A, F4F 573-701

A &
gzt AFAE, did 305-333

i

T §HT 3

5]

22832 A19¢ 135, 20109 19, pp.45~51
&

7}Elg
(20099 11¢¥ 209 W5 20099 12¢ 16¥ <=4, 2009 12

AT

N
]

2

= Ao3e |25 EY Aol 1]
o4 27} 20C A= o 4

L

Al &=

T

i=R=)

s 1

i At

S

3]
=
ST

ol 9

o Al ER AFEH ] B
°oF w7}

11

ke)
F<L particleo] A

o

3k corner effect
o

=
5

[e]

=

A7) 9
G

A
—L
-

o& Ble] 5

e, o

2

o,

dl, A2 oA

A

pu
eny

’

B2

LA

FAlo]

AV} B )

No
M

__A_l
Njo

S92 poisoning IS Folat

=

I A]

2AE YL 3]

113_

T

x4

+<]

s
)

£} A

7_(1—

=

o

B 5 EofellA

o

-

ko

ShiEE sofE e Be
T B2 o

Tk
=

o
el

~

ezho)
12

s

o A o' AA

A5

A ]

A

=

=

F=dl, ol -9~ B poisoning

3% &

go]

7}

=
-

o] &
o

st 4

=
=

LA

s
0|83

< A
o] oA K=

=
=

=

o] 9] 2]

=
=

1)

9] %7]ef| o7}
abd
[7]°] Langmuir probe

=

Bradley

o

g Frol A b A 2~

SHA| =aL

A

L

=

=1
-

1] 918 olel 7b4 ol A}

[

a2

=
=

o} [1]. ]

ki3

“cold” EMM BT} =

]

7

Bo

1

{o
‘AO

M

ejzrle] Qo PepAn, 1Ao] 7l &

3 2oEYe] we

©°
<)

}‘j_]_,

Ade glv [2].

%

ofy

i

=<3

37 ¢

HYs

L

A A=
) o]

i3

LS

P

R4

3} corner effectol

Ak, 2717l 9

Fuel Castellano [3]

IS

ol

=
3

QA Aol

oy e
5

g]
o] Hlg|#Alel Yo E}

iy
o}

YRR o] AlelA]

A&

il

Ee

5

)

HEH 78

2

] jhjoo@kunsan.ac.kr

3}

R

i

1l

W

3}

* [

]

A



BAgE Zelar FUE A6 v 7ol
B Q42 7107 i, 2 o) hel ee] 2 2
EE 2 QUe E R4S e w2 g
k:m £ B4 dofubz v
AEWWWQLH

o

b

l

u

Y

X o oR

r—{u:

H~l

_V,‘i

IN

_|11

o

10

m

_\'*l

e lo oo
&

o
k]
>
roh
O
o
o
Wi
Moo d = oo
e o & 18 bomo -

B AT T AFA SR AL, 47 2915
279) 9% BAL 2 459 SR SvE A

2}l 7FR, AR 5X25%1K] A7]9] A} BAE: 2= T}
2 AR 2x1%0.2 m’Y in—line E}Y] RIIU|EE AHEH
B Al2Elof| A EE QUTk 9]9] F AR I AR o]
7 = (8,101 AAE v ek RS B Al- doped
Zn0 (AZO, 2 wt% Al,Os)olH], Elel= theksh
AAFA 7} 44 AAE = A== FHof Q) B Aol A
7 Y ALEAE AR oH, A Al dukAll
ALEF A (AE, MDX—1.5K)0]aL, T M= Fu
50~250 kHz7H, FEIS 60~90%7H4] %24 7Fs3h

Z20
o‘lT

Yoo
a%mim

=AM HAAF AY93H A=A (ENI, RPG-100)Z A
ST el ol7bE = A AFE AY A9 A

Alolell high voltage probe (Agilent, 100 : 1)3} cur—
rent monitor (Pearson3972, 0.1 V/A, 20 MHz)E A%
3Fod digital storage oscilloscope (HP 546024, 150

