<AF=E> H=AF8k8)7) A7 55, 20084 99, pp.461~465
AAQsEE o8 55 7 45 A stel] o] 3
A2E 244 AdelE 9 EWRAAE A2 2 329
A71A EA A &3
FEF AT ASE, FER AL, T

gkl thd 305-764

‘U2 AlE, g 305-806

(20084 8¢ 1¥ w3, 2

200891 9¢ 234

57, 20089 9¥ 259 F4)

A% g YelMe] Ashe 8 Sl ge Tl At AlClE AAZdd T g AA" AEAAsP
(precrystallization)o] &4 = 4= ZAA3Hmetal—induced unilateral crystallization)oll &J8] A2k tbAA A&

R P & EECEREES L REET

AR 3K posterystallization) ZA}ol] H]sle] =& %
54 W3l ATteidich AEAskd A Y

A2 inverterel]

FekS o8

I. A

rf

] system—on—glass(SOG) T&& $Jsle] 43} v|A

2 A (a—SiH) el vlsl A a3 o] 5L (field—effect
mobility) 2} B E#X]~E(thin—film transistor, TFT)<]
T o}x%/ﬂ o] E,qqur x{i q.ﬁﬂ *’E]i(low—temperature
polycrystalline silicon, LTPS)ell thgl #4o] AH=]aL )
] 719 floll e o= thAd A whes o
W[1-2] & =5 e 459 44 5PH (metal—induced
unilateral crystallization, MIUC)< 7}FaA] =2 3l Wy
o]t 3]. MIUCTH w43} Ae|to] whgsto] % =
AgjAto| =7} ZujEH AA st LEE WAL 3 51
BHE o]setiA ARt 28y E AROR, 7IE
= 24P Ad @, S FEMFE 2As Xl
o] 7 Al(crystal growth joint) AE-S- Ad vho= A|A
sh= 7]zolth

A7 Lzl MIUC #IAYS RS HAIA 0% =
AL o] FojA= et Ao wajet A, %

lo JH

O

« [R5

iskang@nnfc.com

bol| tiste] ATtk o] WO R YhEod Ak AWkl &
AR TeeES Btk of7]e] B A= DC biasell €]3) ring oscillator?]
3to] A|ZFel PMOS inverter+=
H|gle] 9 54 (dynamic) o] % QFFARQI 54& HIlth

TS AP W ol§31o]

WX ~E], AAAS, ring oscillator

(tensile)@} 4= (compressive) H& (strain)©] WHe3lA
dojFS Hof FrH4]. o)e]st dele] HalsL

Alo|E ¥
A 5 = 24319} ©HE A3 (dopant activation) =

ZAlo]  s=(FAA3),  posterystallization)  GHFA Sl
TET(e]&} post—TFT) 9] Alo|E AAF H= Alo|E A
3} Ae)E A E(active layer) Aol Ao F3FS:

precrystallization) p—type TFT(0]&} pre—TFT)Z A2}
a3t} A4 s MIUC poly—Si TFTS] H71% 5730
") X)= kS #A6lY AL ring oscillatorE A|ZFelo w2
W QAR AR AP FH 3|RE 0w 2rol7d
Aeeks SHsIslth



(o3

N
oy
e
£
]
o2

],

ol

pre—TFT&} post—TFTY A2 34 A4S v udle]
Fig. 1] YA, pre—TFTE] 2RAIgE A=k Wil o
w7 2ok &g 71 fel ke st
(plasma—enhanced chemical vapor deposition,
PECVD) 2.2 9555 3000 A F7l¢] 2] AHsleH(Sio,)
S SFBIAE SioHs 7F(disilane) S AHESHE A9 3
817145 2H(low—pressure CVD, LPCVD) & 600 A
Aol w4 Auds SRStk v oA
(reactive ion etching, RIE) o2 A2 &45S H
g 5 MIUCS] Zwl 541 100 A 779 Yz
(window)< lift—off &2 FA3ISict 580 C 4=
71014 Al AZE B9t A8 sE ﬂf‘ﬂﬂoﬂu} Aol E

TOR 700 A FA SiOE, AlOlE S A3

%50171 46}04 200 A F79] Tig, lﬂi [o]E
Z07 2000 A F79 TIWS z2} PECVDS} 23 E

2 ZFeI) a8a Tiw, Ti, Si0e Al 55 242 RIEZ
sl SR3ith Ao 2o =S 5] flste] BoHs
= =33} ion mass doping, IMD). 715 Aet¥ RF
W)= 27t 15 kvel 150 Wo S E‘r w4 EA1e(rapid
thermal annealing, RTA)E o|&3k =HE A3}
(dopant activation)ZE 580 Col|A 3+ /\]{P =
t}. ©]% contact window®} AQY/E=HQ1 T4 2Rl
/38 dukARl TFT A2 JMJ%E SHAl sl 1l

