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Abstract
In this study, we deposited amorphous indium gallium zinc oxide (a-IGZO) in the active layer by
DC sputter, and compared the components of different spin coating with organic material as
passivation layers. And found saturation current decay, threshold voltage shift to left direction,
Sub-threshold Swing uplift and mobility decreased with passivation cause deterioration of device
characteristics. Corollary is that water and organic solvents solvents contact with device resulting in

damage with electrical properties of device. Finally, passivation layer with organic material by SOG

AR RIAR (AEARTARABEHIRE A XE) bk o ML BT 1 3R
Tel : 03-5593142 3% 3382 E-mail : bmchen@must.edu.tw

HHET 2R 37 & 58 2 #A, Vol. 37, No. 2, Minghsin Journal 79



BRI ~ MRS ~ BR07Ee ~ RS - BRMIN - S0

has the best properties.
Keywords: 1ZGO, Passivation, Direct current sputter, Sub-threshold swing, Threshold voltage,
Mobility

— o

ERKEOREIRIERER B R T - BURE Bt e EMnne B #RE (Cathode Ray Tube, CRT)jH
RS VHEURAS (Flat Plane Display, FPD) » 8fjja)S3iHeE ~ (RLIRERVEEUR G R BB R I i 25 e - B
AR (Liquid Crystal Display, LCD)#H el St e DU BRI RE R 2 R TEREEL E -
TET B ik 7B 2= (High Mobility)FILf: -

HIEEE S (Thin Film Transistor, TFT) B (Active Layen)¥f 0 EIERHRY (Amorphous Silicon,
a-Si) LUK Z54H5 (Polycrystalline Silicon, Poly-Si)Fy = « JEAERYIIEILERE 2 AR » (HAE FERRRIE
FHATY 2 by B a1 SR H B oA R Hak i 558 - (Rl » ST sEr 2Tt B e S 82
BB ALY (Transparent Conducting Oxide, TCO)MU i g8M R - Hrp i BRI 2R LT
(Zinc Oxide, ZnO) - EEAREHE TR - F2ZpER (High Penetration Coefficient) LUK BHEH T EURE -

FEP ALY PSS LS RMECR iR - I H Bz E R iU % (Touch Panel) ~ KE5
AEEM (Solar Cell) ~ HURes (Display)3 - #EAAALSF B A S FERR EELE - HARREHTS
BREATEAE © IRIEL - FEAGR SO A B B LiREREY (Indium-Gallium- Zinc-Oxide, IGZOYHUR 3545
J&g o FF RIS B R RO BE R IR B (Pulse Laser Deposition, PLD) » Hifif&# (DC Sputter) 14}
SIS (RT Sputter) B S #L 18 BRI RRY B LIRSS EIE B ML RS 1-3] - AT S LRE S ]
EE NS B EAR SN T RBEIERE 10 em™/Vs DUREIHRITEE (Flexible)9HE1:(4] » E AT HEYL
RIBERY B 2ty ~E35GRRL - ARSAERR R iR B i — (A AT o HE(LSRER I e
EI R A ISR RO - (RIRLEERE T - B EiBgEny i sUE DM 1GZO » Wik LiFheE LR ErAa R
MORFEEIRRER (Passivation Layer) - $R53JCRREM BT RFIES IV E -

-~ SRRl

e B ST R SR B R - O AR 2 3C BRI A
ARAHYBER] - PR I A AE YR A I T E A RO 3s LI R L e
Bk BRI - IR TR SR AT A - I S R FERT S LA
FRETRIORE » SRBIISE (Aperture Ratio)h/)\ » MAZURRITEHLEUE (Back Light Modulo)KysEEs st
PO » WEEBSINAEE - HIRRRAREL o BDEURR R - RIS FORER AT B
Y ST DGR (Photo Leakage CurrentAIUHE » S A MBI L R R TE PR » 3
SRR - [5-6]

%w%m%¥§%ﬁﬁ%mﬁﬁ,mﬁ1m?ox%ﬁle@mmw\%%ﬁm%¥§%ﬁﬂﬁ
RAKE R IR EEIIES ALY » 21 InGaZnO, (+-1GZ0) - ISR E M2
zﬁaKHO@mmxﬁﬁﬁﬂmy AT I B AT B BRI I E Y 5 2 A b
¥ o

