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Fig. 1 The color map for TiN films deposited
at different flow rate of Ar and N: in sputter-
ing atomosphere.
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Fig. 2 The color of TiN films (deposited by
FTS) on the chromaticity diagram.

Fig 2L A E8R TH b BEOxy B EN %R
T, Zh b DOEOEEIIHRERE (orange)
DEBAHLTEY, RROLELELE
3 5Mi&DxylE L 1IFER CED LD L HELN

TWBZ L Bbhd, LL, MESORBE

YHBKT0TH oz Dizxt L, REATINEED
FNRBEBHTH5TH oz,

L2 AT, YEIIERRHAZRS (CIE) 2
MEREIZRIT5=/Re [R], [G], [B] »56
EHEERFEMEX, Y, ZOAO—D>TH
%o Z DIEIIRREHN R L IR YEHR K&
BEHAINETHDEELEELD. LEB-TA
e L OEWEEZRRICIIXyE L YED 3 -
DIEREET DHLERD 5. Ar5E0.02,0.09
BLU0. 14Pa—E & L, NeBEER TS+
TANY # LIEOBE, X, yiE & RIBEY D
b ZFig i md . N EREEIMT 5 i oH
T, X yOWTh b HIRETRKRERY,
DORIIRVT 5. FOEILIZArFERBVZ
L5005, FIFAraERC X > T
KO, yiEETFINAER R D, 2D L1,
N EDMERMED A CREBRHE DD TR
, BEKV ZHDOND & B, Nof (Ar+
No) bEOBEIZREREELRIETI L 2R
. % 2 THERT Tx, yIEXBEKRE T TED

YERIG G0 HNDEEIZ 5D 5E|E, R=N:/
(Ar+N2) 25tHE LTz, £ DOFER, ArsyE0.02
Pad§a (R=0.6) ZERVNT, Z DfEITAI0.4
BEOMEL2-T,

RPIiTR LIeD 2 RKDOEBRIZ ETERER
M OxfE, yEIZHIET D, LIzB->TID
EHRMHEDEOEBRIILBITEN T L 2Bk
LTW3, ¥Fig20@ER» 6505 X5
i, xB30.4TESL L AkE L THRARK
E3E, yHR0ALATIZRD EHEHD X S 2k
EHOTL %, ZDX I, SEIT- B
HUET RAETDOR Ny ZRETIX, N4 TR
Eifn/e L CHEBIGEVWEFOEEZEBZZ L
BTE I YEONDFE~DEKFHITKE <,
NoAHEREKT 3 ICENTYREIZEFICET
T3z bbb,

R=N /(Ar+N,)

—f— X ——y
—l— X ——y/
e e X O §

cenuppme= Y (PAr=0.02P8)
ennShene Y (PM_=0.09P8)
censPores Y (PAr=0'l4Pa)

65
0.52

»
n

Chromaticity, x,y
e
=
()
X ‘ssamySiag

1 o 4

0.44 x = -~"-. ..0- 40
S e,

‘-,. y-value of v
s 4 FPure Gold 35

0.42F
130
0.4
I 1 ! 25
0 0.04 0.08 0.12 0.16
PN2 Pa
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Photo. 1 Scanning electron micrographs of cross section of Ti-N films
deposited in different gas pressure: (a)Par=0.06Pa/Px2=0.06Pa, (b)Par
=(0.09Pa/Px2=0.06Pa and (c)Par=0.24Pa/Px2=0.09Pa.

Photo. 2 Appearance of brass (a), Copper (b) and TiN coated copper

substrates (c), (d): (¢) Par=0.09Pa/Px2=0.06Pa and (d) Par=0.06Pa/Px:
=().06Pa.
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Formation of TiN thin films by DC reactive sputtering
and its colorimetric properties

Masateru NOSE, Takio NAKAMURA and Mikiko NAKADA*

(Received October 31, 1997)

ABSTRACT

TiN thin films were prepared by DC reactive sputtering under the mixture of argon and nitrogen
atmosphereusingFacing Target Sputtering(FTS)apparatus. Thecolorimetric properties, crystal
structure and morpholbgy of the films were investigated by the use of spectrophotometer, X-ray
diffractometer and SEM, respectively. The colorimetric properties of the films were evaluated
by means of chromaticity coordinate, x and y, and the stimulus value Y. We have revealed that
the values of x and y become close to those of pure gold under the proper mixing ratio of argon
and nitrogen, and also that the stimulus value Y, which is an index of lightness, becomes higher
as the gas pressure decreases during sputtering, Ps. These results are able to be explained
from the results of X-ray diffraction and the observation of morphology of the film by SEM.
TiN films which have colors similar to gold or copper were chosen from these results, and were
deposited on the surface of copper in order to examine the possibility of application in arts
and crafts, especially in the field of metal works.

KEY WORDS
reactive sputtering, facing target sputtering, titanium nitride, thin films, gold color, colorimetric

properties, metal works
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