£ flste] Alo|E ¥4 & 59 AAslel =HE &4ds)
£ FAlol 288 post—TFTIE A|2Fs}At). keithley 4200
semiconductor characterization system2 ARg&te] #
F—A -1 aHZE AT

rlo

ol

ot

[0 1B mo mx %%

Yol _IE

pre-TFT | post-TFT

a-58i island a-8i island
-LPCVD, RIE - LPCVD, RIE
MIUC Gate

- Ni sputtering, lift-off.
hydrogen annealing

-PECVD, TiTiW sputtering, RIE
MIUC + S/D junction

Gate - Ni sputtering, lift-off,
-PECVD, TVTiW sputtering, RIE IMD, hydrogen annealing
S/D junction Contact hole

- IMD, activation - PECVD, RIE

Contact hole S/D metal

-PECVD, RIE - Al sputtering, RIE

S/D metal

- Al sputtening, RIE

Fig. 1. Comparison of fabrication process flow between

pre—TFT and post—TFT.

462

8 100 )N —,
g / N\
E 09l /
A P )’/ A
E — B \\_ P vy
£ o ) — ) 1
= MILC-Si a-Si MILC-Si
0 2 F 5 5 10 T
Distance {um)

Fig. 2. The line data from AFM of the sample in process
of lateral crystallization.

oz

pUs)

E
lj

EE R

dl

Fig. 2= ¥4 AE|o] 4% SHoRNH AYss+
ol F-2 A= v (atomic force microscope,
AFM) 9] 2191 dloJejo|tH5]. A% 2gellA Hit 1.65 £
0.15 %°] 77 0] dolkas & = Utk olelgt 7
W3l= pre—TFT B} post—TFTS] vt Yo A ] Algh
U5 S8 oI Aol 6]. kel A4S &
Qe Si/Si0; AW 2 o2 o Ju]i= gEo] X474

sl== Betell= f12 E2lE Aeol7] wiiEeltk PMOSFET
o 713k o= o] AF(hole)?] o] 5LE SHIAZIT=
Hau[7]eh= €, 2 Aol A= p-type

post—=TFToIA o] 5% 7+47} Yepdt) 2=t
o} S HIEE SH AAstE op|HE
Q915 (unique factors)e] Si/Si0, A2

AT Aow Helth

A%te] s
o] ik

Z(quality) &

10
—— pre-TFT
10* —a— post-TFT
10°
10°
S -7
= 107 |
o . WL = 10/10 um
5 107 L vV, =-3V
3 ;
c 10° | ﬁq
©
0 10" | E‘é
10"
10'12 E L L L L L L

25 20 -15 -10 -5 0 5 10
Gate Voltage (V)

Fig. 3. Comparison of typical transfer characteristics
between pre—TFT and post—TFT.

Journal of the Korean Vacuum Society 17(5), 2008



A5l <8 A= o

ra
b Ll Ll L

VSS

Fig. 4. Schematic circuit of PMOS ring oscillator
consisted of 5—stage inverters.

S]] o] oA ols) e 24} B4 Aole] 2
2 olf2 FH A3l <t 81/5102 Ao A A
interface stateE AAIBIHTHS]. & HAsE g+

interface state®l] ¥+ Coulomb ’?}%‘rol olgkE "o
27 == Ao}, B AFoA ring oscillator Azl A
83 pre—TFT¢} post—TFT] EA1S Fig. 3¢ B3kl
). ol B} o], pre—TFTE] o] 58 cm’/VsE,
post=TFT?] 30 em?/Vsell Hl&te] =k},

Fig. 4+= 5%(stage)®| inverter® T43% PMOS ring
oscillatord] 3|2%o|t}t. Fig. 5= 35 AU (supply
voltage, Vpp)oll ™3t ring oscillatord] A3} x4 A7k
(propagation delay time) W3}= Yeh{ich B4 A5}
A A AZEE 1/(2Nfose) = 38 |, pre=TFT= 7734
329 Mt A A|7He =20 VollA] 45.3 ns2 vpgkor,
o= post—TFTE TAH 3)2rr} ¢k 1/2 A=24(order

—0—Pre
—=—Post

o
[¥]

Delay Time (ns)
I

1 1 1 I

-10 -15 -20
Supply Voltage (V)

10

Fig. 5. Dependence of propagation delay time on supply
voltage of 5—stage PMOS ring oscillators fabricated
using precrystallization and postcrystallization.

#2255 4 17(5), 2008

2| bt Bl AE s 28R A7)4 B4 ) &v
200
_ﬂ_ﬁ___,_ﬁ.-.
150 m n—H0
W
[ ax;
iy —o—Pre
E 100 + —u— Post
’_
=)
m
8
0 L . : :
0 1 2 3

Log DC Stress Time (s)

Fig. 6. DC bias—stress (at Vpp = —20 V) effect on delay
time for pre—TFT and post—TFT ring oscillators.

FARY olu £ = 9
& (output waveform)oll419] ring oscillator Z=F=o|H,
?19] irolet9].