80 PFHETEESR 37 % £ 2 #H, Vol. 37, No. 2, Minghsin Journal



NEFHEATE R B a-1GZ0 TFT 2 EHET

2 | S LB R A e L

IR SRS R R E[Rt Y KR 2 By EHEY)
HABEE (cm’/Vs) <1 50~100 1~100
R LRI (V/dec) 0.1~0.6 0.4~0.5 0.2~0.3
BRI Eif #1250°C 250C L E
BUERA 1K = 1K
AHEREF %(?513 g;%i_g ' TFT-LCD T(F)TL'ELS ?E%J%\g@

TRy SRR S B2 T 2 I SE B o - A&y =& (Samsung) ~ %55 (LG)FEH
BRI A - HAn™MAREIRIZ &) (Toppan Printing Company)i - AfS a-1GZO TFT FEFIFERE THE L
AAE 2005 E5ERLL a-IGZO TFT Befiy 38R 5 B m] #e0EE 1HE - itk 2007 FFEES{ERURasiiar &
(Society Information Display, SID)EH L a-1GZO 5 5 H4EaE).c - e B P R2s (Active Matrix
Liquid Crystal Display, AMLCD)G#3$ — 8% (Organic Emitting Diode, OLED)Aifi Il <& - 2008 4F
= B A T DR T BT RS B SRR S R AR e B AP B W T TR R B o T
WA AR I ANTIR a-1GZ0 Byiftged - itk n] REE LRSS AR B IR A E B A
CEYRENE

=~ LA YR S

HEARWTZE > I BT TRz (Staggered)BURGHE » AE 1 AR o B SRR EAR _EDIRGEIL
(Thermal Oxide)Fy /7305 1000 A (LR (Si0,) fERAEIIE - 2 R BT ELIR IRy /T IR 500 A
MRS SR F B - FELABTEIREENY /i = 500 A B9%E(LSRS% (Indium Tin Oxide, ITO) E{F
fiii (Source) FIfheti (Drain) - FEAEEE (Shadow mask)if F A LANSRSFEL I s 7Bt < [ 7 - FFL iU E
SERRIR K (Annealing) » FERR B AZRLIEE Ry 450 CIRA /NG - SARBEENE AR ER
PREEN > 73 3R Ry SOG~PC411B~P50D J2 PSOE Z=yo-T-A1H - 75 LARFEM TR B Keithley SCS-4200
SRR M B HCR R DA | FE 2 MRy > FIAIE RS EE 5 8 BR(Threshold voltage,
Vi) > REBABFETURy 10nA REFTEENFIMFEERR (Gate Voltage) <EF Rl FERE -

HHET 2R 37 % 58 2 #H, Vol. 37, No. 2, Minghsin Journal =81



BRI ~ MRS ~ BR07Ee ~ RS - BRMIN - S0

ITO
100 nm

ITO
100 nm

IGZ0 30 nm

Thermal Oxide 100 nm

1 ZZgEa(Staggered)fiit B

DY ~ R EEES

FELPE EREEAN I YR G BT RHSOG, PC411B, P50D, PSOE)S ARG 1 EE e 14 » 118 2 Ffr - P
BEAGREUR > VE R REAMR o SR B R R PR R T o BRI A AES o RE AE
Rl - Sl H B Hrh DL SOG TR IREEM < BEREIR T ki ] - S LSRRI A S B 7K B A R AR »
RS R B RUR 7K BT BVAR el R G A T T 1R - AEsE SRz > Hrp XL SOG 1Yy
B Rt -

103
10+
. S
e d R T e
< 107
=
g 108
S
O 199
£ i
5 oK Ak '. —f— /0 Thin SOG
5 | e Yressees w/o PC411B
1o '- —-——jee=e—s w0 P50D
\ JIPOTR — ety e e wjo P50E
1012 . :./ with Thin SOG
‘I ............... with PC411B
107 o e —-—-— with P50D
[ 4 - emmsommas with P50E
10-14 T T T
-10 5 0 5 10 15 20

