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(57) ABSTRACT 

A chemical treatment apparatus of this invention is an 
apparatus by Which a chromium ?lm formed on a material 
to be subjected to ?lm formation is etched into a predeter 
mined pattern. This apparatus includes a cathode electrolysis 
reduction device for performing an electrolysis reduction 
treatment for the chromium ?lm as a cathode by using a 
treatment solution containing chloride ions, and an acid dip 
device for dipping the chromium ?lm into an acidic treat 
ment solution after the electrolysis reduction treatment is 
performed by the cathode electrolysis reduction device. 
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CHEMICAL TREATMENT METHOD AND 
CHEMICAL TREATMENT APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2002-240452, ?led Aug. 21, 2002, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a chemical treat 
ment method and chemical treatment apparatus by Which a 
metal ?lm formed on a material to be subjected to ?lm 
formation is etched into a predetermined pattern. 

[0004] 2. Description of the Related Art 

[0005] A TAB (Tape Automated Bonding) technique has 
attracted attention for a long time as a assembling technique 
for assembling semiconductor chips on a long and ?exible 
carrier tape. This TAB technique is very useful since three 
dimensional assembling can be performed by using the 
?exibility of the carrier tape and a plurality of semiconduc 
tor chips can be assembled on the same carrier tape. 

[0006] On a carrier tape to be applied to the TAB tech 
nique, various Wiring patterns made of metals such as gold 
and copper are formed to alloW electrical connection to 
semiconductor chips. Carrier tapes of this type are classi?ed 
into “tWo-layered carrier tape” on Which a metal ?lm is 
directly formed by sputtering or the like Without any adhe 
sive, and “three-layered carrier tape” on Which a metal foil 
is adhered by means of an adhesive. Compared to the 
three-layered carrier tape, the tWo-layered carrier tape has 
eXcellent electrical characteristics and can increase the pro 
cessing speed of a semiconductor chip because no adhesive 
is used. Therefore, the tWo-layered carrier tape is the most 
popular carrier tape recently. 

[0007] In this tWo-layered carrier tape, a metal undercoat 
ing is formed betWeen the tape and the metal ?lm to increase 
the adhesion betWeen them. FIG. 1 shoWs metals often used 
as metal undercoatings and the principal characteristics of 
these metal undercoatings. 

[0008] As shoWn in FIG. 1, any of copper, a nickel 
chromium-based metal, a nickel-vanadium-based metal, and 
a chromium-based metal as metal undercoatings has a 
sufficient initial strength When judged from vieWpoints of, 
e.g., mechanical characteristics, chemical stability, and elec 
trical conductivity. Of these metal undercoatings, copper, 
nickel-chromium-based metal, and nickel-vanadium-based 
metal are unstable and easily deteriorate in a high-tempera 
ture environment and high-humidity environment, and are 
also unsuited to gold plating using a cyanide gold plating 
solution. HoWever, these three metal undercoatings can be 
readily etched into a predetermined pattern. 

[0009] Compared to the above three metal undercoatings, 
a chromium-based metal has resistance to a high-tempera 
ture environment and high-humidity environment. In addi 
tion, a chromium-based metal can be Well subjected to gold 
plating using a cyanide gold plating solution. 
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[0010] Unfortunately, this chromium-based metal must be 
etched by a special etching method in a high-temperature, 
and the metal must be treated by harmful treatment solutions 
such as potassium permanganate. This places a load on the 
environment When Waste solution disposal is performed, and 
produces heXavalent chromium Whose disposal is more and 
more strictly regulated in recent years. That is, a number of 
various unfavorable conditions occur. Accordingly, a chro 
mium-based metal is unsuited to etching. Therefore, a 
chemical treatment method and chemical treatment appara 
tus capable of easily etching these metals are demanded. 

BRIEF SUMMARY OF THE INVENTION 

[0011] It is an object of the present invention to provide a 
chemical treatment method capable of easily etching metals, 
particularly chromium, unsuited to etching, and a chemical 
treatment apparatus using this chemical treatment method. 

[0012] The present invention is a chemical treatment 
method and chemical treatment apparatus by Which a metal 
?lm formed on a material to be subjected to ?lm formation 
is etched into a predetermined pattern. According to a ?rst 
aspect of the present invention, an electrolysis reduction 
treatment is performed for a metal ?lm as a cathode by using 
one of an acidic treatment solution containing acid radicals 
and an alkaline treatment solution containing halogen ions. 
The metal ?lm is then dipped in another acidic treatment 
solution. Preferred eXamples of the acidic treatment solution 
containing acid radicals are hydrochloric acid (HCl), sulfu 
ric acid (H2504), carboXylic acid (RCOOH), hydrogen 
?uoride (HF), and phosphoric acid (H3PO4). Preferred 
eXamples of the halogen ions are sodium chloride (NaCl), 
potassium chloride (KCl), and potassium iodide Pref 
erably, another acidic treatment solution contains halogen 
1ons. 

[0013] According to a second aspect of the present inven 
tion, an electrolysis reduction treatment is performed for a 
metal ?lm as a cathode in a treatment solution containing 
chloride ions. The metal ?lm is then dipped in an acidic 
treatment solution. This acidic treatment solution preferably 
contains halogen ions. 

[0014] In the present invention as described above, a metal 
?lm formed on a material to be subjected to ?lm formation 
can be etched into a predetermined pattern by simple pro 
cesses, i.e., by reducing an oXide formed on the surface of 
the metal ?lm by an electrolysis reduction treatment, and 
performing an acid dip process after that. 