VppZb —20 V¥ w, DC bias—stress A7t w
pre—TET®} post—TFT ring oscillatord] A3} A== Fig.
6ol wwslsich AE Adlo] osPH pre—TFT ring
oscillatore] A AlFtelli= W37l Ktk o
post—TFT ring oscillator= 1000%7}F At &= 3ol =] A

of magnitude)WH ] 2R

N<& inverter A

g3} Atk o], poly—Si TFTo| t3dt hias—stress &
7} Alo|E AdAukdol A oJ&Edts A8 Ao 2

7(
sz Avgd 4= e 101

v. 2 &
AASPHE RSt H3] 502 HAlE = SEHS
MIUC poly—Si TFT2-H F&3] Wlaz, o] o] 2}

gzl 4714 B4 MR G AT, F44
ste} wlaste] AjElef o gzt 5w 7i7ke] ¥ sglkck
H<o| pre=TFT ring oscillators= post—TFT ring
oscillatorel] H]ate] wl$- £ (dynamic) o) % SFEA <1
5735 Bl wb 2 Aol Akl e 1R
TFT 3]= A2t 7]ze] spue vl ZAF AJ28] opel] 4]

2 7 3le Aol

463



el 2

B Qs ANGA AL ALAGAEARIS) 498

A7 HREEAL (ZAH E:B0010341) 2] APo =z 8y
AHFUTH

I

Y

Al

[1] R. B. Iverson and R. Reif, J. Appl. Phys. 62, 1675
(2987).

[2] K. H. Kim, S. J. Park, K. S. Cho, W. S. Sohn,
and J. Jang, SID Tech. Dig., 150 (2002).

[3] Z. Meng, M. Wang,and M. Wong, IEEE Trans.
Electron Devices 47, 404 (2000).

[4] N. -K. Song, M. -S. Kim, S. -H. Han, Y. -S. Kim,
and S. -K. Joo, J. Electrochem. Soc. 154, H370
(2007).

[5] T. H. Kim, H. I. Kwon, J. D. Lee, and B. G. Park,
Int. Microprocesses and Nanotechnology Conf.

464

2001, 240 (2001).

[6] T. P. Leevard Pedersen, J. Kalb, W. K. Njoroge,
D. Wamwangi, M. Wuttig, and F. Spaepen, Appl.
Phys. Lett. 79, 3597 (2001).

[7] A. Qishi, O. Fujii, T. Yokoyama, K. Ota, T. Sanuki,
H. Inokuma, K. Eda, T. Idaka, H. Miyajima, S.
Iwasa, H. Yamasaki, K. Oouchi, K. Matsuo, H.
Nagano, T. Komoda, Y. Okayama, T. Matsumoto,
K. Fukasaku, T. Shimizu, K. Miyano, T. Suzuki,
K. Yahashi, A. Horiuchi, Y. Takegawa, K. Saki,
S. Mori, K. Ohno, I. Mizushima, M. Saito, M. lwai,
S. Yamada, N. Nagashima, and F. Matsuoka, IEDM
Tech. Digest, 239 (2005).

[8] I. -S. Kang, S. -H. Han, and S. -K. Joo, Appl. Phys.
Lett. 91, 092112 (2007).

[9] S. Docking and M. Sachdev, IEEE J. Solid-State
Circ. 39, 533 (2004).

[10] J. H. Lee, M. Y. Shin, K. C. Moon, and M. K.
Han, Phys. Scripta. T114, 199 (2004).

Journal of the Korean Vacuum Society 17(5), 2008



< Research Paper> Journal of the Korean Vacuum Society Vol.17 No.5, September 2008, pp.461~465

Dynamic Characteristics of Metal-induced Unilaterally Crystallized
Polycrystalline Silicon Thin-film Transistor Devices and Circuits Fabricated
with Precrystallization

a,b,c

Wook-Jung Hwang®”®, II-Suk Kang®, Young-Su Kim®, Jun-Mo Yang®®,

Chi-Won Ahn*®, and Soon-Ku Hong"

®Advanced Technology Center for Information Electronic Materials and Components, National Nanofab Center, Daejoen
305-806
bDepartment of Materials Science and Engineering, Chungnam National University, Daejoen 305-764
‘National Nanofab Center, Dagjoen 305-806

(Received August 1, 2008, Revised September 23, 2008, Accepted September 25, 2008)

The phase transformation in a film influences its surrounding. Effects of the
precrystallization method, which removes influences on gate oxide caused by lateral
crystallization, in metal-induced unilaterally crystallized polycrystalline silicon thin-film
transistor devices and circuits were studied. Device by the method was shown to have a
higher current drive, compared with conventional postcrystallized device. Moreover, we
studied DC bias-induced changes in the performance of ring oscillator. PMOS inverters
fabricated using precrystallized silicon films have very high dynamic and stable performance,
compared with inverters fabricated using postcrystallized silicon films.

Keywords : Metal-induced unilateral crystallization, Polycrystalline silicon thin-film transistor,
Precrystallization, ring oscillator
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