MHz)E E3 431

A
2 7)ol &gk B4t corner effect”} EAY Li a
BYuke =43 4= Q= ZnSe ¥ AX ). €7

46

2.3 .4 5.6 .78 .9 10 20 34050 W X X 40 50 0 pm

Figure 1. Transmittance of ZnSe at thickness of 10 mm.
H 255 SAs] 98 & A5l AF2-% thermal image
camera (Fluke, Ti—10)% —20~250°Ce] 4 H$1& 7}
AH 7.5~14 pme] Ao ~HAEY oS SAH |
t}. ZnSe:x Ut pyrex -8y quartz€= 2] Fig. 19
AT 7~15 pme] A2 Geol A FA7E FIHES Bl
o 49d 49 Sk dsky AlerE Akgshe

o=
Agspt,

B4 AdTt dAEE AFFERCA = Al-doped
Zn0 ¥ A 80 mm GoiR Aol F8] 7|89
o S&sl o =AR AMEPL A TAshE HUE EAE
Tzt [7)14 54 B¥E 1 AS B
uhuko] 217]% 5442 4—point probe® %24 = At

III. 234z
1. 9% e} AL 7oA A5 ihdol] o gk e
A
L P} A2 EPlO] AR QI T Al 2=Hlel] 7}

3L v EE] s Feh=eit

AE] o] 9l AEjellA Eshd Fhilets 1 e &%
TEE F0I) Fig. 2(a)= 2917 9% Bl A+
AYE ket Fetznts BAARS wo] el 39
L& F¥olal (b)& "R R A Bllel] Azl S
go] 2% Exolth AHWEE 1.1 Wem’ 22 )
& el A9, B S B ARt | Al o3k 2

=

71743 Blell Al A7)l ofsid dabsel g
EXB drift AZ7} 8A43= closed loopel| W} race
tracke] RFsolXITy, w3 A&} A7) Fo] FHo R
WAFSH= Ftoll A Pl O R dFehe o] 50l 7l4~E F9

Journal of the Korean Vacuum Society 19(1), 2010



Aok G4 BaAT oI5 29HYA B HH) L%

o

2 oro
N

T N

- -

2
O iy
of
_0|L
8,
o
-

o e
s

d

cathode capell AWk B2 7HeA] HAE ¢
X]‘%l, Hol= T race trackolA wHE
g 23k awﬂoﬂ AFZE B A= A
AR 2pA o] FJofx]= FFe| A= Fig.
< EEE YT 2527 7HE
W} of 10°C A% Ao/t U= Zls &
drift 25 we} F4ol= Axp7t A gAlle
= BRI A 3 o AEHE= 3k fjr oz AztE)

e

F}O —h’
g2
Moo 3@

o
2 o
>

> o

l-

rUQ
ST

e

klPF N
Yoo fo
o
o, o
o

Mo

B
P oo 12 o

PN
i
9,
A, J-U
Y
N
O
HU
™
°1N
rkﬂ
of
12
o
B
e o
ftiJ
o,
FQL‘
-
JF? ;g
w2
oo
2 o f

o3z
X,

—43,

-39
36
L33
30
27
24
21
15

L 14,
o

o} 11 g

M

Ao R ekEm Ak Bl A Bt 2k R

2 EPY #ES FEE 7S 7HA "nka sk

o} 53], ZEzulellA] 71 o] 5 9)d] WAsh= 2

2k AApe) 98 Fetzulrt Ald FAF AR 5] ZS-
|

.

OFo] x| 9k7] ujFol] HbH Aol Z R 3 78k 7

o] FH7] whol 1 o]l v Aleld o vkl A

Az Bl $54 B A9e s Eejznle
WANAE WS Fig. 3] VERNQIT, 5 F34 150

kHzoll Al on—dutyE 90%= & W} 60%=2 5

=

— 3,
37
36
L35
L34
L33
32
31
30
- og
o5
o7

26,
20

Figure 2. Temperature distributions on the surface of (a) 2—inch round—type target and (b) rectangular—type target
where plasma is generated by dc magnetron sputtering at each system.

—Ed,
(b) M Leo
57
54
51
45
45
42
|39
35
33
30
26,
S

Figure 3. Temperature distributions on rectangular target where plasma is generated by bipolar pulsed dc of (a)

on—duty 90% and on—duty 60% at 150 kHz.

sk 7w8ts] X 19(1), 2010

47



Bl askoleh, Fig. 3(a)9k o] on—duty7} 90%= AW+ 4
ol Al 10%21 0.66 ustF A2~g w= A5 oA &
X9} Ao FARE ANE DS 5 AUTE AR off-
7131 6.66 s Fl 2.66
Fig. S(b)9Jr ol 2w o] #¢
A= Al fero R i‘f‘ﬂﬂ T UAg ARd wf Bt
AU =S 2w éE =27]e AR B2 FEol A W
BAow ;qx}%o] 2=

1‘
N

Y

oft

Ft} 150 kHz9) on—duty 90%<}F 60%2] A%,
= Fig. 40 Yeplidth. Akt 7] $lojx)=
Zo = oA &7} & Hato] o3 w

