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2.3.3 = §&f # 5 (Subthreshold Swing)
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2.3.4 BB E = (0n/0ff Current Ratio)

BT {3 LIPS TFT #- BixE & cnddic - BHATFT ~ 27
PEFBAEELTARERATER > 2 £ BT REDT 2iFF
Peem LTPS o~ cndd BEA NIRRT I &2 5 sxendrd] 0 FIEAE S &7 &~ ¥
)Ifuz. PRSP B R FA N SRR aE A2 P =% & (Density
of States) » Flm % % A 2  #igf vt 5 % (Trap Assisted Tunneling) & 7
BRI Ao — A SRR Ao 2-3 Tor [20] 0 4 R = 4E (D) #&
513 /7 i (Thermionic emission) (2) #3-3<iF 7 i (Thermionic field
emission (3) % % /A& ini(Pure tunneling) » & F B BEEMFEF > 1 &5
Tones | BT 2 % P @ 1 28BS (Thermionic emission) © & &
BeRABE RROBTIE 2 2 #2057 o (Thermionic field
emission) > TEEFELE BT R B A M o AT REFHRBE 0 3B
THT R R SR 1T E ey 50 i d 7 A R R (Pure
tunneling)*fai ¥ o

£ REIFNERIHT ERF R E § LOD SRR I R
ﬁ#&”T@Qmi’%%@%)‘&aamﬁé l\zﬁl?‘?;ﬁ e rdFfa R TP T
FEIFELFY M FEFRRITAL 0 g R BECR TPRTRF TR
it B EE Rk o B R ST AT R AN 2 0 TR
BRI R, BARTOLRE M SRR R e R R
2~ 4X10 B A4 v ‘}% 53& éléﬁ%ﬁ’ T\ o FN i B/ BRIl (On/Off current

2.3.5 ## % & (Breakdown Voltage)

HETRLELRER TFT e RAER > AP RRIFR L > AT
Vos=Vs=0V » 3 e i 4& 7 B Vis % LsERIF] InA PFenT R B o M ateT B
THERZHFLR ALRUGTAF > ¥FT Mo AL AaIELgH
Bk G #iE o A § AR BRI T LT xR R R
Tt # A S 7 % & (Punchthrough) -
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by source

4—1{,_.—#: Ev — Xy

Leakage Current Mechanisms
(1) Thermicnic emission

(2) Thermionic field emission
{3} Pure wnneling
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A

Bl 2-3 &7 inis4l7 & BI20]
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2.4 THAHEH

A iEr = 2TFT~ 2 > * 54 W EGRSD( i & & :500A, A 1&/ ik
B & 1000A) ~ TH00(E :g /4 4&/ ke B & : 500A) &= T1000(E 3¢ /& &/
B R 1000A) o 2 ¥ GRSDE % 4t W2-1(c) » i #5251 3¢
MR o - K O00A R TR A A B B R 0 ¥ 25507
BAETIVI2) R Y 24 8B d ok o A TH002TI000:8 % Bl & i
R2bd ik o 2 B R BO00°CE R TINN2 ] pFE o i€ ATy R il L pE
AR e o

W 2-4 ~ =] 5 T1000 % T500 22 GRSD % TH500 2- x4& T i ¥ W &= T R #&
# b SR (Los—Vos curye o BTl < 30 5 W=10 um~L=10xm -
F 271 5~ 2wt Pl gdie b gt e o H et 3 88 5 (Mobility) ~ =
@ #ioty (Subthreshold Swing) 2 T&/ % & (Threshold Voltage) &_fix &
FTTRE-0.0V (Vs 2=0. 1V ) ek i ™ fad Bl @B /83 im0 (On/0ff
current ratio) -~ B A% s @Minumun*leakage current)frs. ~ ¥ T
oA T Vos =-BV en@ B iE = F & P o

