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Effect of anneal temperature and plasma treatment on the
performance of IGZO

Student : Yi-Chun Kao Advisor : Dr. Yew-Chung Sermon Wu

Degree Program of Semiconductor Material and Process Equipment

College of Engineering

National Chiao Tung University

Abstract

In recent years, as far as the specifications of the flat panel
displays are concerned, with the need to scale up the panel size and
increase the resolution, the requirements of the array process are
becoming more demanding. Take the requirement of the metal line
resistance for example; the processes have been improved from the
earlier Mo process, Al-alloy process, pure-Al process used frequently
nowadays, to the coming Cu process, all of these process
improvements have been made to solve the problem on the RC load
effect faced with while scaling.up the panels and increasing the
resolution. After solving the problem on the metal line resistance of
panels, there still are problems on the parasitic capacity loading effect
and the device charging. The main purpose to develop the frequently
used Amorphous Silicon devices into Low Temperature Poly Silicon
devices is to improve the charging ability of devices, and further, to
shrink the device size.

Although Low Temperature Poly Silicon devices can improve the
device performance of Amorphous Silicon devices, the costs of facility
investment are higher and the device uniformity would be subject to
the laser anneal conditions and becomes hard to control, which would
in turn result in the bad device uniformity.

Therefore, a great number of the research institutes and the LCD
makers are investing an enormous amount of money to develop the
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metal oxide semiconductors. The earlier ZnO devices and later metal
oxide semiconductors have been sequentially launched. The biggest
problem, however, is that the device stability is not good. Therefore,
every manufacturer now is doping various elements into the current
materials in order to improve the device stability.

Currently, one of the most popular materials is IGZO which is
considered as one of the materials that are most likely to replace
Amorphous Silicon. So we also hope to utilize different thermal
anneal conditions and plasma treatment methods to improve the
IGZO device stability, and further, to develop the process flows that
are suitable for the 1IGZO devices. That is why we are probing into
the 1GZO thin film with various thermal anneal parameters and
plasma treatment parameters as follows.

Devices can get higher operation current after 330°C anneal.
And the 1GZO film use the N,O. treatment, the devices will get a
better stability. Devices using the N,O surface treatment and 2hr
330°C final anneal, lon-of the devices is about 6.4E-5A, the mobility of
the devices is about 11 ¢cm?/\V-s, the.Vth shift of the device is about
2.62V at stress time 2000 seconds in-V/gs 50V and Vd=Vs=0V. the Vth
shift of the device is about0.44V at stress time 2000 seconds in Vgs 5V
and Vd 15V and Vs QV -
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SRR E R T BB HE - T AR 2 S T Ay R g (R 2R
JEETEE - EWTHNZ AL e R R A B R - N IEEPECVDAERYE
YR ERITAIIRGERE - PECVDERT & HIZIIRSI02 BiSi3N4 /e Hf -
PECVDHY + ZERE B ARRAYIIBURE © SRS EHE T E 2 A REEIR
F o
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2-3 srifTeE e e
2-3-1 XL BT et

XYY EE T EERHE (X-ray photoelectron spectroscopy ,XPS ) TR 225547
BETEEE (electron spectroscopy chemical analysis, ESCA ) » #1[&E2-8F7~ 5 EH &
HRiIEH B Z IR m it 2 — - HAIH B A SEERX0EE 1 DLEEE
FIRARE - KHEEER - BEMRBNEGET - kR E T - ATk E
BIRF E MR F#usk 2 REREARE > o &K LR A DA 1 R e - RIEEXPS AT DL
FHZR AT SR TC 224 L

[E]2-8 XPSZ&tli 5 [15]

BEAME AR T NGB TR ARG EEAZ R TRV E > (HINE R T-HYRES
BRiT o WIS R G REY SIS O CE DI (EAVALRS » HA 5 R B2
it - &EHho T RIEEAV BRI - TP IS ERZ TR EELIRREAVEER -
R T EME BRI P TR SRS IR - SRR ERIR Y © BRanfI(t
SRR Rt AT — D M T S 0 AT -

