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Study on Reactive Magnetron Sputtering Process and Thin Film of AIN

Mo g B ez g % o o

(Chung-Hoo Paek - Kwang-Hwa Kim + Jung-Soo Cho + Young-Soon Kwak)

2

WA vV EE 2REF ZEA 20 AZ W 54T o] A2 o) AHgE g
ol Bbte] thste] A&stdrt. st EROA 2HAI9 gt Sl mE 22 HAEAHS
7o, o w B wAE Fehxuie] ARLE SA4ES Tetgth A7]19H(107°~107
torr)oll M= HgE Wog ~uEye FPT 5 e, o] 2HREHA AztE =
of w2 AslgnlE utte] A x2S SEMAF Xrayd)dol ¢ale] BM5 4.

ABSTRACT

The setting up and the characteristics of the reactive magnetron sputtering process
are described and AIN thin film deposited by this system is studied in this paper. We
have studied characteristics of the glow discharge for the various magnetic fields and
pressures. And we have studied the plasma electron temperature characteristics at vari-
ous conditions. The sputtering can be done with the stable discharge under low pres-
sure(1073~107* torr). We have analyzed the grain of AIN thin flim obtained under the
various conditions in this sputtering process and also studied SEM photo-analysis and

X -ray diffraction pattern of these samples.
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Fig.1. Configuration of experimental

set-up :

(a)Design of set-up : (b)Photo

of experimental set-up.
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Fig.2. Characteristics of voltage versus
current for various magnetic field
in Ar glow discharge.,
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Fig.3. Characteristics of voltage versus
current for various magnetic field
in Ar-N, glow discharge.
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Fig.4. Characteristics of voltage versus

pressure for various magnetic field
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Fig.6. Photo of glow discharge for vari-

ous magnetic field in the mag-

netron.
a2 6. aRWER0IM 62{7 K| XbH 3}
222 ol AR

A so] AL} 45she Ao A
.

a3 8L & A7olA A mavEE

2T T2AH XA gujEg $2og
8131 of2Zu Ao EYIIASIGA Ao
N LvlE 2 Yo F wete) Ho oy
#9 SEMARIE Yellz o vlms}
71 $13) dvlE wate] A= vl
3% 8(a, ¢, e)e o2 T 7l2ojA g
& 2NEY 3 A2 gulF uete
HetliH, (b, 4, f, g, h)& ol=z3 A%
ER7E20A WA ANER S 3 AT
Al(b, d, ) clz2am} A4 EJFMIVL
75 12521 A, (g)e ol=2 &y R4o) b
7F 95 : 590 A, (hE olzza FAa9
317} 50 1 5091 A5 Jehin Uri. A
8 AF 27L& 1FxY 4HEE 1(mtorr)
Z 331, A7 AAlE 400(gauss) 2
LA & F, ST 400~500(V) &
4& A7kt FHAAFIE 200(mA)E

aiAl stk B Jlwe 3oz R
8

Current : 100(mA)
— Pressure : 1(mtorr)
% Distance : 15(mm)
~—6-
o
2
ES- Ar:N
o
Q { so:s0
§s
— 75:25
c 490:10
(o]
bz- U—B____—D/ﬂ
o
] 4100:0
0 v r v v
100 200 300 400 500 = 600

Magnetic Field (Gauss)
Fig.7. Characteristic of electron tempera-

ture versus magnetic field in Ar

and Ar-N, gas.
38l 7. ol22 % o2& A 8720

M il ME X2 84
2.0(cm) "ol Agjell A& 7]%ell
SElE F3sled 300C € 200C = 7)1
258 Z2-3Y.

I3 8(a, b)9} Zo| 71B2E7 ¥e A



WA ol ER ABEY Tagao) AR 9 Al gy el B% AT

i

(g)AIN, 200C, N5% (h)AIN, 200C, N50%
Fig.8. SEM photos fracture cross Sec- T2 8. M7 IKl 25l 7Tt MEE
tion of Al and AIN thin film depos- oln|sal Asjnls ghate] Mx|
ited at various substrate’s tem- 0|3 AR

perature.

246



A7NAAAN 885 %) A4 35, 1991 9Y

¥, 710l HFEHE A2 7SN 33
olFE7t ¥7] Wil ZF(grain)2 ZA
AetAl ket e A9 ZviR 93
A2t HFH o] FojAH, 7|ALEE
n2o® st Aze] ¥H ojFE7t F7t
dte] 2+ ARzl Lum FE7A At
of B AAES F4ste AHE AA
A B ¢ F Uk 53] otz Ai9
ERTLEE AFRt] WA 29EY T2
M2g PAgstn 7ALEE 200CE I
A A3 drg o 242 22
zstlA 348 ()9 dvlE U 23
7 @A3] thaA gE & 7 A oA
71 2% wytohlt AEEHe YA 4
A, HFA Yz B Gol wet
ZFo] tt2A g& vehlie Ze=
=9, 200C® Zo] #AUES Aset
(2)3 9= d49 Edgol 5% B¢
gdulF9] ()9 #e A& e (h)
BAEAYE Aao o] 50%= S