10"
Vd=-5v —a— 7500(Ch:500A,S/D:500A) 430
-5
10 W/L= 10/10(um)
n
-6 1
10 <
< =
= E d20 E
c 107 =)
£ >
3 1o =
10° )
c
g S
0 10° 410
10™°
10-11
10
Gate Voltage(V)
(a)
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-4 Vd=-5V
10 —e— GRSD(Ch:500A,S/D:1000A) | 4,
—4— T500(Ch:500A,S/D:500A)
-5
10 W/L= 10/10(um) )
5 >
10 430 <&~
< 5
= Qo
> (@)
© 10° 1% =
=
o
0 10°
- 10
10
0™
a)
10
Gate Voltage(V)
(b)

8] 2-4ulvs—Ves curve (a) T1000.vs T500-(b) GRSD vs ThH00

Device parameters of the P=channel MILC poly-S1 TFFs(W/L = 10um/10um)

Parameter GRSD T500 T1000

Ugg (cm’/V s) ke 24.4 9.5

Vi (V) -10.4 -14.0 -15.4
S.S(V/decade ) 1.13 1.40 1.88
Lnin(PA) -24.6 -12.1 -75.4
Imin(mA) at VG=10V -1.01 -9.34 -5.54
IpuA) at VG=-30V -69.5 -19.9 -7.5
Max on/off ratio(x 10°) 2.83 1.64 0.10

% 2-1 GRSD/T500/T1000 =~ i T &+ # 4
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AW F AR T E G RBEGAEBRT S > BART T § ERy A
% % (Trap Assisted Tunneling) < B3 40 & FRK T i 4 > 4o B 2-6 -
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£ k5 7 = @& #it§ (Subthreshold Swing) & 7@ R % /& (Threshold
Voltage) » +* #icdk 2=1 % 7| GRSD TFT 451+ T500 TFT i &-J- & + & 20-30% -
dHa g E 162 T L F R Kk RR RIS R T RE E 25T
P R AT A A YR Y RaRE G M o A2 BFE T BB
O MILC Ao A5 e 4o i & do ] 9T » #5002 5 8 B 22 MILC
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Grain
» boundaries
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Ni Seeding Window "“Channel length L

(type Ni_A)

Channel length L
-—>

L S

Ni seeding window
(type Ni_B)

Grain elongate

Bl 3-1 Typed:s A @im 2w L5, TypeB:fu T in > w22
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o F . (14 O, - - aa
® 40% ——Ni_B & 40%
E ' E

[&] 2, L
3 20% o 20% 1
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o I ' | ' . 0 50 100 |
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3.2 &AHTHMEMLCH HP FWT &WAHFE % ine

AR HeT IR R MILC 48 o Boe WA W ivhe i 23R ARF
o 0 T RE TR FINRBRAOPGERA I AR
¥ AP * P-channel 2 TFT ~ i » H @& Fhoi 3-3 - £ 4] #* PECVD
AR s Y K 3000A - 4&F LPCVD /4% 3000A M t&2L8 7 & > T4 > v £
3bkev » A £ 5x10"” ions/cm’ shphdpF k5 MBI E - 12 F - kY K
SRR o 6% RIEA% 2287 2, fi &> 4B 3-3(a) - RCA clean 2 15 >
v g g en= 541 * PECVD e 1000A M=% i # & > LPCVD it 4 500A
P EEh LRI LEFFEF AL AP LAY Y T RANGEF
FhErv oo kEpe 7 BAEFAhe b B 3-1 2 Type A - Type B 42 % 50A
Ni %> 2 Lift off s 83 f‘/ﬁ F RN e A B0 CHERTEN 12 J
P A58 & e 85 (MIC) » ®le )= £A% Rle &8 (MILC)
34 i PSR BT A SR R F EEEZE > W 3—3(b)
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7'03 ¥ & Ik 0 RIE A %L dARdekthipaads & > @] 3-3(d) E:‘?_Ii
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Gate oxide

Quartz substrate 3
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(F—AEE)
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Gate oxide ‘ (Ewm~ FZHEALE)