FERE AT HY £ DT Z R ERE R > MIEEPRAERE - HERRETHIE T
MPREE IR IERE TR EAVAE R © e B X E 2 F TV E TR & -
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B 0 BTHRERE AF R TR AR - EXPST - & EMNETHY
RERE - BIEAE AR EAARY TR - Al LUER Sy o0 -

6000 | : ‘
SiO,
5000 - A

Si

4000 -
3000 -
2000 +

1000 |- N

0

110 108 106 104 102 100 98 96 94
Binding Energy (eV)

[&]2-9 B R EEYXPSEEE 15]

YE2-9 LIRS 8 — AR Al LA CRURIY Fy08a+4 > H S HIFIHY A
IRFP 99. TH1103eV » fifit s ACEMRFRAEUVIVE T FIERCUIE %ﬁ%
B HETHF TIZH AT BB e s AR SR
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2-3-2 FEANETH#EME TEM

(Transmission Electron Microscopy)

210 12

TR R EER A MBI A [E2- 10F 7 - ZR BTt 2 A H =S RE =&
T (—EITE100keV~1MeV ) ZEEEERA100nm bl T 7 58 i - F#EE &
N Y R AH 85 7E A FIRE SV EE BT - BRIV EE T DA R TGS B 12 45
W ZE R4 E BT ERE > 2R BART L 2 5245 - T a8 LeaArE S bh 2 s s 5%
RS SRR 237« R 2R A 8 T B oA RIRR B 2R 2 A 2 LA
BT ( Transmitted Electron ) B 58 S S8 T ( Elastic Scattered Electron ) |
{5 » BAER&ESTEIZE (Diffraction Pattern ; DP ) #E [T AT ¥ i (4 A AH 4 B
i e A T ©

%

—RIME > bR T ETEMBEAS IR - Bin Z RS S 4 #(<100nm) 815
A tAEFEAE TN R LS
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s

EEEE. iln
| == ] kL E = e
| J ws i F
| St ] [ 1L —
[ ’ [ | i .
n ' & chfE g I i
a H HET . d (]
B fasfE.

[E2-11 TEMBISIEE (2]

TEMp Gk 272 =B FRfdiR A= EEE A8 iR - WE2-11F7R - A2
RIS, > ZEEE TR P BRI S » BREE 0 oihrE -
HHFHEM AR (Electromagnetic Lens ) - 2-{Rdfy - T ENIZRAVE T - (HEF#
B0l > EATEAE T AR M EE T o MR B R E T R B B A
UK ~ B sfePEGE% (Image) Bi@ESTIE /2 ( Diffraction Pattern) o
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2-3-3 HP 4156%1Probe station

I |

[E2-12 HP 4156 TFT CiF ot &S

[E]2-13 probe station
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FIE BEE KB Ih
3-1 HhigEhtk

NBIGZOTLHFE Z 2 SIINERRINZRE N E - (Tt Z Al SEEAE © 41
ZER KRB S BRI R IR - MES ThE S ELERIaE R
PERGHVER SR - TRy T A SSEEIGZOTT IR E M - AT e HayERa: © 2l
nE S T PR AR i 5 SRS T PR AR O m AR GE TR T TR -
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3-2 et E MRS H

vd

Vg

Vs
[E3-1 TFT = T = B,

E3-1F7R > =iy cfFRVESR (Vg) ~ R (Vd) -~ JikR (Vs)

> 1d-Vegg I
v R EEE R R Ve -30V-30VE0.5V —{Estep
v RN RS E R 10V (VA=10V)
v R R (Vs=0V )

