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Abstract -~ The thin film metal electrode for
PDP  needs low strong
adhesion. But the sputtered copper film is
weak' in the adhesion between copper and
glass. In this paper, we investigated the
characteristics of resistivity and adhesion
about Cu thin film using fon Beam Assisted

resistivity and

DC Planar Magnetron  Sputtering(DCPM)
Device.
.4 &

PDP4 ¥4 Busd=& AAYEE i 7|¢
Az 2 F48o] a7dd. A7 Ase A
g AEEHE FElE fEe Bage] glog
frelst FAEol £ Cre oj&dld dd4e F
2 Cr/Cu/Cr9] 3% 722 AR oy§ 4y
& FAo] Eslnm 2-33 etchingdioldste £
Aol HAdA oHd EAFESE MMs7 4
8 ¥ d7FodAHE lon Assisted DC Planar
Magnetron(DCPM) ZA & ol &3 = A8 7
2A712 2FY L FANNZA Y. B dF
e BeamA YT 71#9 BiasdY S ¥z 3
Vg A ol ¥yt TS v FFS
d7stgd

Ast7] fstd 2¥3 gol DCPM
<€ X3 FEHFE 277 s g
A} A2g Kaufman 89 lon Beam Source® A

Aslgen BZRNMA2 Arg AHEEYEY. ogan
1#%e DCPMAIAM 10cm AH8e] MdAedn, €
fole FetAE AMEs] 259 AR AH $
utubg gAlskct,

Chamber

<3

o

N
m\%\“‘
s

DC Mugnemron Ton Beam

Pevike

a9 1. A¥FA Ag=E

a9 2. AR dR
FEE

DCPMe #Hd @ <ks} Ion Beam Source®] Beam
Ak, 28a 7lge wlolojx UL HHEIEA
utube FAsQa, wete] 2349 o AAge] ¥
3E 2389 BT 71@o uloloj2x AHLE <l
7hste] mgsigd. a9 12 49 AAY A=
2 Jehia gen 29 2% DCPM ¥ lon Beam
Source®} W% FZEZE Wehln Yt
2.2 &3 % o3
23 3& DCPMY 53 ¢ stelA wadste]
W HRAFS] FAE JEdn Jdoh $HAY

-1791 -



o] 50VeldelMRy HAARI FH3

& 4 g

ol

7hee

o wo  z0 wo eoo 500 00 00 200 900
oI M)

2% 3. DCPM %3 54

aY 4% Beamd Yol @& oj2AFUEE e
Wi vl Jon Beam Source?l olLAFUERE
BeamA ol F71gsE A¥dAd F712 Bygy.

«0
80 A Terr
Heater 6.1A 105V
700 Discherge 310 mA 80V
- Acc 20V
% 50
pa
= 500
]
a&(l()
¥ 30
by
20
100
4
0 100 200 300 400 500 600 700
BeamZ @ (V)

3¢ 4 BeamZSlo] mE oj2¥ AFYUE

29Y 5& DCPM# lon Source® TAld] £33
¢ ue DCPMe) WASAHoE Y 39A9
ImTorr YWs} v]@sE PHAAF} 2788
g 4 9. 2@ Beamdgo] te wEARe
Ase Ao wAsA %

450 T mtenr
400 jon Source : Heatsr §.5V £4mA
A 20V ZmA

Discharge 60V 220 mA Beamn X2}

- 100V
- 3007
- SO0V

200 300 400 $00 600 700 800 %00
gPFEVI

13 5. DCPM# Ion Beam Source A5 %A
DCPMe] WHEA4

I4g 6 DCPME 53&389 CuZ ImTorro}A|
15% 7 sputteringAl 2! & AXFE Z2A3F. 7)

%ol Bias®€ J7MNA 71AA dAYEE 33 2
% Biasd Yol UTE WAY A2YE ¢ F

At
AN ]
. 1 mTorr
15 min
Tg"‘
"~y
s
-y
w0
0.8
E3

o
°

° 50 100 150 200 286

Bias ® 9 (V)
29 6. Biasdsel w& HAg
a¥ 78 34§ Biasd Y dlelA DCPM®  Ion
Beam Source& FAFFHAA Cutele] HAFE
27389 72199 Bias® Beam AYo| FrtedS
2 dxge gags ¢ F Ak

2

t mTerr 15 min DC Planat: 700V 260 mA
lon Source : Meaisr 9.6V §.5A
ACL 200V 3 mA
Dischatge 60 ¥ 150 mA

B

™~ a2

3 \ Beam Mgt

@ 0.8 |

T io-sov :
(X3 ~=100V !

