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A Failure Analysis of SLS Polysilicon TFT Devices
for Enhanced Performances
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Abstract

Thin film transistors(TFT) were made based on the polycrystalline Si (poly-Si) crystallized by
sequential lateral solidification(SLS) method. The electrical characteristics of the devices were analyzed.
n-type TFTs did not show a superior characteristics compared to p-iype TFTs. We analyzed the
causes of the failure by focused ion' beam(FIB) analysis  and sdutomatic spreading resistance(ASR)
measurement, to study the structural integrity and the doping distribution, respectively. FIB showed no
structural problems but it revealed a non-intermixed layer in the contact holes between the polysilicon
and the aluminum electrode. ASR analyses on poly-Si layer with various doping concentrations and
activation temperatures showed that the inadequately doped areas were partially responsible for the

inferior behavior of the whole device,

Key Words : Thin film transistor, Sequential lateral solidification, Focused ion beam,

Automatic spreading resistance

.M E

Active matrix liquid crystal display (AMLCD)
7lgel A Mol HE F¥-& thin film transistor
(TFT) AFe] slv. 7[BFeg2 TFT 447
AMLCDA 3857 f4siME Feirld f4A A
#o] Hojob vl HE7IVRY HAIHY 43
& n#orsta Fevige] &4 ¥ o8 A
o G FHLEAAM Aol o]Rojzel Gri{1]

HA vgd HeE¢ FAsd 2EF EoAM
ZAHNFE PHY solid phase crystallization

. DR F&53%9
(A& FeE57t
Fax  02-928-3584
E-mail : solar@korea.ac.kr)
w0 RO m A F e
wix 1 LG.philips-LCD
20029 6% 209 A4, 200293 7Y 239 13 AAgR
2002\ 8¢ 299 HF HAER

(PO 600C ARY EAH *E7 8a7HBR
FALEN B AR ¥ HAYAL BYES}
S Hel A7 Hu 9ok 1980dd Fukel
Sony research group®l Al ¥ excimer laser
crystallization(ELC) W& #2715 g 2
43 WY 8AM, laser energy o wWabAM T
HHAE HE & Uk ol EE vHd HeYE 9
of & o9 laser pulse® HE ALES F
Ao aA ¥ AH HefEE AASAI = FRY
g, dejE gHe 2 EolxBE WE 29
FAZXUE a8y AL oE@dy AEETFT A
2ol Fal 8 dhgeloH2] ELC WEF 9 vz
Helg viaz alol2 FAMR laserdl] dA g
Z EUE &ds =l Fo oy elBAlY:=
sequential lateral solidification (SLS)W¥HE& zZm
gaset A A A dF $g4E A=
dag 4¢ + A& wdelw debd YW
AL vhEA HdE TFT wis] $43 49
Yulel 28 ARY F o34l S@FAYR FAHE



J. of KIEEME(in Korean), Vol. 15, No. 1f, November 2002

42E& ZE GEAE A §9 ¥y s
SLS WEe AHE&sYd AFgE TET Axe
200-400 cm’/v.s ¢ ¥ & CJEEE RUUWE. o
2F#Ho] Yol ¢ B2 H2E FHHI M=
34359 3o MEFF short channel TFTE A
agop goh B 2§ SLS ttEA del@ et
& ol43}9 short channel TFTE AA&n 2
A7H BAE 54 BAsY 4o 2An0E 4%
g o ’IvH6) =AE AFE  short
channel TFTY F2& #¥s31 2o A7H
EA4el AstEe f4UE AHsted g AME
LR R it B TR

2.4 #

21 2% 74 % HIH 54 824

B 2AE Ay ey s8Adol Al 3l
7] f8A A& dels Jug AR E A
Sk 2@ 1o AeolE(gate)obdll g ol
A2(source)9t E=#¢Ndrain)g #HAH
self-align § A#be] @W-g vehligied LDDY
Z2[7e AgsA] @it 279 A 2HE B
aEBl &AE A ddrk 2 HHE
3-terminal FH LB A28 HAsa 7zt Ao
Eg =#le] A¢E A7Ed ol HEE F
Ak AoE EL 20me YAEA KA A
1, AelE ANL)E WHAARAN 428 Z48
Ak, ohEdA dad 9§ gEE SIS FHL
LG-Philips LCD €% T4olA +H4EALH
Agt T4 248 FngEH AAEe] vk

2.2 Focused lon Beam(FiB)

FIB system (Philips Electron Optics/FEI
Corporation 200xP focused ion beam workstation
Cambridge Univ. in UK)& Ab83te] TFTA7}g]
T4 E4He 4397 EwelE g ole
FUA damageE Fol7] A8 20-30nm FEHFE
few pA, 10°Pa, 30keV 9 ¥Ga (mp=3029K) °]
222 AHE 45 ° €7 Ao Husw
Aol Aol &g HESHY olnAE YAHEA.
A% Si0 & #eA, HEF SiNk & 34, ¢
FulEe WA v AoR Holy 3EA W
zE 4€ F d9d. FIBE AF# ¥y 5
7FtA g BEg #E 8 5 e wHelviol

970

Vg

‘ Buffer oxide 3000 A
SL8 polysitidon 560 A

T
gate 802 1000 A

wafer

L !
e

a9 1 SLS vhEA HEE TFT 22t v¥k,
Fig. 1. Cross section of SLS polysilicon TFT.
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