> REAEETT

v B EEE
> R ERE Ve : -30V ~ 30VAE0.5V—{Estep
<> RGP FARE A 10V (VdA=10V)
< R (Vs=0V)

v B T{EER
<> F’Epﬂﬂilﬁﬁ?%fﬁ BRFH Vg : 30V ~ -30VE£0.5V—{Estep
S RS E R E 10V (VA=10V)
<> R (Vs=0V)

v B {EER
<> AR ERE Ve : -30V ~ 30V4E0.5V—{Estep
<> ORI E R E 10V (VA=10V)
< R (Vs=0V)
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» PBTS (Positive Bias temperature stress )

v
<>
<&
<&

<>

— & HITTHL-VEY: - g EINSLGEE  SALIREDT -
UG RE B BRER E Ve : 50V

/&*THWWIFD/ETTW???&& (Vd Vs= OV)
Stress time : 0/ 100 /200 /500 / 1000 / 2000

Stress{g &= H1d-Vg

> BEET{EXUE (Hot carrier stress ) -
v B HTH-VEY: - mkEINSEEE - S EIBREDT -

S

A 7 B AR E Vg - SV

R EBEEAV 1 30V

SRR (Vd=Vs=0V )

Stress time : 0/ 100 /200 / 500/ 1000 / 2000
Stress{% & H[1d-Vg
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3-3 Eh 7\
3-3-1 IGZO KO T AT

BKORE A LIRS HIGZOTTA TR - B E BRI ] PIIGZOTT
FERRE - HEESHRIORE G HETr2E - BT EMIFIA FERVEKOR
FEARGREETTARHRAE - SE IR - BEICE B T 5 FHRYIR JORERE250°C
FI330°CA A2/ INRFAY AR K B > A (o e 78 33 0°CHY £ 22 JF N2 N Ry T AR HTAR K
SRS SEEFUEIS -

> HERRA
v M EERoven ; ilfiffchamberil AR > BIUTIHHUEKEH -
v OESCRE MR B © 250°C /270°C / 300°C / 330°C
v OROKERE ¢ 2/

1.0 04

1.0E 05

1.0 06

1.0 O7

1.0E 08

1.0 09

Id (&)

1.0E 10

1.0 11
/

— 300/ anneal

1.0E12 —==¢

1.0E 13 W 270 anneal

— 250 anneal
1.0E 14 {

1.0E 15

30 25 20 45 10 5 0 5 10 15 20 25 30
Va (V)

[E&3-2 AEZRKCORE NAYId-Ve

FEARRIBRIORE T - HBRIORERGS - "] PITHYon current K T iHHYEK T
BEIR (p° mobility) $&% + FRalliE3-2 - HoT 2 8aR3-1Frr -
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%3-1 AERIORE FHITTIF2E

2rve i sove T 5o T

Vth (V) -3.82 0.86 4.72 5.19
Mobility (cm2/V-8) 0.12 0.31 2.99 7.05
S5 1.47 1.53 2.9% 1.34
loff (A) 1.8E-12 2.6E-13 3.1E-13 6.4E-12
Onfoff ratio 3.8E+ 6.4E+6 3.6E+7 4.1E7
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3-3-2 IGZOFHEHE LA &

|GZO surface treatment

AR

TFT area
[&]3-3 FIFHCVDEYA [F] BB A IGZO i HA #1722 [l r

TETCRE A [EE K R BEZA ] DIECE To R R M - (B EeAay v ST
FOLERNE o ATLAIRMIEEA T Passivation)) (AT HIGZOHEAE R A R HE & Fl
FIR[EIRY A ENGZOF mAE TS  E(3-3FT~ » AR E A IGZO
HELTRRI o

iR
PEE RN 5 A FHCVD chamberjE 4= S 18 A [EVEARE > HAIHAEE

SEHIGZOEIAMEI TR PR B - (HHAR R HIRRE AR A — S > RE DA =Tt
E’JfFﬂéE

> AR  NoEEAE / NLO=EHE. -

23



FEBRAE

1.00E-04

1.00E-05

1.00E-D6

1.00E-07

1.00E-D8

Ids (&)

1.00E-D9

1.00E-10

1.00E11 |

1.00E-12

1.00E-13

3-4 {ERFEICVDEH

Different Treatment Effect

e

T

[/

[

/

1d-V g3

/ ——Non-treat
N20 treat
J / —HN2 treat
VAR,
. Avph
25 2200 15 10 5 0 5 10 15 20 25
Vo (V)

HIGZOHF R H L - FEEE330°CIRK > Hoti:

