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(57) ABSTRACT 

A thin film capacitor includes a metal foil, dielectric layers 
and internal electrode layers alternately disposed on the metal 
foil, and a top electrode layer on the topmost layer among the 
two or more dielectric layers. These layers have peripheries 
that define an outer profile flaring toward the metal foil as 
viewed from the stacking direction of the thin film capacitor, 
and at least one dielectric layer of two or more dielectric 
layers satisfies a relationship BA-0 wherein A is a gap of the 
periphery of the internal electrode layer directly below the 
dielectric layer protruding from the periphery of the dielectric 
layer, and B is a gap of the periphery of the dielectric layer 
protruding from the periphery of the internal electrode layer 
or the top electrode layer directly above the dielectric layer. 
The thin film capacitor has a structure free from short-circuit 
ing and reducing debris of broken dielectric material. 
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THIN FILMI CAPACTOR AND METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a thin film capacitor 
and a method of manufacturing the same. 
0003 2. Related Background Art 
0004 Recently, a reduction in profile of electronic com 
ponents has been accomplished rapidly, resulting in the 
requirement for a multilayer thin film capacitor that is com 
posed of a lower electrode, alternately disposed dielectric thin 
films and electrode films, and an upper electrode, in that 
order. Thin film capacitors having Such multilayer dielectric 
thin films are disclosed in, for example, National Publication 
of International Patent Application No. 2006-511088 (Patent 
Literature 1) and Japanese Unexamined Patent Application 
Publication No.8-78283 (Patent Literature 2). 
0005. In the thin film capacitor described in Patent Litera 
ture 1, particularly in FIG.7D, electrode layers and dielectric 
layers are alternately deposited on a dielectric base layer into 
a stepped profile. The dielectric layers have edges flush with 
those of the alternately-deposited electrode layers in the 
stacking direction. 
0006. The thin film capacitor described in Patent Litera 
ture 2, as shown in FIG. 2, is formed by alternately depositing 
dielectric thin films and metals on a metal foil, each of the 
metals being deposited through a mask, and processing the 
resulting stack by ion milling from the topmost layer which is 
the farthest from the metal foil, for tapering. 
0007 Unfortunately, in the thin film capacitor described in 
Patent Literature 1, because the edges of the dielectric layers 
are designed to be flush with the edges of the electrode layers 
in the Stacking direction, the edges of the dielectric layers 
sometimes project like shelves from the electrode layers for 
the reason of manufacturing tolerances and variations. As a 
result, the edges of the dielectric layers were broken into 
debris, which cause a problem particularly in case of forming 
the thin film capacitor by wet etching. 
0008 To cope with the problem, the electrode layer just 
below one dielectric layer may have an edge protruding from 
the dielectric layer, however an unnecessary protrusion of the 
edge could causea short circuit due to the contact between the 
protruding electrodes. 
0009. The thin film capacitor described in Patent Litera 
ture 2 has a structure having tapered side Surfaces where 
electrodes are deposited for electrical connection between the 
internal electrodes, and thereby adjacent electrodes are easily 
brought into contact with each other to be a short circuit 
depending on the accuracy of the patterning of the internal 
electrodes and the taper etching. 