E BWAUAIL ALR He & 95
Aoz AgstA d& & + o

g 9t 23 drlE e X-rayd

H A%E Jein ek o AmelA

)

e H1 N

56 e — 40_- S ——T TR
Fig.9. X-ray diffraction pattern of AIN
thin film

78] 9. Asjetn|Ee| X-ray 3/EHEn

(100), (002), (101)¥eo] AgLn el
ol2E A& F YorE F gvlgoe] ¥
g4 ~gEZoR FAHDL AFE ¢ T
ATt

I8 10(a, by B dgA ke &

(a}
ORIGINAL CATQODE SURFACE

|
-
1

]

ERODED MATERIAL

Cathod Erosion(mm)

Q.

:\\ CONFIGURATION OF  GATHODE N

SRS S S S SSSS S ONSERAAND
S L WAL B LR L L LRI LI B

10 15 20 25 30
Length(mm)
(b)

Fig.10. Sputter erosion of material along

the length of cylindrical-post
magnetron cathode : (a) Photo
of cathode, (b)Measured erosi-on
of cathode (10mm diam. x 30mm
long).
a8 10. |IE¥ nfadER 239 Hol
gsroz AuleE 2AlEA (a)
239 ARl (b)E30] 3l &#
oH(EZA 10mmxZ0| 30mm)
HELP T IRlE SF Axel ©e
A zlo) Wsle} &30 ARIE YEhAT 2

th. 2 10(a)ollA A3 54 FEL &



W4y k| EE AnEYy Z2Axe Mg R Al syl Be AT

20 EF Hi GRRE Fog 7Y 2
Efo] & HA G AL ¢ F Utk 2
Hu $39 Zolg delsld 4E% A4
50| AAZFE YR FYsHA 27
Edo] He AE ¢ 7 AT

21 & A S ~HEHEL
0.4~1.2(atom/ion)2] WL =2 e}

4.8 B

RS FIIEER ANEY T2AXE
Aze ¥ o] A} WH BAD sk &
olE el #F AFH nFAA @
o]X Adtes S #o] 39 F Aot
1) & tlIelEE A9EY T EA|id
200~600(gauss) 2] A E 713224
ol2 & 7lxge]l 1(m.torr)ol|sle] 13
FAME HYE S2HPAES EE
7 Ao, FAFYH HAYE 500(V)H
o] A¥Yger FEAAH. 58 1A
Fol 5 AV F7HE B5 BAA
& FoE0) 7T

2) BN AY AF SHL ol2Z TV
o] FEnt FaTtxe] Bz 2
BETE LY PHARE A= U
Q3 FHALGE HAasty, AL F
HHI7E 25(%)QA ERTEzOA A
ol of 10(%) st

3) 22 W WY AAREE AT F
7Fhd dsdte A%E vEbH,
& AANME B4 E4HIZE S8
9 AALEE Aestdch. 24 By
H17} 50(%) 2 71 3% ot227te]
745 vla] Ax2EE oF 4u) Fsst
ATt

4) 71BeE7t FE AT 349 IHzs
(grain)2 A7o] &LstA| Rl 2
o] gzt HE A 22 FHE

2R, 7 BLE Fobel e} 24
9 4ol BEsel 2P ARE 74
. BLEE 200CE el FHH
A3} golE setzae Wao) B
7t 3745 GelE el B9nch 4
A s, 50(%)e TG 4
49 A% gy WL 97 270
LEELS
o] B 19909E Fu? Y 33
& AFAG AHFEAA & A7
gule] o5t ATHRE
(1991 59 314 H)

PN

# 1 !

311

1) B.N.Chapman, Glow Discharge Pro-
cesses ; Sputtering and Plasma Eiching,
Jhon Wiley & Son Inc.,(1985).

2) S.Kadlec and J.Musil ; JVac.Sci.Tech.
A.8(3), (1990)

3) £EE, e 712", FA W &9,
(1987)

4) Russak, M.A and Rossnagel, S M. ;
Plasma Processing. 162~172 (1987)

5) Akinori Furuya, Shigeru Hirono ;

J. Appl. Phys. 68(1), 304~310,(1990)

6) N.Kumar et al ; J.Vac. Sci. Tech. A5(4),

1778~1782 (1987).

7) K. Wasa, Hayakawa ; Rev.Sci,Instrum.,
40(1), 693~697,(1969)

8) T.E.Sheridan et al ; J.Vac.Sci. Tech. A8
(3), 1623~1631 (1990).

9) T.E.Sheridan et al ; J.8ci.Tech. A8(1),
30~37 (1990)

10) F.Chen ; Introduction to plasma physics
and contorlled Fusion, Plenum Press ed.,
Chap2.,(1984)