FEATEINAIN OB ARG Ml % » HTiT e T UG 2GS © 40834 JTit

B RAER IR - EHE330°CR K (R AId-Ve R AEER A I TFT

Teff o HAYKERS BB Mon currenti] UGS - HoTFHY2EUNFR3-2f17R -

F3-2A AR H BRI T2

- Non treat -

N, T

no

Vth (V) 3.19 0.04 0.12
Mobility (cm?2/V-8) 7.05 1047 10.92
S.8 1.34 0.53 0.46

lon (A) 2.6E-5 9.99E-5 6.39E-5

loff (A) 6.4E-13 6.07E-13 2.50E-12

On/off ratio 4.1E+7 8.94E+7 2.56E+7
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= 45- E’Eﬁwlﬂ %&D_j

4-1 JeiFEEMEE
4-1-1 AR R ST AR

7.0E-05

6.0E-05

5.0E-05

4.0E-05

Ids (A)

3.0E-05

Jn current

2.0E-05

1.0E-05

0.0E+00

[&]4- 14~ [5] BE 45 R B AIZE KO & ¥ On currentty
i HETTFfon currentt G iEZE B KR EEE

—— non-treatment

—— N2
——N20

lon Vs anneal temperatu re

//

RENVIT TR

s

// J;.
L

i

-'-_f’{:—::____‘,/x

/

W~ %]

250

270

300

anneal temperature

currentfE & 4115 2 HIENIFeA-1FTTs -

330

=
% %El

Tt s dE4-1F7R © Hon

F4-1 AEEHFEFHEAZE KR E NHYOn current

Anneal temperature

250°C

2700C

300°C

330°C

6.72E-7 A

1.65E-6 A

1.12E5 A

2.62E5 A

1.95E-0 A

1.1E-5 A

$.30E-5 A

S.99E-5 A

1.28E-5 A

234ES5 A

6.04E-5 A

6.39E-5 A
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4-2

1.E-04
1.E-D5
1.E-D06
1.E-07
1.E-08

1.E-09

Id (A)

1.E-10

1.E-11

1E-12

1.E-13

1.E-14

1E-04

1E-05

1.E-06

AE-07

1.E-08

1.E-09

Id (A)

1E-10

1E-11

1E-12

1E-13

1E-14

IS
4-2-1 3K R R

AR SR

Mon tr

at 270°C anneal

7

'Y

-3 25 .M 45 40 B 1] il o dSy p2id 30
Vg (V)

6 =2Step1:Vg:-30~-30

£ =2»Step 2 : Vg : 30~-30

7 =2Step 3 : Vg : -30~30

[E4-2 RICRFE270°C [ R RV IR

Mon treat

6 =2>Step1:Vg:-30~30

£ =2>»Step 2 : Vg : 30~-30

7 =2Step 3 : Vg : -30~30

[E4-3 BKOMEI00°C T » MEATFR AR
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1E03 p

1604 M Non treat 330°C anneal
—fF =T warn=
1ED5 | s
106 b= /
1.E-07 [ B f/
E‘IEM — ’
o [ 6 =2>Step 1:Vg: -30~30
_‘lf-'ll] I
e £ 2Step 2 : Vg : 30~-30
1.E-142 |"
1E.43 A .ﬂrr A ;‘
e VWM 7 Step 3: Vg : -30~30
Vg (V)

[E4-4 BKOMEIZ0°CT - MEATFR AR

BIOREATTHFAUEEER - (BEERAVRICREER T ITENAYER I
b7 > AERGSURAVE K > BITIREE MR JIREE & 2E4-2 ~ E4-3F1E4-4F7r
HITHorA#E270°C ~ 300°CHI330°C =FE [EIYR KORE - BTARFERYSGE
FE330°CEL M /NI HYAR K& o L SR BV SR T 78 & L PR Gy e 2R
% [HEERECSGEE R BK R R O St ERE TR S s ok
il (EAERSE 20EbR  Fontlnth A B AR RO TR S A
Sep bR ATER R