SUMMARY OF INVENTION 

0010. An aspect of the present invention has been accom 
plished in view of the above situation, and is directed to 
provide a multilayer thin film capacitor that prevents short 
circuits and reduces debris of broken dielectric material, and 
a method of manufacturing the same. 
0011. A thin film capacitor according to an aspect of the 
present invention includes a metal foil, two or more dielectric 
layers on the metal foil, one and more internal electrode 
layers, each disposed between two adjacent dielectric layers, 
and a top electrode layer provided on topmost layer among 
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the two or more dielectric layers. These layers have periph 
eries that define an outer profile flaring toward the metal foil 
as viewed from the stacking direction of the thin film capaci 
tor, and at least one of two or more dielectric layers satisfy a 
relationship BA-0 wherein A is a gap of the periphery of the 
internal electrode layer directly below the dielectric layer 
protruding from the periphery of the dielectric layer, and B is 
a gap of the periphery of the dielectric layer protruding from 
the periphery of the internal electrode layer or the top elec 
trode layer directly above the dielectric layer. 
0012. The thin film capacitor, which satisfies the relation 
ship B-A for the gap A and the gap B with respect to at least 
one dielectric layer, reduces the risk of the contact between 
adjacent internal electrodes, and reduces short circuits. The 
thin film capacitor, which further satisfies the relationship 
A>0 for the gap A, reduces potential projection of a dielectric 
layer from the underlying electrode layer during manufactur 
ing, and reduces debris of broken dielectric material. 
0013 The gap A is preferably 2 um or more. This reduces 
the generation of debris of broken dielectric material. 
0014. A method of manufacturing a thin film capacitor 
according to an aspect of the present invention includes the 
steps of: (a) alternately depositing dielectric films and con 
ductive films on a metal foil to fabricate a laminated body 
including two or more dielectric films each disposed between 
the metal foil and a conductive film farthest from the metal 
foil, and (b) patterning the laminated body serially from a side 
of the dielectric film farthest from the metal foil such that 
these layers have peripheries defining an outer profile flaring 
toward the bottom of the laminated body as viewed from the 
stacking direction. In step (b), the dielectric films and the 
conductive films are processed such that at least one dielectric 
film of the two or more dielectric films satisfies a relationship 
B>A>0 wherein A is a gap of the periphery of the conductive 
film directly below the dielectric film protruding from the 
periphery of the dielectric film, and B is a gap of the periphery 
of the dielectric film protruding from the periphery of the 
conductive film directly above the dielectric film. 
0015. In the method of manufacturing the thin film capaci 

tor, the laminated body is processed such that at least one 
dielectric film satisfies the relationship BA for the gap A and 
the gap B, which reduces the risk of the contact between 
adjacent internal electrodes, and reduces short circuits. The 
laminated body further satisfies the relationship Ad-0 for the 
gap A, which reduces potential projection of a dielectric film 
from the underlying conductive film during manufacturing, 
and reduces debris of broken dielectric material. 

0016. In the step of processing the laminated body, the 
patterning may be performed by wet etching. The patterning 
by the wet etching may cause over etching of the conductive 
films. In other words, even if a conductive film is etched to an 
inner part of the edge of the dielectric film thereon, the over 
etching cannot be observed from the dielectric film above, 
therefore it is difficult to stop the etching at A=0. Control of 
the etching by time also precludes completion of the etching 
at A=0 due to process variation. The processing of the films to 
satisfy the relationship A-0 for the gap A facilitates visual 
inspection, and effectively reduces potential projection of a 
dielectric film from the underlying conductive film. 
0017. An aspect of the present invention can provide a thin 
film capacitor having a structure that prevents short circuits 
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and reduces debris of broken dielectric material, and a 
method of manufacturing the same. 

BRIEF DESCRIPTION OF DRAWINGS 

0018 FIG. 1 is a sectional view of a thin film capacitor 
according to an embodiment of the present invention. 
0019 FIG. 2 is a plan view of the thin film capacitor shown 
in FIG. 1. 
0020 FIG. 3 illustrates the thin film capacitor shown in 
FIG. 1 provided with a cover layer on the top and terminal 
electrodes. 
0021 FIG. 4 illustrates a laminated body produced by a 
manufacturing process of a thin film capacitor according to an 
embodiment of the present invention. 
0022 FIG. 5 illustrates a laminated body produced by a 
manufacturing process of a thin film capacitor according to an 
embodiment of the present invention, the laminated body 
being Supported by a glass Substrate with an adhesive layer 
therebetween. 
0023 FIGS. 6(a) to 6(e) illustrate the steps of processing a 
laminated body in a manufacturing process of a thin film 
capacitor according to an embodiment of the present inven 
tion. 