Gate oxide

Gate oxide

Quartz substrate

(e)
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3.3 THEAHEFH

3-5 L~ u i Type A2 Type B i # & & v or@livFd2 TIRF
’I‘EELEQE:? 2 AT WA T BRESEEY 2B (Ls-Ves curve) @ 78
plen it @ 405 W=10um~L=10pume % 3=1 5 ~ i lm 30T 12 S b cint
fod o B @ i\—* B4 F (Mobility) ~ = %% # 15 (Subthreshold Swing) %
f=fh % " (Threshold Voltage) #_te x4k it B 5 -0.1V (Vs ==0.1V )
Gk AT RER A B/ R o (On/0ff current ratio) ~ &) i%?‘é{i‘;ﬁ
(Minimum leakage current)fes = ¥ T i & % Vis =HV g BRix 2T &
:‘?JfE'E'J °

’?Jil35 in?r}ﬁﬁﬂ'/ﬁ 'lTypeB,—»p’}" \:’BBﬁ‘—ﬂb’Li‘ﬁli%

&LTmWﬁawme’ﬁﬁ$TmeAyhﬂm%ﬁmm*% Bo]
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F o Type B 2 iRy ik end 3R » o B TP LR % & P INH R E T
Jo $8 “TRL TR T [l | 47 AR Eo

1E-4 Vd=-5V J
432
1E-5 —A—Type A _ 28
—0—Type B |
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< 1E7 {20 ‘g
5 1. =
E Jd16 =
= ) =
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Device parameters of the P-channel MILC poly-Si TETs(W/L = 10um/10um)

Parameter Type A Type B
g (cm?/V s) 6.5 24.4
Vin (V) -18.2 -13.4
S.S(V/decade ) 2.10 1.42
Lnin(DA) -16.5 -11.2
Inin(nA) at VG=10V -16.4 -8.41
IpuA) at VG=-30V -5.27 -28.2
Max on/off ratio(x 10°) 0.32 2.52

% 3-1 ~ B Type A Type BR## 2 Hh T vz ~ i g Mt s

2070 ek e £ R N i daap| B4l £ S G feeniE ARG Moo AT 3N
R Haﬁﬁmﬁilfsﬁﬁ“ SR E DR BE IR EE MK
b i R 4R NI B> £ ORI LA E S8 o 802 Type A 5§ v k3
= paamﬁﬁ-j\f 4ol 3-3(b) e AT Re GhPF o £33 TN
Misenfeg v e bl Bafmamd h A 2R R F A8 B AH 0 4
m3%’ﬁﬂ%%%éiﬁﬁ%&ﬁ?ﬁéﬁ@ﬁ’%@§4$ﬁ$1%’
ik FF 1@ 1T A RIR T R S o FEL."! Type B &% v KFagdhail
o Bt TANARMR S AL 0 A @R 2 A -

Ni residue
MILC Ni
2 (e)(e]
Gate oxide o%% |4_L,

a- silicon

Buffered oxide

Quartz substrate

B 3-6 TR MR A Bk s Rlv A A AR A A R R
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< 10

Mobility(cm?/ V-S)

1E-4
1E-5 —4—TypeA
—o— TypeB
W/L= 10/10(um)
_ 1E6
<
<
L 17
]
O
=
S 1E-8
&)
1E-9
1E-10
T - T T
-10 0 10
Gate Voltage(V)

Bl 3-8 Type-A-¥t Type B |z lis=Ves cunve

Device parameters of the P-channel MIL.C-poly-Si TFTs(W/L = 10um/10um)

Parameter Type A Type B
Ugs (cm*/V s) 13.7 11.8
Vin (V) 13.1 13.3
S.S(V/decade ) 241 2.66
Lnin(DA/um) 514 22.6
[nin(mA) at VG=-10V 1.75 1.67
IpuA) at VG= 30V 15.8 11.6

% 3-2 &~ 92 Type A 2 Type B % #%.
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3.4 B
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BERARTLF&HEP® PV EZARE Y L RREPRS

= F % N-type gate % 11 PMOS TFT » 15 # &fceng & » 47
v B TRR TRRE 0 ART I G kB ETRA TRIT a1
(Passivation)en@ 42 & ez L < 2 4 o