[E4-2H1[E]4-3 ] DURBHERRYE T A A &LE270°CRI330°CR K » & T
Ft (Ve) BEREHEBERENFEERE  HEEEH BRI S BmEE - 7]
IR S BT Vg AR BIE Ve B4 FIER - JTiFry S S
Ry — AN B BRHE [T A RS MRS - #0E T LRSS B & BB - HoVth
FEIERIRES -

[ 4-4 TR TTRE - (RIFEEAVESEHS - VI RGN - i
I ESE 2R R > (HEE270°CRI330°CIR K FHIRMAF AR ER T -
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4-2-2 N, B BB IR R G

. N, treat 270°C anneal == _.
1.E 06 //'
41.E 4T /4

1.E 08
S /
z

1.E A0

6 =>Step1:Vg:-30~-30

1EM £ =»Step 2 : Vg : 30~30

1.EAZ

1.EA3

7 =2Step 3 : Vg : -30~-30

‘l.'l.ll 'll
- ¥ - 45 @ & 0 5 10 15 M 3B M

Vg (V)
[E4-5 IGZOR N, B4~ FHAIFE270°CIRKT - MEATH SRR

1.E-14

N R AT HYAR K i R 5 T RPRIGZO T (R S i dRie - P ATRMeA &
IGZOFR M MHNAVEAm B | AP TR AR - AEREFRAM AT DA TR AE 48
N SRR AT > £E270°C /NRFIYERR /BOK 1% > TTAFHYREAR R EAEEER
A A e BT R AT 2 CHIE4-SFR ).

e N, treat 300°C anneal . -
1.E-06 /
1E-07 /
EH.E ] /.-{f
;15 N l," |
- / 6 >Step1:Vg: 30~30

1.E-10

1E-1 -

£ =2»Step 2 : Vg : 30~-30

1E-12

1E.43 WE N

7 =2Step 3 : Vg : -30~30

Vg (V)
[E]4-6 IGZOZR N, B AR > FFF]H300°CERK T » ML RIA

1E-14
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EHAFFEREETTARVEROREF300°C 2/NRFHYEDRAR K - TTAFRIREER 52
IR G N Ry S iR KORIIGZOZR [ HYAR K B 17 22 A ELgise i (anEl4-6/
) e

1E03 ¢

. N,treat330°C anneal
1.E 04

1E 05 /,.--
1E .06 /
1.E47 f

Eq.e-ua
—"
= 1E09

6 =25Step1:Vg:-30~30

1.E 40

1LEA1 £ =2Step 2 : Vg : 30~-30
1.E42
1E43 R SO — 7 9Step 3 : Vg : 30~30

1.E-14

-3 2% - A5 W & 0 5 1 1 W B N

Vg (V)
[El4-7 IGZOR N, B 4T B - FEAFIHI330°CIRKT - i 2RI

FEAK 8 B 50/ 330°C 2/ NHFHYZEOK (8 26 Pl Se iy e 28 (ANIE4-TFf
‘T‘ ) e fEERTTAF Ve HE EREMENEER 8 HIEERENE & ERE
BN A VRN S o IR IGZOFM &K EN, EA R > bR T A
DA T R A R Rl on currentY N » IR A LAZIGZO TR SRS

4-2-3 N.OBE S R B AL AR RIS E

1E-04 —
. T
1£-05 ME_C?&'—
1.E 06 /
1.E-08 {
E-'IE -0 '
E'I.E-'Il.‘l 6 =»Step 1: Vg : -30~30
1E-11
1E42 £ »Step 2 : Vg : 30~-30
1E .43 e i
e LM ki LT 7 Step 3 : Vg : 30~30
] S 2 A5 1 -5 1] 5 10 15 20 25 o
Vg (V)

[E]4-8 IGZOR AN OFT B T - FHHIFI270°CIRKT » MR GRA3R
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MHEHY > EHRMTEEHIGZOR M HNOY B AL B - [ HIN,ORY B S
FHIEA S A ORI N O SR G AE BE AR BRI AT e L 2KV O SR 5 AT A IGZOHY
SHREETTEMEVBIE - FrDUHEN OB AT E R AT - £E270°C/NERFHYER K
& - JUAFRVRLIR R ELE2EFORPR (AIE4-8FTR) -