DESCRIPTION OF EMBODIMENTS 

0024. Embodiments of the present invention are explained 
below with reference to the accompanying drawings. The 
same elements are designated as the same reference numerals 
without duplicated explanation thereof. 
0025 FIG. 1 is a sectional view of a thin film capacitor 
according to an embodiment of the present invention. FIG. 2 
is a plan view of the thin film capacitor shown in FIG.1. As 
shown in FIGS. 1 and 2, a thin film capacitor 10 includes a 
laminated body including a metal foil 12, two or more dielec 
tric layers 14 provided on the metal foil 12, internal electrode 
layers 16 each between two adjacent dielectric layers 14, and 
a top electrode layer 18 on the topmost dielectric layer 14. 
0026. The thin film capacitor 10 uses the metal foil 12 and 
the top electrode layer 18 as a pair of opposed electrodes. The 
metal foil 12 is self-supporting, and functions as a base mate 
rial to support the dielectric layers 14, the internal electrode 
layers 16, and the top electrode layer 18. 
0027. The metal foil 12 is preferably made of a metal 
composed of at least one base metal selected from Cu, Ni, and 
Al. In particular, Ni is preferred. 
0028. The thickness of the metal foil 12 preferably ranges 
from 5 to 100 um, more preferably from 20 to 70 um, and most 
preferably about 50 lum. A metal foil 12 with an excessively 
Small thickness is hard to handle during the manufacture of 
the thin film capacitor 10, whereas a metal foil 12 with an 
excessively large thickness is less effective in Suppressing 
leak current. In the latter case, it is difficult to repair the 
deformation including warpage occurring during thermal 
treatment, by a pressurizing operation. The metal foil 12 has 
an area of about 1 by 0.5 mm for example. 
0029. The dielectric layers 14 are composed of: a (ferro 
electric) dielectric material having a perovskite structure Such 
as BaTiO (barium titanate), (Ba-Sr.)TiO (barium stron 
tium titanate), (Ba-Cal)TiO, PbTiO, and Pb(ZrTi)Os: 
a complex perovskite relaxor ferroelectric material Such as 
Pb(Mg,Nb)Os, a bismuth layer-structured compound 
Such as BiaTiO2 and SrBi-Ta-Oo; and a tungsten bronze 
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type ferroelectric material Such as (Sri Bal)NbO and 
PbNbO. Each dielectric layer 14 has a thickness of from 10 
to 1000 nm, for example. 
0030 The internal electrode layer 16 is made of a metal 
conductor such as Ni, Cu, Pt, Ru, Ir, Ag, Pd, or alloy thereof. 
The internal electrode layer 16 has a thickness of from 10 to 
1000 nm for example. 
0031. The upper electrode layer 18 is preferably made of a 
metal composed of at least one base metal selected from Cu, 
Ni, and Al, more preferably Cuor Cu alloy. 
0032. The thin film capacitor 10 of the embodiment, as 
shown in FIGS. 1 and 2, has a stepped pyramid-shaped struc 
ture, and the outer profile defined by these layers flares toward 
the bottom of the laminated body along the entire periphery as 
viewed from the stacking direction of the laminated body. 
Each dielectric layer 14 satisfies the relationship BA-0. 
wherein, A is a gap of the periphery of an internal electrode 
layer 16 disposed directly below the dielectric layer 14 pro 
truding from the periphery of the dielectric layer 14, and B is 
a gap of the periphery of the dielectric layer 14 protruding 
from the periphery of the internal electrode layer 16 or the top 
electrode layer 18 disposed directly above the dielectric layer 
14. 

0033. If the value of the gap A approximates that of the gap 
B as a whole, the value of the gap A may be larger than that of 
the gap B at Some locations. In Such a case, the relationship 
between the gap A and the gap B is determined based on the 
average of the gaps along the periphery of the layers. In the 
case where the dielectric layer 14 on one internal electrode 
layer 16 is shaved off to form a pad region on the internal 
electrode layer 16 for extraction of a terminal electrode, the 
relationship between the gap A and the gap B can be disre 
garded. 
0034 FIG. 3 illustrates the thin film capacitor 10 shown in 
FIG. 1 provided with a cover layer 20 on the top and terminal 
electrodes 22. The cover layer 20 is composed of an insulating 
material such as polyimide. The terminal electrodes 22 are 
composed of a conductive material Such as Cu, and are 
extracted from the metal foil 12, the internal electrode layers 
16, and the top electrode layer 18 through the cover layer 20. 
0035) Since mutual contact of any two electrodes neces 
sarily causes a short circuit of the thin film capacitor 10, a 
Smaller gap A provided between an internal electrode layer 
and the overlying dielectric layer 14 can reduce the risk of the 
short circuit. If the gap A is Zero, however, the edge of the 
internal electrode 16 may reside inner than the edge of the 
dielectric layer 14 for the reason of manufacturing tolerances 
and variations. In this case, the edge of the dielectric layer 14 
projects like shelves, which may be broken into debris. 
0036. During the processing of the dielectric layer 14, if 
the gap B between one dielectric layer 14 and the overlaying 
internal electrode layer 16 is large, the distance between the 
protruding internal electrode layers is increased, which also 
reduces the risk of the short circuit. 

