 #Y < BEH 442 ePaper (2009 &)



% ATy Fo b2 ?‘5“7‘}57%&51 A7 50 %ilﬁ E”i? oe %ﬁ

Drain Source

l l

Tum 104 m Tam

(a) Conventional Bottom-Gate

Drain Source

l l

Tam 102w ) Tgm

(b) Conventional Top-Gate

Drain Source

l

T

Tam 104 m Tam

(c) Conventional Double-Gate

Source

l

i

qi].:.u Fﬁ.: ﬂrr? - 1L.Bxm

(d) Conventional Double-Channel

LEam 10z m
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Source

l

Drain

Tam 0.2 am 9.6 Km 0.2 am 2 am

(e) Double-Channel
B3.9 DCTFT# i# 5o TFT2 % 1&].;_ B

At Vgs=3.5V, Vps=7V

4.0E+05

. —a— Bottom Gate
§ —a— Top Gate
E 3.0E+05 —e— Double Gate
'qu)
2 2.0E+05
3
W
= 1.0E+05
o
©
—

0.0E+00

1.8 2.4

2 2.2
X Position (um)
(a) Bottom-Gate ~ Top-Gate & Double-Gate

At Vgs=3.5V, Vps=7V
4.0E+05 —e— Double Gate
—&— CDC-Top Channel
—8— CDC-Bottom Channel

3.0E+05

2.0E+05

1.0E+05

Lateral Electric Field (V/cm

0.0E+00 *

1.6 1.8 22 24

2
X Position (um)

(b) Double-Gate & Conventional Double-Channel (CDC)
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Top Channel
At Vgs=3.5V, Vps=7V

—aA— Conventional Double Channel

3.0E+05
%—I— Double Channel
A

4
y

2.5E+05

2.0E+05 A

1.5E+05

1.0OE+05

5.0E+04

Lateral Electric Field (V/cm)

0.0E+00

1.8 2 2.2 2.4
X Position (um)

Bottom Channel

At Vgs=3.5V, Vps=7V
2.0F+05 —aA— Conventional Double Channel

—&— Double Channel

A,
3,

1.0E+05 f

5.0E+04 : r
0.0E+00

1.6 1.8 2 2.2 24
X Position (um)

(c) Conventional Double-Channel & Double-Channel
B]3.10 DCTFT i# 43| TFTZ -k T 7 35

Lateral Electric Field (V/cm)
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1E-3 5

JAt Vps=7V
<
g B4+ Bottom Gate
:‘, E Top Gate
S Double Gate
=}
3
Ty 1E-5
2 E
]
=]
@
g
‘s
S 1E-6

1E-7 T T T T T T T T T
0 3 6 9 12 15

Gate-Source Voltage, Vgs (V)

(a) Bottom-Gate ~ Top-Gate & Double-Gate

1E-3 5

1E-4

1E-5

Drain-Source Current, Ids (A)

1E-7

1E-6

1At Vps=

™V

— +— Double Gate
— = — Conventional Double Channel

0 3 6 9 12 15

Gate-Source Voltage, Ves (V)

(b) Double-Gate & Conventional Double-Channel

1E-3 5

1 At Vps=7V

Drain-Source Current, Ids (A)

1E-7

1E-4 o

— +— Conventional Double Channel
— = — Double Channel

(c) Conventional Double-Channel & Double-Channel

3 6 9 12 15

Gate-Source Voltage, Vs (V)

B]3.11 DCTFT¥? & 3| TFTZ £ d 2 B
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At Vgs=3.5V
3.0E-04
—&— Bottom Gate

—&— Top Gate
2 OE-04 —&— Double Gate

1.0E-04

Drain-Source Current (A)

0.0E+00
o 1 2 3 4 5 6 7 8 9 10

Drain-Source Voltage (V)

(a) Bottom-Gate ~ Top-Gate & Double-Gate

At Vgs=3.5V
—a— Double Gate ¥

3.0E-04

—&— Conventional Double Channel

2.0E-04

1.0E-04

Drain-Source Current (A)

0.0E+00

o 1 2 3 4 5 6 7 8 9 10
Drain-Source Voltage (V)

(b) Double-Gate & Conventional Double-Channel

At Vgs=3.5V

—~2.0E-04
s —a— Conventional Double Channel
b= —8— Double Channel
@ 1.5E-04
S
S
@) //
§ 1.0E-04
S
3
é 5.0E-05
©
-
(@)

0.0E+00

Drain-Source Voltage (V)
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i

(c) Conventional Double-Channel & Double-Channel
®]3.12 DCTFT% @& ffu;"JTFTiﬁ%] W 4B

Lateral Electric kTR Bty with
Field(max) (V/cm) BG/TG/DG/CDC
Bottom-Gate 3.08E+05
Top-Gate 3.01E+05
Double-Gate 3.85E+05
CDC-Top Channel 2.85E+05
CDC-Bottom Channel 1.77E+05
DC-Top Channel 1.87E+05 393%/379%/51.4%/34.4%
DC-Bottom Channel 1.65E+05 46.4 % /452 % /57.1 % /6.8 %

£3.2 & W ATFTR & DCTFTZ -k & T 30 fo

Drain-Source Current,

B2 o2 kg with

IDS(on) (A) BG/TG/DG/CDC
Bottom-Gate 3.40E-04
Top-Gate 3.51E-04
Double-Gate 6.11E-04
CDC 5.31E-04
Double Channel 6.03E-04 77.4%/71.8%/13.6%/-1.3 %

%33 ¢t BRTFTS 2 DCTFTZ B & i i
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