' N,O treat 300°C anneal-—~
1.E 08

6 =2Step1:Vg:-30~30

Id {A)

1.E 10

1.E141

£ =2>»Step 2 : Vg : 30~30

1.E 42

FRL G T ——

7 =2Step 3 : Vg : -30~30

1.E A4

0 25 20 -15-14} alz ﬂl 5 1;: 1; 21:1 2;5 0
Vg(V)
[E4-9 IGZOFRHHN,OFE SRR > FLAF300°CIRIKCT - fLFR SRR

o N,O treat330°C anneal . |

i b/ 3

1.E 06

1.E-47 /
E 1.E083 {
= e f 6 SStep 1 : Vg : 30~30
- 1.E-10

1£.41 £ =»Step 2 : Vg : 30~-30

7 =2Step 3 : Vg : -30~-30

N E R EEE.
Vg (V)
[E4-10 IGZOR TN OB HAZEE » FHAIFI300°CIRK T » BEAFR G RH

A P R OKOR E F300°CH1330°C —/ NFAY RO H R SR th AN e A L
(4N[El4-9FIAIE4- 10778 )

FTLIER A R B B iR o A DIKIE - IGZOMRA LA F 2R i s A L
B EDm AR KR - AT ABGERR P RYERRE - IGZOAE [ AUEEN O R A A

30



FRAYR R G EEA N BRI R T P AT A R > (N O BE A R B A7 °] DAAE
FARRAVE K MR b Ry T -
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4-3 JTiFRYStressi s
4-3-1 BH R HPBTSHENE

Non-treatment

1E-03

1.E04

1E05

1.ED6

o 1E0
el

o 1.E08
1.ED9

1.E-10

1E-11

1E-12

1E13 i y L
V0 VAN

1.E-14

30 S0 15 0SS 0 NS¢ 10 15 X0 X N0

Vg (V)
[E4-11 IGZO non-treat#|FH330°CiE X » PBTSFH3H

TEstressfYFRIR T » )@ H LB A2 [ pm BEEY TR 72 R LASOV( V=50V )
H R JBRNE A R AR A it (VA=Vs=0V) > (HTH-AEIEES P EE S ERER
FEVe=50VIUER T > JorE A E & A ek - fE o B m e e A K
BEFE > HEM{EE T HE S RAVBHAE R A B P ERS fese S 2 EE > (U
E4-11F77R) + FEVe=50VIY LRk & > HITFVEHARERgE 2 X -

> R
v' PBTS (Positive Bias temperature stress ) & :
v HMlEREEE R EVE 1 S0V
Vo R AR i
v’ Stress time ( EE{7:s): 0/ 100/ 500/ 1000 / 2000
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N, treatment

1E04
1.E05
1.E-06
1.E07

——

<L 1eoe

T oEm !

—0 —— 100
1.E-10 !
1E-11 s00 —1000[
1.E-12
1.E-13 2000
.1.E_“ i i i i 1 A J
30 25 20 45 40 5 0 5 10 15 M B O3

Vg (V)
[E4-12 IGZOFEHHN,FEHEFERE - FHF|F330°CE X - PBTSFEIHA

N5O treatment

1.E-03 [
1E Do
1.E 05

1.E 06

1LEAT
<

—_
_1.E-m

1E-10
1.E-11

1E-12

— 2000

1.E-13

1.E-14

30 25 -0 15 A0 5 0 5 10 15 XM B M

[E4-13 IGZOR H N0 ST i B - FEAIIFI330°CIR K - PBTSFRIH

EIGZOEL N, BN, OR R A 1% - HOTIHAEVE=50V TRy (IR 5
KIEHTBCN - EIHBRVEEE TIT ey (BIRER © ANiE4-12 NoR B A R H AR Y
FHAEHEEAE4-13 N,ORm B R HIRHI B -
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10

