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Organic thin film depesition by plasma sputiering has almost not been investigated except for
polytetrafiuoroethylene. Recently, polyimide and other polymers have been spuitered by several
workers, The molecular structure of the sputtered polyimide film was much different from that of
the target. No imide group existed in the film. Active Nz gas added to Ar gas participated in the
decomposition and polymerizing reaction during sputtering. N content in the film increased by
reactive sputtering. The sputtered polyimide films showed excellent properties as ultra thin sclid
lubricating film and heat resistant film. The sputtered polycarbonate film and the cospustered Ekonol-
metal film are of interest for basic and technical applications such as photo-senser, electrical shiel-
ding and optical filters. History and recent studies of organic film deposition by sputtering have

heen reviewed.
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Table 1  Properties of flucrocarbon polymer flm
Material tan & géféiigt;l}lc Resistivity Dielertric Static coefficient
; (V em-1) {Qcm) constant of friction
Bulk PTFEM 0. 0002 1.1x 108 10— 10% 2-2.2 0.08
{80 Hz) (25 um thick) "volume} {60 Hz}
Sput-film**? 0. 001 e e — Comparable
(1 kHz) with bulk value
Spue-film® 0.001 o Ix1or 1.5-3 Comparable
with bull value
Sput-film?!* 0. 006 4108 7 10M 1.7 -
{1 kHz) (1 kHz)
Sput-flm'™ 0.24-0. 3
{steel)
Sput-film!® 0. 001-0. 0005 1.7x108 2x 1018 1.6-1.8 —_—
{1 kHz} (1 kHz)
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Fig. 1 Coefficient of friction vs thickness of
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Fig. 3 Deposition rate of RFsputtered film.
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Fig. 4 Power dependence of deposition rate
under different argon pressure.
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Fig. 5 Infrared spectra of sputtered polyimide
and target polyimide.

Ar HZJE 10m Torr, SEIEH 240 W D& TR »
2 LicBaic DTk B,

3.2 ANwSFRUA L FEOSTHEE

JERE LAz B A4 3 FDOFARIE R <4 bz Fig. 5
Wik Lo A%y ZIEORAARS P B HEDE—
v POENEIRKRELEL-TEYD, 431 FBcERT
5 T24em™, 1, T7Tem™ OWEIEEL R 513 1,100
cm™, 1,400 em™Y, 1,600 et R b i 7o — K
BE—y BRI, 23 —F0, TIAY, T2
JEOLOIELAEEDN, ANy il RY LI F
H-BMRLE ORERES LEESTE T EELD
Nh, Th Ar FEBHL UREENENSLT R EER
BT LS RIETHRASVM L2dleam™ @ ¥ 7 2 =0x
—FADE—7 ARBH, =4 v P OXY A4 I VDR
EO—EOSHE SN EEA LD B,

BEDOBEERT 7 v Hllga Ry # L Lausman &0
B b Wl Ldcds, oYy ZEOFRA R <2 P s —
Ko r@ENERSEDEILboR, 7 v ERIECE
SRRSO TEH D BTN T & & R Al
WIS R B AT R T Ay 2 30, R4
27 PVENCIIRI B R Z EEL BB, FHRW
St CF. (=8 O — 7 Baste FRme R
Aotg b DEIENS,

AU 4L FERSY 2R A I FEDHETEA A
7 b Fig, 8 win iz, AsCy 22— o F &
D BRERSNRBRL, #R BHREE CRERS O
BLTHD, COEMRFBTHINA Sy 2 EXES
N LAy ZERET 2 EMicEO R T I Ve
R EATNEEEL LNE, 3/ C=0wsLs



-

CHREOWRIZA -5 v FTIREEI MRy &8
PHHEINTL T,

Rty ZHNCE U AN AR DNTHEREESRE S
Tl LiefiRe Fig. T iR Uice SRt
i Ar HR A A4 BBl LTEA 4 v DBISETL
oo Ay FHIED Ar IAOT AZ U BETE S,
Ry & rhrc i C, CO, Ni, OHEDHRHFENLT
Bo CTT CO &Ny & Mle=28 THMET 2T L48C
ERAGAYH N DHEML TN E S CO mifnssg
NOTRITVHAEREENSG, A%y 2 hicBIrT 34
AREER BR MR TE D, CHEETA I PRy
ZICKD, RTRE L HFSFOREE THBE TN
BLERRLT A, Wl PMMA 73 2 % w9 24
LEMBERRT L HAEMERC BT R S
%o COBEHRACy Z ) v 0D HEES

3.3 RUAZ FORIGRNwFULY

CNETHASNy 2O N R ELTREESRTHED

. ?olyimide Sput-Pelyimide

%)

ﬂé‘

- 0

g C © 0
=

&
- N

= N

w3

[y

]

=

200 400 600 200 400 500

Binding energy (V) Binding energy (V)

Fig. 6 Photoelectron spectra of sputtered poly-
imide and target polyimide.
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Fig. 7 Mass spectral data for positive ions ex-
tracted from sputtering phase of polyimide.
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Fig. 8 Infrared spectra of sputtered polvimide
underdifferent Ar/N; mixing gas ratio.
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Fig. 9 Photoelectron spectra of sputtered poly-
imide under Ar/N: mixing gas.
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Fig. 10 Mass spectral data for positive ions
extracted from sputtering phase of polyimide
(Ar gas and Ar/Nz gas)
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Fig. 13 Weight loss of sputtered film.
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