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Properties Electric of AIN Thin Film on the Si and GaAs Substrate
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Abstract

To study the effects of H» gas on AIN insulation thin film, we prepared AIN thin film on Si and
GaAs substrate by means of reactive sputtering method using H: gas as an additives. With treatment
conditions of Hz gas AIN thin film shows variable electrical properties such as its crystallization and
hysterisis affected to electrical property. As a results, AIN thin film fabricated on Si substrate
post-treated with Hz gas for 20 minutes shows much better an insulation property than thst of
pre-treated. And AIN film treated with Hy gas comparing to non-treated AIN film shows a flat band
voltage decreasment. But In GaAs substrate Hz gas does not effect on the flat band voltage.

Key Words : Si, GaAs, Flat band voltage, AIN thin film, Reactive sputtering method

LME

AIN® Wirtzite 23 729 ¢}
M-VE 3{E d=F24 mig
& ANAE, HZFEd KA5AG NAH #
SAW(Surface Acoustic Wave) A& & 7t
2171 Qo AHL FAg, vtmAaxy A
A%, SAWRA Tog29 $8o ZgdHx Yy
[1,2]. AINgHEHe X F7A = SAWARAY 3x17)
ta=ae B3I Foz Fg dATHo gporn
AV X dF D gEH Aol Hojux
T3 oY A F A E(energy band gap Eg=6.2 eV)
ol Wj$ =2 W AfizdA ddE: 4 RIS
o2 Fgo] 7IATH3L.

£3] GaAstt Sivt=A9] MIS(Metal Insulator
Semiconductor)Z: Aol oA HAFo R F-£9

i e

1. 20 e |TlE MABEH
(@712 MEA $H7 ZHE 65

2. Zdtign Sae MoI13EMF

3. Xt S e HM7|Z&at

a. Corresponding Author : jcpark@kyungwon.ac.kr

Hadxf 2007, 9. 21

1xF AMAL 2007, 10. 23

2K MAL 2007, 11. 21

A ALRER 2007, 11. 26

EAy

jurn §
=]

'&—4 0}‘4'0 é =
NEE 7}1%6}% 40]1:} AIN#‘E}% T2 A
(10%~10" @ - em)3t 7Tt 24 =2
, E3 9@AASFIE Sioly GaAsﬂS&?Jr
2AEln B GALEE A7) wEo
7+d 9 g Aot B4 Al He MIS gt
Aol AAAER 8o 7|hHL Ytk
gulz oz AINGTS ARYE g =22
Ax7be BTN o]FofX=H Takeda® &
2-A7Z @A AFE 7HNE) DC =AY FA
Axst Fha7tae EH7]dA Fhvtae] FE
wzl c& WEAel gElxE d4e Busdd
[4]. ) &2 2-Z & (magnetic field)S AL T zZH
EHAE W Yol e A< (magnetic flux)e] H 3

B

do 3OS odk (R A
B> lo 0o @ ox

f
m
B

A B (parallel component)& A F7F AFHoH,
w3 2 AY AT WG F-2 WA (discharge)
ARE AL & UAh o159 Haud w2y &
F8 dx B7) deldE viw ZH- FA4 ¢
Z g ANgGE A2 5 Ao, £&
ZFAE 0~10 % HIMANZ AS FaIkEEEd
Z7tel wel SEAEES §438] Fadty, oF T
ol ldwwzt HAsHA i B ARS &
HEAS 48 § You HERIHFIAT 2P FA



J. of KIEEME(in Korean), Vol. 21, No. 1, January 2008.

B & (ion beam sputtering)® &2 AINuT
3 o) b A4 BRI 25 %9 Hojk w
7é]/\1~o] ?‘sgiﬂg a o]/\Lo] 5]1::] A12037]. & A
1= A Eﬂﬂ‘:}[ﬂ wg AltaL EBAE ii“‘«l 2k3}

4ol A Wt E—Lﬂﬂ}[ﬂ
o] ZRE wm e Aart AINvHe] HAgA 2 9
=]

g2 mAL & & Utk Wang 5 oled 23
HYWoE AN Wehe Z34 whgrhacl diel
2% %% £AE ALY 2% 03 mel W B
# EES 9 4 Adth aeu FaE ABg
o) wa} wste wgge] HIITHTL. Hasegawa 5&

TMAIl(trimethlyaluminum)sourceE ©]-&3F plasma
CVDZ AIN vtuhg Z22A] carrier gas® 24 o
A 242 AME ZT AN uhete] AL ga
o IR i %EH“‘(opncal bandgap)= &

7hethal B P8l =T Wang 2 oW &
B " (on beam sputtering)FS ol €& o $4

£ 5 %% Xgsl= et o] asfA HE
Ho| Folx|x EWo| FeEddvlE BRI E Y
o9l &AW F47F FHE AIN we FZ7)
#oksiA AOH:ZE W3HA Hﬂ o Bd Fx

9ol Has) Au

9 A%g Fg ww 4&@7}011 we) AN
of ZA WHES ¢ F ek A AN

£ A3AA 7
WA SiZ)#3 GaAs7|#HE o) &8l AINYHERY)
w718 BA WEE 4HE o2 GaAs MISHHEA
279 $87H54E AR

2.4 #
&4 RF vtV EE 2HEHPHE o] &3t
Si N1 ## GaAs 71 FH4 o AINHZS Az2sA

A EAZS 3 7Fe AgEo] 01-06 Q - en$l
n-type(100) Si 7%, 0.78 3 Q - cm, n-type(100)

ix 1. AIN ¥9te] A~9E 8 F4,
Table 1. Sputtering conditions of AIN thin films.