L7} AEs] ZolEdoH, o=
A wE w2 7}

4T ¢
Rt HE 3

)11
[U
° 3o

)

‘?l—) :lzé

4o o
> Hr

H

Ju

»—~
=
=2
_>.:
:[m
o, o

o= o
)
0% w
(ks

-
o,
N
%0
>
=
5,
> 7l
o oM
= %
o,

>,
Ul
A
(N
o
to,
ofth
o,
o
7
o
.
M
-3
>
el
2y
=V
e
_0|L
X
L 2

G wudk vl Qrh Hao 93 ZelArkE race
trackoﬂi\i driftdb= ARl AMY E‘rﬁlg] ﬁoixl% Pr—‘?‘

Ay 7Aoo 2 FJove dds o
delile] SRR 25
o]

th Fig. 45 WA |, on] A2 93 P—E}_Z_U}E o]
it

F+= LRC 2ol 93 941;1 | A}, A Ze)zujol| A
Bles g olee TYPxE Uehls AF)

400 06

200 - LsE
— o] -
b o4 =
S 2007 Loz &
& 400+ s 2
;" 600 =
® -800- [ 0.1 o
2 1000 00 3
3 1 @
S -12004 L01 3
w _—
5 1400 L-02 3

1600 , , : : . 0.3

-1.0x10°  -5.0x10° 0.0 5.0x10°  1.0x10°
Time (sec)

on—duty 90%4E d=ro] o}z 7<) Qlt}. Aol
ro 2 e AZE Uloll S71EIe ) sk 49%
el
==

o

0y

o o
o Ey

ke spikeWro] Q1 Polth AAl® = Hzof o
gfzrls mhR o] Fgol A Hzell A wEA £ FTHE
Zt= Zdakse] A g AL A dvk whdo (b)oll A4
7 on—duty 60%= H2= Alte] oA, ZHERt op
2} AFE gt gs Koy, ARele geds] vE &
gtzuE W7 A Eeh
=, Aol &g Az} nfad| EE A e =

24 5 Aol A AR Fu9 duty 7t STk
A LA wrE ehsbe A ek =, Al 7k duty 90%
1t pulse FefE W= duty 60%01A4 L SEREF
Uebgth g e Tk 57HA] STk HW, 1 %
Y 74" Aoz opdEm, 150 kHz9] F=A H2oll A=
1 o:]z‘;o_% '4_01-61- 2= olgdq_

3. Bl 19| particled] 93k &% £ W3}

2~HEE 34 B S 7H AL gl whel v
T 7 bk 1 F SRt particle EAo|Th @Ae]

FAtElRlo A FH o7 Fh= preventive maintenance
(PM) 9] 3t o]fo]7|& 3ft}. Si0, 349 -9, ©] parti—
cled] 93l o}z)o] MASHHA] FA | Azbsl J3FS F7)
% 3t} Particle®] AL AHE|HA] race track <ol
A 2=9H g QJRbEe] HIAHEY Ao AFAEE &
2 QA= oloprlgit), Aol A= o] particlestAlE 12
ab7] 913 theFg s Alskal qlvk 2 Aol AREE
& A B GAITE ARESHAl B B AT E

=
v

S 2
o)

& B

©

- -

= «Q

o [}

>

© O
C

2 =

© ®

= =2

O —

7)) —

a z

T T T T R T
-1.0x10°  -5.0x10° 0.0 5.0x10°  1.0x10°
Time (sec)

Figure 4. Voltage — current waveform by bipolar pulsed dc of (a) on—duty 90% and (b) on—duty 60%.

48

Journal of the Korean Vacuum Society 19(1), 2010



2250 o)gk AuE Al Bl e 2k Exsh 1 9%
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We measured the temperature of target surface inducing by various physical phenomenon
on magnetron sputtering target and confirmed the possibilities if the temperature distribution
could affect plasma and deposited thin film. The target of magnetron sputtering has two
types: round type and rectangular type. In a rectangular target, the concentrated discharge
area by corner effect by magnetic field and non-uniform erosion of target are generated.
And we found the generation of non-uniform temperature distribution on the target surface
from this. This area was 10~20°C higher than non-sputtering area. And if particles are
generated during sputtering process, they were 20°C higher than the area where is higher
than non-sputtering area. These effects result in non-uniformity of thin films, crack of ceramic

target, and shortening target life by non-uniform erosion.
Keywords : Target surface, Temperature distribution, Sputtering, Bipolar pulsed dc
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