0037. In order to increase a capacitance of the thin film 
capacitor 10, it preferably includes larger electrodes, and 
essentially the internal electrode layers 16 and the dielectric 
layers 14 both preferably have maximum sizes (the dielectric 
layers 14 preferably has a maximum area to increase the area 
of the overlaying electrode layers 16). In other words, the gap 
A and the gap B are preferably as Small as possible in con 
sideration of the capacitance. In view of the above condition, 
the total gap A+B is preferably of from 4 to 25um, and more 
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preferably from 5 to 10 um. The gap A is preferably of from 
0 to 10 um, and more preferably from 2 to 5um. 
0038 A method of manufacturing the thin film capacitor 
10 is explained below with reference to FIGS. 4 to 6. 
0039. As shown in FIG.4, a laminated body 100 is fabri 
cated. A dielectric film 14a is formed over a metal foil 12. The 
dielectric film 14a has a composition identical to that of a 
dielectric layer 14 of a thin film capacitor 10 to be finished. 
The dielectric film 14a may be formed by deposition pro 
cesses such as a Solution coating and firing method including 
a sol-gel method and a metal organic compound deposition 
method (MOD), PVD including sputtering, and CVD. 
0040. Next, a conductive film 16a is formed over the 
dielectric film 14a. The conductive film 16a has a composi 
tion identical to that of an internal electrode layer 16 of the 
thin film capacitor 10 to be finished. The conductive film 16a 
may be formed by a method such as DC Sputtering. 
0041. A dielectric film 14a is formed over the conductive 
film 16a. A conductive film 16a is formed over the dielectric 
film 14a. A dielectric film 14a is formed over the conductive 
film 16a. This produces a laminated body of the metal foil 12, 
the dielectric film 14a, the conductive film 16a, the dielectric 
film 14a, the conductive film 16a, and the dielectric film 14a 
in sequence. 
0042 Each of the dielectric films 14a is fired after being 
stacked. Preferably, the firing is performed at a temperature 
that causes sintering (crystallization) of the dielectric films 
14a, and specifically ranges from 500 to 1000°C. The firing 
may be continued for about 5 minutes to about 2 hours. The 
atmosphere during the firing may be, but not limited to, an 
oxidizing atmosphere, a reducing atmosphere, or a neutral 
atmosphere. Preferably, the firing is performed under an oxy 
gen partial pressure which prevents oxidation of at least the 
metal foil 12 and the conductive films 16a. The firing is not 
necessary for every stacking of the dielectric films 14a. Two 
or more or all of dielectric films 14a may be collectively fired. 
0043. A conductive film 18a is then formed over the top 
dielectric film 14a of the fired laminated body. The conduc 
tive film 18a has a composition identical to that of a top 
electrode layer 18 of the thin film capacitor 10 to be finished. 
This results in the laminated body 100 with the metal foil 12, 
the dielectric film 14a, the conductive film 16a, the dielectric 
film 14a, the conductive film 16a, the dielectric film 14a, and 
the conductive film 18a in sequence. The conductive film 18a 
over the top dielectric film 14a may be deposited by DC 
sputtering for example. 
0044) Next, the laminated body 100 is processed. As 
described below, the conductive film 18a, the dielectric films 
14a, and the conductive films 16a are successively patterned 
by wet etching to form a top electrode layer 18, dielectric 
layers 14, and internal electrode layers 16, respectively. An 
adhesive sheet 30 and a support 40 are used in the processing 
of the laminated body 100. 
0045. The adhesive sheet 30 is prepared by coating a first 
and second adhesive layers 34 and 36 (10 to 50 um) onto both 
surfaces of a film substrate 32 (100 to 200 um) of polyester or 
polyethylene, for example, the adhesive layers 34 and 36 
having different decomposition conditions. The first adhesive 
layer 34 is a mixture of a typical adhesive Such as acrylic 
adhesive, silicone adhesive, or polyester adhesive with ther 
mal expansion microcapsules that expand at a predetermined 
decomposition temperature (130° C.): This layer 34 loses 
adhesiveness when heated to 130° C. The second adhesive 
layer 36 is a mixture of a typical adhesive Such as acrylic 
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adhesive, silicone adhesive, or polyester adhesive with ther 
mal expansion microcapsules that expand at a predetermined 
decomposition temperature (150° C.): This layer 36 loses 
adhesiveness when heated 150° C. The acrylic adhesive is 
most preferred due to easy dispersion of the microcapsules. 
0046. The support 40 may be a glass substrate. The glass 
substrate has a thickness of from 500 to 2000 um for example. 
0047. As shown in FIG. 5, the laminated body 100 is 