Gate Voltage (V)

2 ANERRHORGE I B R e

A PC411B ~ P50D ¢ PSOE &M EARAK - btk PSOE BRIy SOG MR EryER
w0 A 3 PR o IR DU e = T ISR o RIS A O ERCER - ] DI EE
JESE IR A IR L > [RITEHERT 2 BRI RS R A SR - T NEEE -

HVYREA RS b R 2 B SR RRRR GR - AN 4 Fis o AL E] SOG Wy b i)y » 43
MRS - #EH R KSR (Sub-Threshold Swing, S.8)8L - {E = (Mobility) » 41 2 iz » BHLE
E R 2R RIS & BT > T SOG Ry TR =A% AT it - HART R WIRERY T -

82 HHErEES 37 % £ 2 HH, Vol. 37, No. 2, Minghsin Journal



NEFHEATE R B a-1GZ0 TFT 2 EHET

e Ea
R TT e rs s

w/o Thin SOG
Yreesane w/o Thick SOG
= e ejmeees wo Thin P50E
-y w/o Thick P50E
— it Thin SOG
--------------- with Thick SOG
——————— with Thin P50E
-, with Thick P50E

Drain Current (A)

5 10 15 20
Gate Voltage (V)

3 IR S AT S 2

K2 B EAFRERM R %R
N L e 2

Farameter | Wwithout passivation | with passivation
?\-Satema\x\ S.8(V/dec) | weelom?Vs) | S.8(Videc) | wre{cm?Vs)
Thin 350G 0.16 7.90 0.61 7.25
Thick SOG | 52 7.83 1.08 7.52
PCat1B 0.47 6.15 0.87 4.35
P50D 0.23 6.50 0.32 5.08
=2 x —e— wiopassiatin Thin PSOE | 0 20 5.65 0.29 2.87

— —% — with passivation

4 : - : - - : Thick PS0E | 035 6.47 0.34 2.10

Thick SOG Thin SOG  PC411B P50D  Thick PSOE Thin PSOE

[l 4 IEPREER AR S R

Threshold Voltage (V)
(=]

B T ERRIIRRE R s B - Ty TR E CRAE N T IR A MEBRE R - R TR Rl R R R b
T REMERENATEN - B LR R BB SR SIREREE FRE 65C ~ MIERRIE 95%IKE =
RVBHEISE AT - WS 5 PR o (R DI - RS R A8 IS - il BRI T
RHAERCATE A MEBRE /K s 8 - EEIRSE % - IRIA ER RIS -

TR 5 T TP E SR SIRIVIREE MR ERE - KILE DU 120°CHER 20 708 - 55
BB BRI S 0 AIE 6 Fir o nIDIESRAERE - IR ER ARSI - AEHDE RIS
IR TR SRIETZ - B S FREE BaA -

HHET 2R 37 % 55 2 #H, Vol. 37, No. 2, Minghsin Journal =83



EIE LIRGEMRAINGE » &

84

8372 ~ BIREE

~ BRI

~ SR

103
10-4 -
105
—~ 10-6 -
<
_0
= 107 1
5
£ 10%
S
O
£ 1094
© B
0O qp10d Golk b . —ge— With Thin SOG
tad, | Y se-de-++ with Theik SOG
10113;;"}, hittlEel — k= with PC411B
* i’ . = RA Thin SOG
1024 < RA Thick SOG
- RA PC411B
101 T T T T T
-10 -5 0 5 10 15 20
Gate Voltage (V)
5 iR e R RS R
103
10+ -
051 e
1094
<
= 107
g
5 10®
O
g 10 4
a :
10710 48 —— RA Thin SOG
; «-efe--- RA Thick SOG
10-119 ! i RA PC411B
bake Thin SOG
10124 eeeeees bake Thick SOG
- hake PC411B
10'13 T T T T T
-10 -5 0 5 10 15 20

% LR RS 1 2 IR

Gate Voltage (V)