Target Aluminum( N,3 inch
diameter)

Substrate n-type Si(100)
n-type GaAs(100)

Target-substrate 85 cm

distance .

Base pressure 3.0x 10° Torr
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Substrate temperature |300 C
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Fig. 2. The I-V characteristic curve of AIN
thin film (Substrate: Si).
(a) without adding hydrogen gas
(b) during early 20 minutes adding
hydrogen gas 5 %
(¢) during late 20 minutes adding
hydrogen gas 5 %
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Fig. 3. The C-V characteristic curve of AIN
thin film(Substrate: Si).
(a) without adding hydrogen gas
(b) during early 20 minutes adding
hydrogen gas 5 %
(¢) during late 20 minutes adding
hydrogen gas 5 %

[\~
(]

oo o Mo

b8 5 % AN BSb), 2¥aL F7
7+ #2728 HA7AZ B9 C-VEA
Rolt}, Fa7t2E7ME A ¥ B¢
= 3H(flat band voltage)e] w$- I 3|2
25 ojx AE FFEd, oHF I LEFA

& 5o 93 et ddeR Az

4
i

s



2=

=

of
)

b 1
Y

po Mo
A

N

id

ot

N

)

off

e

2

o

o

o

2

o e
i

T

i3

o &
bR
i
o
Iy ()
2L
o
flo
=8
‘r‘ ‘).
2y
il
g
E <%
2
2
i g A
X ML ox & & o

=
f
N
fd
Jt yo,
£
N
o)
£
1=z
&
o]
2
=
o
N

A B GV
PRI R FEEhd &
7he Ao vlE

T,

i

)
oh

{>

o)

o

>,

>

N

Al

o

g :
i3

¢

<

Mr 2 N om o o 19

I
ox
3

2
2
> o M
N
S
)

N

(RN e o
b T
N
30{::"
4 flo ]

> B
RIS
N

o

pous

o
Y
o
)
o

N

2 o Om 2
juc
ox ¥ 1o

|

o I 2 > Ay oo 30 o O
4
B
N
I

7

-

&

g% Aoz Az
4=

300 T NBLmoA DC AHe
HE® o482 5 mTorrdlA Z-EH)A&

& FHNY W $28 A7l

oG
)
Z

£z

N

i

of

. %Sy

&2

e fo

o ot

N,
o <
O
&
b
™~
S
g
oft
o,
B 4

}1_5
N
)
rot
g
A
Rl
Sl
(W}
o

qe ¢

h=3
Ao

=

o o
c
o
<

T
_}I_‘
_(ZL
X
ox,
HJo o
o
P
N

1, ¥71) A7}sk
oFa glow, A
AFE A AL 1 MV/emel A <F 107 A/em?
9 e HoFxu ) Si7Re AlEse Qe
Aot waste T 5L FL Hol: AL
GaAs7| o] Sizlde] W3 AINT FAAEYx)9}
EAFATF Fol7t AM YEgIE RoR AR
.

a¥ 5% DC A 150 W 29857 4=
5 mTorrol A AIN®ERS 52 A2 o $a7px
A7heA #2 Bfa), 27 0% F Fa27b
5% HZAZ A9-(b), 28l 7] 20
27t2E 5 % AR A9 C-V
BAFa It 45 H7tex] ge
HE A 27t ol H= #FG3 9o

A 3 B7He A5

o,
&

Jn ro
o,
o

onl
Ho
)
o,
Iz
r
e

t
1

o | aE

+
Wy 2 & ook of
PO = R R =R o (T e A O (T

F7) ol FaTha

rie

o8 > o
N A1)
4

T o

N
Lo
2
B
off
b
i
E}L
B
>
ot
iy
o
.

[-_1‘:_1‘—\—‘

CaEY Al FAatAE A
S| ~E A 27 AT Frlske
g, ol H7M 47271 AN
o] (mobil ion)e & Zg54o] el
o2 AzZEng. 7)Y Favts 5 %S
7t FAVM2E AHAUbeA ge e
&7FE 5 %E AU BeRY o 3H
HEt L glal, H4e) 71&7)7 u) g
| #FEAT o2 g e FavlaE

ot

fo i & >
W
il
31_:‘
N
o

o 85
yo &
i o

Jo
ol

25
4 o o 2 4
f

SLOME oo £ o i ool ofN ob px Ay
2 ok

o NN 8 e 2

y )
ox
tio

N

q

o

A7 BT =EA, A2A A1E, 20083 1Y

NE 1x10° |
S
g
E
.Z' =
2 g
€ 10°F -T
£ l
3
[&]
Rl o3 o s I o 12
Electric field(MV/ecm)
(a)
107
e .
E 1x10” |
(1}
3 /
£ i
g =
8 iy
° B !
MEEETN R
8 I
= <
3
Q
g o2 I e o8 0 12
Electric field(MV/cm)
(b)
107
NE 1x10° |
S
kS
£ =
2 &
3 it
E w0 f I
g I
5 -
(5]

1x10"°
0

K] 0.2 0.4 [X) 0.8 1.0 1.2

Electric field(MV/icm})

(©)

8 4. AINEERE] -V B TA.

Fig. 4. The I-V characteristic curve of AIN
thin film(Substrate : GaAs).
(a) without adding hydrogen gas
(b) during early 20 minutes adding
hydrogen gas 5 %
(¢) during late 20 minutes adding
hydrogen gas 5 %
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