adhesively fixed to the support 40 using the adhesive sheet 30. 
In the adhesion process, the first adhesive layer 34 of the 
adhesive sheet 30 is bonded to the laminated body 100, and 
the second adhesive layer 36 of the adhesive sheet 30 is 
bonded to the support 40. Since the laminated body 100 is 
fixed to the Support 40, which is a glass Substrate having a flat 
surface and sufficient thickness, the laminated body 100 can 
be easily handled, and is prevented from bending. 
0048. In order to fix the laminated body 100 to the support 
40, a lamination process is preferably performed on the lami 
nated body 100 and the support 40 using a commercially 
available laminator (Taisei Laminator VAII-700). 
0049. As shown in FIG. 6(a), the conductive film 18a 
provided on the top of the laminated body 100 is covered with 
a photoresist. The photoresist may be a dry film resist or a 
liquid resist. Then, the photoresist is patterned. The photore 
sist is exposed through a photomask for development. This 
forms a pattern 50 corresponding to the shape of the top 
electrode layer 18 on the photoresist. 
0050. The conductive film 18a is patterned. The conduc 
tive film 18a without the photoresist is wet-etched with an 
etching solution. This provides the top electrode layer 18 as 
shown in FIG. 6(b). 
0051. The photoresist 50 is removed, and then the top 
electrode layer 18 and the dielectric film 14a are covered with 
another photoresist. Then, the photoresist is patterned as 
shown in FIG. 6(c). The photoresist is exposed through a 
photomask for development. This provides a pattern 52 cor 
responding to the shape of the dielectric layer 14 on the 
photoresist. 
0052. The dielectric film 14a is patterned. The dielectric 
film 14a without the photoresist is wet-etched with an etching 
solution. This provides the dielectric layer 14 as shown in 
FIG. 6(d). 
0053. The photoresist 52 is removed, and then the top 
electrode layer 18, the dielectric layer 14, and the conductive 
film 16a are covered with another photoresist. Then, not 
shown in the drawing, the photoresist is patterned in the same 
manner as shown in FIG. 6(c). The photoresist is exposed 
through a photomask for development. This provides a pat 
tern corresponding to the shape of the internal electrode layer 
16 on the photoresist. 
0054 The conductive film 16a is patterned. The portion 
not covered with the photoresist of the conductive film 16a is 
wet-etched with an etching solution. This provides the inter 
nal electrode layer 16. 
0055 As described above, the patterning of the dielectric 
films 14a and the conductive films 16a are repeated to obtain 
a thin film capacitor 10 shown in FIG. 6(e). 
0056. In the patterning of the dielectric films 14a and the 
conductive films 16a, the photoresist is exposed through a 
photomask of an appropriate size Such that each dielectric 
film 16a satisfies the relationship BA-0 wherein A is a gap 
of the periphery of the conductive film 16a disposed directly 
below the dielectric film 14a protruding from the periphery of 
the dielectric film 14a, and B is a gap of the periphery of the 
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dielectric film 14a protruding from the periphery of the over 
lying conductive films 16a and 18a disposed directly above 
the dielectric film 14a. 
0057 Next, the support 40 having the thin film capacitor 
10 fixed thereto is placed on a hot plate at a predetermined 
temperature. The adhesive seat 30 is heated, and the thermal 
expansion microcapsules in the first adhesive layer 34 
expand. As a result, the first adhesive layer 34 decomposes to 
lose substantial adhesiveness. This facilitates delamination of 
the thin film capacitor 10 from the support 40. After the 
delamination, the thin film capacitor 10 is preferably 
annealed. 
0058. The annealing may be performed under a reduced 
pressure atmosphere at a temperature of from 200 to 400° C. 
Herein, the reduced-pressure atmosphere represents an atmo 
sphere having a pressure lower than 1 atmospheric pressure 
(=101325 Pa). The annealing stabilizes electrical character 
istics of the capacitor. 
0059. As described above in detail, the thin film capacitor 
10 and the method of manufacturing the same in this the 
embodiment, which satisfy the relationship BA for the gap 
A and the gap B, reduces the risk of the contact between 
adjacent internal electrode layers 16, and reduces short cir 
cuits. The thin film capacitor, which further satisfies the rela 
tionship A-0 for the gap A, reduces generation of debris of 
broken dielectric material by reducing potential projections 
of the dielectric layers 14 from the underlying internal elec 
trode layers 16 during manufacturing. 
0060. The gap A of 2 um or more further reduces the 
generation of debris of broken dielectric material. 
0061. In a step of processing the laminated body 100 in 