[ 6 HtiETR EREINE e s

=]
FELHH

HaLtR -
R T L HERIRYIERE - fEE /KSR

Gk 7 FR e AIEESUUAHERUER > JLIFE TR
SRR -

HHET 2R 37 % 58 2 H#, Vol. 37, No. 2, Minghsin Journal



NEFHEATE R B a-1GZ0 TFT 2 EHET

Drain Current (I,,A)
=

10-10- ‘A — with Thin SOG
. —— with Theik SOG

10114 e it PC4411B
------ bake Thin SOG

10124 ° esesee bake Thick SOG
----- bake PC411B

10'13 T T T T T

10 5 0 5 10 15

Gate Voltage (V)

7 BUER SRR R

20

rHELE LIRRER BITR ~ Sl miRERT DU S e Z IS A R LR - ANfE 8 P - nI IR EE
JUPFEE EORER 2 1% o ISR R R A AR BRI I 8 - TR EAE S =i

BT NI RIS AR L 8 R - HIDE ORa% M B AR A o0 S MEBR BT I ey

W g ETEE

HREEIIMER /KBS > R Z B IVEME - RpSEiiEs - Ui RN & Ik (B fe s EIRE
Ji ZRIGIRTE - A E BB REE R RS > FEULIE LIRS R A SR -

Threshold Voltage (V,,)
N

5 4 —@—— Thin SOG
—_——r Thick SOG
....... #r PC411B
-6 T T
w/o Passivation Passivation RA Bake

8 figtk LRGN AR - i iR N DR SR LI SR R LR

i - i

TE LT e BEEANE LI e BRI A BATR S BRI G AR R MR ~ I

REGSHRRWEREN « BB TR FEOLIFRIEEEE - i IR REN Z AR K B A

HHET 2R 37 & 28 2 #f, Vol. 37, No. 2, Minghsin Journal 85



BRAWIE ~ MRSRTE ~ BRI 2 ~ FR5id ~ BRIV - S0fal

WM B R G T AR I N - WPESER DL SOG Byl tEM Bl » BIRIER TR BT BB R
&8 ARG APRAERE T SEFSHEAB RO AT 85T - 55— T > FERR S IR AVEREE T IREE e
RARAEEMEEIMEN RS (EXEA RSB AL - B g T RE A IIeE
KSR > SRR R 2 BRI -

AR
HEFRIERES (NSC) gz EHRT2. NSC 96-2221-E-009-130-MY3 DLk e 525k bl
(NDL)ZtE#5s NDL99-CO1M2-008 ~ HHsgrH: P S 28] MUST-100 588 3 -

U

-~ 2E

1. Arun Suresh, Praveen Gollakota, Patick Wellenious, Anuj Dhawan, & john F. Muth. (2008). Transparent,
High Mobility InGaZnO Thin Films Deposited by PLD. Thin Solid Films, 516(7), 1326-1329.

2. Jae Sang Lee, Seongpil Chang, Sang-Mo Koo, & Sang Yeol Lee. (2010). High-Performance a-IGZO TFT
with ZrO, Gate Dielectric Fabricated at Room Temperature. /EEE, 31(3), 225-227.

3. Woong-Sun Kim, Yeon-Keon Moon, Kyung-Tack Kim, Je-Hun Lee, Byung-du Ahn, & Jong-Wan Park.
(2010). An Investigation of Contact Resistance between Metal Electrodes and Amorphous
Gallium-Indium-Zinc Oxide (a-IGZO) Thin-Film Transistors. Thin Solid Films, 518(22), 6357-6360.

4. Kenji Nomura, Hiromichi Ohta, Akihiro Takagi, Toshio Kamiya, Masahiro Hirano, & Hideo Hosono.
(2004). Room-Temperature Fabrication of Transparent Flexible Thin-Film Transistors Using Amorphous
Oxide Semiconductors. Nature, 432, 488-492.

5. R. Baeuerle, J.Baumbach, E. Lueder, & Siegordner. (1999). in S°D 99 Digest Society of Information
Display, 14.

6. Z. Suo, E. Y. Ma, H. Gleskova, and S. Wagner. (2002). Thin-Film Transistor Circuits on Large-Area
Spherical Surfaces. Appl. Phys. Lett., 81, 2091.

86 FHETES 37 £ £ 2 #H, Vol. 37, No. 2, Minghsin Journal