[0015] As a metal forming the metal ?lm, one of chro 
mium, titanium, tungsten, palladium, and molybdenum is 
used. Also an alloy containing at least one of chromium, 
titanium, tungsten, palladium, and molybdenum is used. As 
the alloy, nickel chrome alloy is preferably used. Especially 
When the metal ?lm contains chromium, the production of 
heXavalent chromium can be prevented. 

[0016] In the electrolysis reduction treatment, the metal 
?lm may also be partially dipped in a treatment solution 
containing chloride ions. In this case, the metal ?lm need not 
be entirely dipped in the treatment solution, e.g., it is only 
necessary to partially dip the metal ?lm into the treatment 
solution. Since this reduces the amount of treatment solution 
used, the treatment solution used can be saved. 

[0017] In the electrolysis reduction treatment, it is also 
possible to dip a metal ?lm in an acidic treatment solution 
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containing halogen ions, preferably, an acidic treatment 
solution containing chloride ions, and perform electrolysis 
reduction for the metal ?lm as a cathode. Since electrolysis 
reduction is performed for the metal ?lm as a cathode While 
the metal ?lm is dipped in an acidic treatment solution 
containing halogen ions, preferably, an acidic treatment 
solution containing chloride ions, the metal ?lm can be 
easily etched into a predetermined pattern While an oxide 
formed on the surface of the metal ?lm is reduced. 

[0018] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0019] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention and, 
together With the production description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain the principles of the invention. 

[0020] FIG. 1 is a table shoWing metals often used as 
metal undercoatings and the principal characteristics of 
these metal undercoatings; 

[0021] FIG. 2A is a sectional vieW shoWing an example of 
a material to be subjected to ?lm formation by a chemical 
treatment method according to an embodiment of the present 
invention; 
[0022] FIG. 2B is a sectional vieW shoWing an example of 
the material shoWn in FIG. 2A Which is coated With a 
photoresist; 

[0023] FIG. 2C is a sectional vieW shoWing an example of 
the state in Which the material shoWn in FIG. 2B is exposed 
via a photomask; 

[0024] FIG. 2D is a sectional vieW shoWing an example of 
the material on Which a resist pattern is formed; 

[0025] FIG. 2E is a sectional vieW shoWing an example of 
the material on Which a copper ?lm is etched in accordance 
With the resist pattern; 

[0026] FIG. 2F is a sectional vieW shoWing an example of 
the material on Which a chromium ?lm is etched from the 
state shoWn in FIG. 2E; 

[0027] FIG. 2G is a sectional vieW shoWing an example of 
the material from Which the photoresist is removed from the 
state shoWn in FIG. 2F; 

[0028] FIG. 3A is a schematic vieW shoWing the principle 
of a cathode electrolysis reduction treatment; FIG. 3B is a 
schematic vieW shoWing the principle of the cathode elec 
trolysis reduction treatment; 

[0029] FIG. 3C is a schematic vieW shoWing the principle 
of an acid dip treatment; 

[0030] FIG. 4 is a schematic vieW shoWing the principle 
of an acid electrolysis treatment; 
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[0031] FIG. 5 is a schematic side sectional vieW shoWing 
an example of a vertical feed type chemical treatment 
apparatus; 

[0032] FIG. 6 is a schematic front sectional vieW shoWing 
a cathode electrolysis reduction device forming the chemical 
treatment apparatus shoWn in FIG. 5; 

[0033] FIG. 7 is a schematic side sectional vieW shoWing 
an example of the chemical treatment apparatus; 

[0034] FIG. 8 is a schematic side sectional vieW shoWing 
an example of a horiZontal feed type chemical treatment 
apparatus; 

[0035] FIG. 9 is a schematic side sectional vieW shoWing 
an example of a chemical treatment apparatus; 

[0036] FIG. 10 is a longitudinal side sectional vieW shoW 
ing an example of a cathode electrolysis reduction device; 

[0037] FIG. 11 is a longitudinal side sectional vieW shoW 
ing an example of an acid dip device; 

[0038] FIG. 12 is a longitudinal side sectional vieW shoW 
ing an example of an electrolysis device of the chemical 
treatment apparatus; 

[0039] FIG. 13 is a table shoWing the test results of the 
etching states of a copper ?lm and chromium ?lm When 
treatment conditions are changed in each treatment accord 
ing to the chemical treatment method; 

[0040] FIG. 14 is a table shoWing the test results of the 
etching states of a chromium ?lm When various conditions 
of Experiment No. 7 shoWn in FIG. 13 are changed; 

[0041] FIG. 15 is a table shoWing the results of a test 
conducted to check Whether chromium reduction occurs on 
the surface of a chromium ?lm under the in?uence of an 
acidic treatment solution containing chloride ions during a 
cathode electrolysis reduction process; 

[0042] FIG. 16 is a table shoWing the results of a pH 
dependence test conducted to check Whether a chromium 
?lm is etched by a treatment solution during the cathode 
electrolysis reduction process; and 

[0043] FIG. 17 is a table shoWing the results of a test 
conducted to check Whether hexavalent chromium exists in 
treatment solutions in an acid dip process When hydrochloric 
acid, sulfuric acid, and an NaCl solution are used as the 
treatment solutions. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0044] Embodiments of the present invention Will be 
described beloW With reference to the accompanying draW 
ing. HoWever, the scope of the invention is not limited to 
these embodiments shoWn in the draWing. 

[0045] First and second chemical treatment methods of the 
present invention Will be separately explained beloW. FIGS. 
2A to 2G are sectional vieWs each shoWing an example of 
the state of a metal ?lm on a material to be subjected to ?lm 
formation, in each process of a chemical treatment method 
according to an embodiment of the present invention. 




