41



FIF Ry

[1] http://webl.nsc.gov.tw/

[2] = R4s > & 2 > Ri s BHFEP

[3] D. B. Meakin, P. A. Coxon, P. Migliorato, J. Stoemenos, and N. A.
Economou, ” High-performance thin-film transistors from optimized
polycrystalline silicon films*, Appl. Phys. Lett., vol.50, p.1894, 1987

[4] M. S. Haque, H. A. Naseem, and W. D. Brown, “Aluminum-induced
crystallization and counter-doping of phosphorous-doped hydrogenated
amorphous silicon at low temperatures “, J. Appl. Phys., vol.79, p. 7529-7536,
1996

[5] Soo Young Yoon, KiHyung Kim, Chae Ok Kim, Jae Young Oh and Jin Jang,
“Low temperature metal induced crystallization efamorphous silicon using a
Ni solution*,J. Appl..Phys:,wol.82, p.5865-5867, 1997

[6] Quli, F.A. and Singh, J.,-“Transmission electron microscopy studies of
metal-induced crystallization of amorphaous silicon:*‘, Materials Science and
Engineering, vol.67, p.139-144, 1999

[7] Seok-Woon.Lee, Yoo-Chan Jeon;«and Seung-Ki Joo, ” Pd induced lateral
crystallization of amorphous.Si-thin-films>>5-Appl. Phys. Lett., vol.66, p.
1671-1673, 1995

[8] C.Hayzelden, and J.L: Batstone, “Silicide formation and silicide-mediated
crystallization of nickel-implanted amorphous silicon thin films , J. Appl.
Phys., vol.73, p.8280~8289, June 1993

[9] Zhonghe Jin, Hoi S. Kwok, and Man Wong, “Performance of Thin-Film
Transistors with Ultra thin Ni-MILC Polycrystalline Silicon Channel Layers”,
IEEE Electron Device Lett. vol.20, no.4, 1999

[10] J. F. Li, X. W. Sun, G. J. Qi, Johnny K. O. Sin, Z. H. Huang, and X. T.
Zeng., ” Geometric Effect of Nickel Source on Low-Temperature
Polycrystalline Silicon TFTs by Metal-Induced Lateral Crystallization “,
IEEE Electron Device Lett. vol.26, no.11, 2005

[11] M. Cao, T. King, and K. Saraswat, ” Determination of the densities of gap

states in hydrogenated polycrystalline Si and Si0.8Ge0.2 films”, Appl. Phys.
Lett., vol.61, p.672~674, 1992

42


http://web1.nsc.gov.tw/
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Meakin%2C+D.+B.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Coxon%2C+P.+A.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Migliorato%2C+P.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Stoemenos%2C+J.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Economou%2C+N.+A.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Economou%2C+N.+A.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Economou%2C+N.+A.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Yoon%2C+Soo+Young&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Kim%2C+Ki+Hyung&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Kim%2C+Chae+Ok&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Oh%2C+Jae+Young&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Jang%2C+Jin&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bQuli%2C+F.A.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bSingh%2C+J.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Lee%2C+Seok-Woon&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Jeon%2C+Yoo-Chan&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Joo%2C+Seung-Ki&possible1zone=author&maxdisp=25&smode=strresults&aqs=true

[12] G. Baccarani, B. Ricc’o and G. Spadini, ” Transport properties of
polycrystalline silicon films”, J. Appl. Phys., vol.49, pp. 5565~5570, 1978

[13] Wu, I-Wei, Huang, Tiao-Yuan, Jackson, Warren B., Lewis, Alan G., and
Chiang, Anne, “Passivation kinetics of two types of defects in polysilicon
TFT by plasma hydrogenation”, IEEE Electron Device Lett., vol.12, p. 181,
1991

