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Development of Alternative Metal for Chromium Black Matrix

OO00D0xNO0D0O0OoO=*0oo0oDaao:*
Takehiko Hiruma, Toshiyuki Uno and Yasuhiko Akao

We studied alternative metals for the chromium black matrix in terms of lightening

environmental load and succeeded in developing the metal materials by adding the third

element to nickel-molybdenum alloy (Hastelloy). Aluminum, iron, zirconium and

tantalum were investigated as additive, and iron and tantalum showed the appropriate

etching-rate and strong corrosion resistance. Nitrogen made etching-rate fast without

the worse of corrosion resistance. The alternative metal film adjusted to optimum

conditions showed equal optical properties and etching-rate to chromium, and enough
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Fig. 1 Schematic view of color filter.
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Fig. 2 Etching rate of 75Ni-25Mo(wt%) thin film
added the element.
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Fig. 3 Corrosion resistance of 75Ni-25Mo(wt%) added the element (1.1 area%).
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Fig. 4 N.concentration dependence of etching rate
of 73.5Ni-20.5Mo-3Fe-3Ta (wt%).

o2

g 04

a

O 106

o 108

[

o 010

2 012

&8

o 014

D 16 A i ki i ki
0 2 4 6 8 10 12

N, concentration in sputtering gas (vol%)
—&— Alkali —E&— Hot water
—dk— Heat —i— HCI

Fig. 5 N.concentration dependence of corrosion
resistance of 73.5Ni-20.5Mo-3Fe-3Ta (wt%).
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Table 1 Properties of Oxide Film. Y was Measured
as Two-layer Film.

Standard Nitridation Peroxidation
Sputtering gas
CO: (%) 68 68 71
N. (%) 0 2 0
Y (%) 5.2 5.2 5.4
E/R (nm/s) 2.0 2.5 1.4
Corrosion resistance
{Change rate of OD (%)}
Alkali 08 011 03
Hot water 090 089 042
Heat 05 05 03
HCI 092 091 019
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Table 2 Properties of Two-layer Film.

Alternative metal Chromium

oD 4.3 4.2
Y (%) 5.2 4.8
E/R (nm/s) 1.7 15
Corrosion resistance
{Change rate of OD (%)}

Alkali 04

Hot water o7

Heat o2 01

HCI 04 0
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