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Substrate p-type (100) silicon

Substrate Temperature Room Temperature

RF Power 100W

Ar Gas Flow Rate 2 scem

N2 Gas Flow Rate 4,8,10 sccm

O: Gas Flow Rate 16,22 sccm

Work Preasure 10m torr

Deposition Time 144s

Film Thickness ~8.5 nm

<000=> <OON>
HfO, HfON
TiO, TiO,
HfO, HfO,
SigN, SizN,

p-type Si substrate p-type Si substrate

<NON>
HfON
TiO,
HfON
SigN,

HfO,

SiyN,

p-type Si substrate p-type Si substrate

1 AEFHZ MOS BRI RE



=
o
'
T™m

=
<

=
Q
N

10?

10°

S
8

Leakage Current(A/cm?)
1S

=
Q
S

107

Voltage (V)

2~ B EBRE G A ATS I 2 R R R 4R

3~ R

HifEl 2 FTE - AEHEERASEHEO00 ~ OONKNON=% ' » INONAE(EAYRFEN - OOOREMANEA » £
FHENONG A A B ARSI ERT - BEEYASMLE VSR E HERE > HILARIIER TR E
&g LR SIOH/SiSR A YA - DRI B AT RS FH AE L BRI S /T R Y st & ) e AR R R -
MEHHO:54F » SFRNONAE S (mBRR A B Bt RIR B - o] SE/ENONRLE L H AW B0 A4S, - HfO-AIRE

FE R ETEREE T & 5 i herain boundy PR 2% &t -

FMeT A E 3 BifE 4 P EHNONEIRERE - AR KIEREMEBVNIEOT » & AR EERBSEEAENE

HRE(~80) 2 EMbsk - BUE M EEEHEIFENEI > RS BB E R ELEEHO. EXEES  BEEL TN

HEEEENIER T EREM IR AR TEEH/ M ERGNAH-NGELS - Hex Deife - HENS#EELEHE-O

FE4E BRIV E AR EAE 1) » BEA XU RE LN S S e Bk i g » (RIS 2)# S 2 B 25{E - F£000 K O0N

Ao RS DN EALY) - B AR FEEINONAR (Y2 » fEE R FRAN T T » S5 T 5 86 5mE

K2 FE HTiH TS S asa 8/ - FEHITISION T & » MHfTiSiO7 1 EE EHITION 7 M /188 5 Bk iy
& > MRS BN BB -

2.0x10°
1.8x10° [
1.6x10° |
1.4x10° |
1.2x10° |
1.0x10° |
8.0x107 |
6.0x107 |
4.0x107 |

2.0x107
0.0

Capacitance(F/cmz)

Voltage(V)

3~ BAEBIELAFSEZ C-V Rt



3.0

—a—k J 20 m
16 |- —o—EOT jJ28 <.
= 427 &
§Z J26 =

| — 3
S 425 &
L 14 424 &
B 323 =
D - [
=2 122 &
3121 3
12 | 420 <2
419 3
1 1 1 1 1 1 1 18 -

(e’ele) OON NON HfO2

4 AEEETH A B ABESIO FR A LR R

5 Ry AR Ti/HE U b Z e it R Pt &R ] - philEl o 5 R s e sk & LR AV S i/ Mg 3
i EERE(EYIHISKE TS AR SR T s R 5 A IR R T RLESIETY » EpCHIEGRE g i
HIMRERE YA - S EIY R 0.57 B > RERATIERIN > EEESkRE 8BS ENEZEREEI > BREH

BZEGAATIE BRI BB I - TR B Mt R

100

[N

0.1p

H
m
N

Current(A/cmz)

O 1E-4 E =04
IESE | 8-;‘5

1IE6EF |-+ 057

Voltage (V)
6 ~ N [E] T/HE ORI b 2 R B o R 1 e 4 [

8] 6 P - B EREE SIS S R ITIRN - EERELE LIRS A ERBE LSk - SENE

SN - AR R0 - {E Sk S R IDEPRAE T Sk - PR R TR R R R AR PR - B

SRBESKIALL B 0.57 BEZATEZFERK - EURARERS - TISKIALL S 045 BAEHARL 0.5 %% - (BB

FEERBRRSY » BRI THHIEL (i 0.45 PEMBIETRRT K - PR ERBERS ) - L - 7EISMBReA & BLE

75 0.5 WA EEATIRAE AR - [N th LRy A2 - 1% | 7 S v DUB HISk & B 5 /A U K

EOT AU » (ERE AT BRI ACHS - SUbkE RAE 0.5 B ARmaIIIRr: » AR R R ISR 1 B
B -



Voltage (V)

6 ~ AN[E Ti/HE JIFERFEEEZ C-V Fyihdh 4R E -

x| A Ek & 8 2 BHBE R

Leakage Leakage Dielectric Equivalent
Current Current Constant Oxide
Density at Density at Thickness
-1V 1V
04 4.04E-03 6.22E-04 15.16 2.06
0.45 2.32E-02 6.22E-04 15.83 1.97
0.5 6.87E-03 6.84E-04 16.51 1.89
0.57 1.06E+00 7.61E-03 18.43 1.69
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ABSTRACT

In this study, mixed -layers high-k gate stack materials were deposite on p-Si1(100) substrate by
reactive RF magnetron sputtering. Before deposited thin films,the native oxide on Si substrate was
removed by Ar plasma treatment. A ultra-thin SiNx layer was grown which was to be as a barrier by
using Na-plasma to prevent inter-diffusion between oxygen atoms and Si substrate. After thin films
deposited, complete the mixed-layers structure of the used to post plasma treatment and annealing
thermal treatment. Explore several situations in the film deposition process, respectively, deposition in the
form , gas flow ratio, T1/ Hf deposition time,post O2 plasma treatment and annealing, then made into the

MOS capacitor.

The experimental results show that NON structure 18 the best for HfTiION thin film, Optimum flow
ratio in Ar/O2/N2 1s 2/10/22,to plasma treatments 1s 60 seconds and 15 watts, and then annealed at 700
C for 180 seconds to get the best growing conditions, at negatively and positively biased- voltage of
1V, the leakage current densites are 3.3x10°A/em’ and 3.15x10°A/cm’ respectively.The relatively
dielectric constant about 16.35 and the equivalent oxide thickness is 1.91nm.Finally of the experiment,
By the heat treatment in nitrogen at 950 ‘C of the stack structure conversion become HfTiON film and

to investigate the thermal stability, to present high-performance MOS characteristics .
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