W non-treatment
OHN2
mH20

&= o o

%]

shiftvalue

E o =

treatment ty pe

[Bl4-14 IGZOEMIBAFETE > £X330°CIE X » TLA-HIPBTSRYE

[&]4-14F77~ » FHESEAR EREESEHE - T ESEVe=50VHy S LR
T ﬁfc#ﬁ%ﬂéﬂ;ﬁ’]ﬁ&c%’?&% | [ERHAER RN ERIESS - (R E R EEHE
BRI TTE - B DS EIRIEHYEGE > HIRAAE 200070288 KN TV
T BEEPINRIV > BT REE TR T | fE A KE BRI E I TR e S
{E&I1.13 V ; FE&a BRI REERI T E - T LAEGEE 2/ NA0.4V > TETTAR
mobility J7TH > 7F &8 7R e A pr BT -t AT DA 2 HoTRsbE =
4-2Ff 7 o

724-2 IGZOFR H AT B R AT PB TSR

Postive stress Hth AS.5. Aumobility
non-treatment 7.97 1.13 -3.57
N, -1.41 0.28 -0.35
N,O -2.62 0.35 -0.50
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4-3-2 AR B A TR R R =

Non-treatment

1.ED5 /rf
1606
1.E0 /
S i
—a0  —10m

o //
al |
N L2

30 025 20 45 A0 5 0 5 10 15 W X W

Vg (V)

[E4-15 IGZO non-treatf!| FH330°CiE K » & FIH L FRIH

N, treatment

Id {A)

M35 M 5 A0 5 0 5 10 15 X B M

Vg (V)

[E4-16 IGZORHHN, AT - FATHI330°CIRK - el TR R RN
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N,O treatment

1E06 /n//"
1.E 06
/
/
I
—f  —i0h

1.E-0F

Lyeco

E‘I.E-{H

1E-10

1EM S00  —— 1000 |

1E-12

— 2000

1E-13

1.E-44

30 25 -0 A5 1;;;{&{\}]1"3 1I5 HI 1'5 3I!I
g
[E]4-17 IGZOFR M HNOFE 42 pn > FEAIFH330°CHRK - Zhail IR

EAERE T RUERY SR T (Ve=5V and Vd=5V and Vs=0V) > ;@5
B A PRI T » (T g (EIdSEA R ERE T - B -RIFE SR
R B ETTA R EREIE - TTEBEET bR - AEGEES
AR pIwWE =t )ﬁ:ﬁEE P o ERFRHRG - REEth F EEB RO - (AE4-15
For) 3 BECGREEAER HE ERRIIT I~ BIE R TR o (Bl DAIBGE - (A1IE
4-16 N, R HI &2 F@@$Hl4 17 N,OFRTH s 4% )

> PNETFRUES (L (Hot carrier stress ) AB{F ¢
[ i 127 BE BB E Vig 1 5V
R EEEEV : 5

N e i P 340
Stress time ( E&fi7:s): 0/ 100 /500 /1000 /2000

AN N NN
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1
0 : F
maobility
1
Q
=2
£ 5
E
-
[7:]
3
B nontreatment
4 mN2
BH20
5
treatment type

[E]4-18 IGZOFR M AT pa - 4E330°CHR K - JiFHyzEL T3 E

[E4- 18R+ LB A [E RAEESPA L T EEBEFE T RTHET
TCARRHERIESCERCR © (ER e R ERRRRIEE - AU TESER B AR
Jeft > S PSR EIKIRA S > BEAAESIE20008 2R KR AVEIRIE T > &
R ES IR - T EHARERRSERS R A 21 58 U] - FEITiFiIx
A 5 BRI mobility /3T FESEC BB A EA IR Lt AES e A 2 B2 2 - H
TLREBENRA-3FTR -

%4-3 IGZOFR A ERAT i B IR HY TT Bk T U 9 EESGE R

hot carrier stress AVth Fat: e Aumobility
non-treatment -4.36 0.84 -0.42
N, -0.01 0.03 -0.09
N-,O -0.44 -0.01 -0.32
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4-4 1w
4-4-1 KB EETFT R E &R

LED |+ mx e 0%
4 E PR 3 L -
20CELT = o e
— @ECNE —S&EcHI

Resistance ({})
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