Al st =2 ol &

Preparation the AIN thin films with the Al bottom electrode

Geon-hi Kim, Min-jong Keum, hyun-woong Kim, Kyung-hwan Kim”

Dept. of Electrical & Information Engineering Kyungwon Uni.”

Abstract

In this study AIN/Al thin films were prepared at various conditions, such as N2 gas flow rate
[No/(N2+Ar)1 from 06 to 09, a substrate temperature ranging from room temperature to 300TC and
working pressure 1mTorr. We estimated crystallographic characteristics and c-axis preferred
orientations of AIN/Al thin films as function of Al electrode surface roughfness. The optimal
processing conditions for Al electrode were found at substrate temperature of 300TC, sputtering power
of 100W and a working pressure of 2mTorr. In these conditions, we obtained the c-axis preferred

orientation of AIN/A1/SiO2/Si thin film about 4 degree.
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Deposition Parameters Conditions_
Targets A1(99.99%)
Substrate S102(1m)/S1(100)

target-target distance 100[mm]

target-substrate distance 100{mm]
background pressure 3.0x10°mTorr
working pressure 1,2 [mTorr)
sputtering power 100, 200[Watt]
Thickness AIN 800[nm]
Al 200[nm]

3. 83 2 3y

Iy 2% AIN/SIOYST b ete) X-ray 33 sfE
& vehRATh A& sb2 F29 07 T 06004
(002) W&oz 7§ zdol Uehvde R B4
itk ol Az sk GPuiz A e we
bete Ar Jb29) $7kE 29H Holxe YAy
=7} Frteted vehte oz ofs ¥5
Atk Aarta 2wl 0503l E gAHeR
AE AR @e wAg 10°Q - anvl B gho]
gom 0601ddAE 10°Q - ol 9] @tol v

=2
002)
AIN(800nm}
sputtering power : 200W
working pressure : ImTorr
S substrate temperature : RT.
K
£z
n
s
E 0.6
W) 0.7
N 0.8
A 0.9
[E— 1 N T " I ]
20 30 40 50 60
0 [deg]

g 2. Si0YSi Zigdledl FERsed  AINY
X-ray 3% #¥

a9 3& 7IgEE, 39 oF ~9Hd dg5
Azl A BAHAN Al B S dH9

AArle] WHE vepd etk 1y 48 vl
E 300CHA g 9HE S dsste 4
Al 24 A9 AFM imagesE vebd AHol),

a9 39} 4o A g5 UFol A Reelg BW
AAZE vhebd Al sHF- HFe] FA 271 7
¥ &% 10T, ¥ H¥ 100w, Ad o4¥
2mTorrel Al A= Aeoint, a2y 792 %
100C F& 200CoNA Fatsojzl Al 848 3%
Aoz AHEE AS AN gHdgd AR
tensile stress7} $AIsted wiEbm sl Alolg]
adhesion®] #A7} A7l AL #2385 U

fe ¢4 tlo

- 102 -



et felE JlBes
Al 23919 AN §Haeg

300C e =z A Al
FHsA

—O—: 1mTorr, 100W
- : 1mTerr, 200W
—{: 2mTorr, 100W
30 |~ : 2mTorr, 200W

n I 1 1 " ]

0 160 200 300

Temperature

a9 3. Al s5FH=

a9 4. 71#2 = 300CANA AYSIOYSiY

AFM images
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100W
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