L | 200V

s
>

=
~

e e e

120 200 00

Beam ¥ Y (V)

-

0¢ 500 800

3% 7 Beam# 4 & BiasW ol u©tE dAY

29 8 9, 10& Cudtwre ®HE SEMARIE &
2 ZHolth. 21¥ 8& DCPME 9= & &
el ERAReln, 29 9% 71¥e BiasdYE
200vV2 97k F @At s a9 102
71#9] BiasHYE 200V4 BeamdYe 300VZ
A7RE e EAADOIG

19 10914 BiasHd %S U7MSHEA Beamd Y&
A7tetE e W ERZEF M FxEE € 3
o '

29 9. DCPM 700V, Bias
200V, ImTorrd o
Cu¥d¥ SEM A3

29 8 DCPM 700V,
imTorr g9 Cu E¥
SEM AHA

— 1792 -



23¥ 10. DCPM 700V,
Bids 200V Beam 500V,
ImTorrd & Cu §9
SEMARA

Oy 11 A3RA HAE

(scratch test) ¥ #
AR Golh, &) ko] ONolM HFX S50N7HA 7}
3 A= Ao (a)e DCPME UEEE g2

wupel RAdg ‘%F%U&D% (b)e BIBSZ'}OQ' ‘7P

2g yedc ¥4 ¢ & 5ol DCPM
$2e 56NN 27 vt 3o wed F
e 30N BEANH 274wt Yoy,

223 11. Scratch Test ¥ Cu¥te}
EWAE (a) DCPM 700V ImTorr (b)
DCPM 700V + Bias 200V+ Beam 500V,
ImTorr

1% 12+ XRDREAE ¥ ZoE DCPM ©E%
AAE (11DRY % 3" wzge] AFEHAL
9, Biasd¢3} Ion Beam SourceZ FAE2HE
e (DY ZAE R 84S ¢ + 33,
o]Zo] WA ae FAHY Frty Yoz
CEisii=g

wuaR

Binding Enempy{ ¢V )
29 12. ImTorrel A 8§ Cunlute
XPS #¥  (a) DCPM 700V (b) DCPM
700V + Bias 200V + Beam 300V

% 13, ImTorrel A dAdg Cudtet
XRD ##

(a)DCPM 700V (b) DCPM 700V
+Bias 200V (¢)DCPM 700V + Beam
500V (d) DCPM 700V + Bias 200V+
Beam 100V

19 138 XPSHE S RgEH 4T FA
TF BEF EAxAdE d& Aole gdenw ¥

A gzt A9 Culpdl ZAe] 43t F7H3 A
3.8 B
B dFolME Jon Beam Assisted DCPMA X &

o] ggte] Fajutete] WA EH Glasse Tt
Atelo)] Ra¥g JfAHstnA At OFd A
ZAsd A 7199 Bias® 43 Ion Beam Source®)
BeamdH& 7HHAIZIHA] Cudtzts A4l
2 A3 ImTorr, DCPM 700V, 15min.2 Cu®t%
HAA HAT-L 18Q/crol A FEAHLE 56N m
olgiert, ImTorr, DCPM 700V, 71®Biasd¢
200V, BeamA ¢ 500V, 15min2 Cud}=r3 Al &
AL 0.138Q/aw2 FAsAR, FEH L F3ON -
m 22 g3t

G5 B AN2gg o83 Cudt T E
£ ol4% dFE AT 4Aod
(#1228

[1] XI WANG "“Synthesis of Titanium Nitrode
Films by Ion Beam Enhanced Deposition ", Thin
Solid Film, 202(1991) 315-320

[2] K.L. Mittal, "ADHESION MEASUREMENT
OF THIN FILMS, THICK FILMS, AND BULK
COATINGS”

[3] Harold R. Kaufman and Raymond S.
Robinson ,"Operation of Board-Beam Sources”

(4] Mamoru SATQU, "Coating Films of Titanium
Nitride Prepared by Ion and Vapor Deposition
Method”, Jpn. J. Appl. Phys.24(6) 656-660

EdA=

- 1793 -