[14] D. Z. Peng, T. C. Chang, P. S. Shih, H. W. Zan, T. Y. Huang, C. Y.
Chang, and P. T. Liu, “Polycrystalline silicon thin-film transistor with
self-aligned SiGe raised source/drain ““, Appl. Phys. Lett., vol.81, p.4763,
2002

[15] Nam-Kyu Song, Young-Su Kim, Min-Sun Kim, Shin-Hee Han, and
Seung-Ki Joo, “AdFabrication Method for Reduction of Silicide
Contamination‘in Polycrystalline-Silicon Thin-Film Transistors “,
Electrochemical and Solid=State Lett., 10(5), H142-H144, 2007

[16] Toshio Mizuki, Junko-Shibata Matsuda, Yoshinobu, Nakamura, Junkoh
Takagi, and Toyonobu Yoshida, * Large-Domains:of Continuous Grain
Silicon an Glass 'Substrate for High-Performance TFTs:*, IEEE Trans.
Electron Devices, vol.51, no:2, 2004

[17] Patent US6251712

[18] Chih-Yuan.HOU, Chi-Ching LIN-and-YewChung Sermon WU, “Gettering
of Ni from Ni-Metal Induced Lateral Crystallization Polycrystalline Silicon
Films Using a Gettering:Substrate”, JpnadJ. Appl. Phys., vol.45, p.6803,
2006

[19] Woo Sung Sohn, Jong Hyun Choi, Kyung Ho Kim, Jae Hwan Oh, Seung

Soo Kim, and Jin Jang, ” Crystalline orientation of polycrystalline silicon
with disklike grains produced by silicide-mediated crystallization of
amorphous silicon”, J. Appl. Phys., vol.94, p.4326-4331, 2003
[20] K. R. Olasupo and M. K. Hatalis, ” Leakage Current Mechanism in
Sub-Micron Poly silicon Thin-Film Transistors”, IEEE Electron Device
Lett., vol.43, no.8, 1996
[21] M. Yoshimi, T. Wada, K. Kato, and H. Tango, “High performance SOI
MOSFET using ultra-thin SOI film,” in IEDM Tech. Dig., p.640, 1987.
[22] M. Yoshimi, M. Takahashi, T. Wada, K. Kato, S. Kambayashi, M.

43



Kemmochi, and K. Natori, “Analysis of the Drain Breakdown Mechanism
in Ultra-Thin-Film SOl MOSFET’s”, IEEE Trans. Electron Devices, vol.37,
p.2015, 1990.

[23]# Wiz T4 BB Re Sl Rt E 5 L BT Hi-2 ,
FAF B4 BEZFTHRWAEN R B FE Ak
RIS RN

[24] Gi-Bum Kim, Yeo-Geon Yoon, Min-Sun Kim, Hunjoon Jung, Seok-Woon
Lee, and Seung-Ki Joo, “Electrical Characteristics of MILC Poly-Si TFTs
With Long Ni-Offset Structure”, IEEE Trans. Electron Devices, vol. 50,
no.12, 2003

[25] F. V. Farmakis, J. Brini, G Kamarings, €. T. Angelis, C. A. Dimitriadis, M.
Miyasaka, and T. Quisse, ” Grain and grain-boundary control of the transfer
characteristics of large-grain polycrystalline silicon thin-film transistors”,
Solid-State Electron., vol.44, pp.913-916, 2000.

[26] Victor W.C. Chan, Philip C. H. Chan, and Chunshan.Yin, “The Effects of
Grain Boundaries-in the Electrical Characteristics of Large Grain
Polycrystalline Thin-Film Transistors “, IEEE Trans. Electron Devices,
vol.49, no.8, 2002

gp > R 2

7
-~

A

44


http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bFarmakis%2C+F.V.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bBrini%2C+J.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bKamarinos%2C+G.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bAngelis%2C+C.T.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bDimitriadis%2C+C.A.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bMiyasaka%2C+M.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr
http://www.engineeringvillage2.org/controller/servlet/Controller?CID=quickSearchCitationFormat&searchWord1=%7bOuisse%2C+T.%7d&section1=AU&database=1&yearselect=yearrange&sort=yr