this embodiment, the patterning by the wet etching may cause 
over etching of the conductive films 16a. However, the pro 
cessing of the films to satisfy the relationship A-0 for the gap 
A effectively reduces potential projection of a dielectric layer 
14 from the underlying internal electrode layers 16. 
0062. The formation of dielectric layers and internal elec 
trode layers by mask deposition as described in Patent Lit 
erature 2 causes blurs during the mask deposition, which 
hinders accurate processing in microns, and often causes 
short circuits. The above described use of the photoresist and 
the wet etching, however, enables more accurate patterning 
than the mask deposition. 
0063. The present invention is not limited to the above 
embodiment, and can be variously modified. For example, 
although three dielectric layers 14 are used in the above 
embodiment, any number of the layers more than two may be 
used. In addition, not all of the dielectric layers 14, but at least 
one dielectric layer 14 needs to satisfy the relationship 
B>Al-O. 

EXAMPLES 

0064. The present invention is explained below in more 
detail with reference to examples. The present invention, 
however, is not limited to the following examples. 

Example 1-1 

0065. A thin film capacitor 10 was fabricated by the fol 
lowing process: First, a barium titanate (BT) solution was 
applied to a polished Nifoil (thickness: 50 um, size:80 by 80 
mm) as a metal foil 12, by chemical solution deposition 
(CSD), and then the foil was fired to form a dielectric film 14a 
having a thickness of 300 nm. As a conductive film 16a, NiPd 
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was deposited on the dielectric film 14a into a thickness of 
200 nm by sputtering. After BT. NiPd, and BT were deposited 
in the same manner as that of the dielectric film 14a, Cu for a 
conductive film 18a was also deposited to fabricate a lami 
nated body 100. These films were not patterned during or after 
the depositions. 
0066. In order to process (pattern) the laminated body 100, 
the laminated body 100 having the structure shown in FIG. 4 
was fixed to a glass Substrate that functions as a Support 40 
using an adhesive sheet 30 therebetween such that the Nifoil 
12 faces to the glass Substrate. A commercially available 
laminator (Taisei Laminator VAII-700) was used for the fixa 
tion, and a pressure of 0.4 MPa was applied during the lami 
nation. 
0067. First, the Nifoil 12 of the laminated body 100 was 
fixed to a first adhesive layer 34 of the adhesive sheet 30 using 
a laminator. Then, a second adhesive layer 36 of the adhesive 
sheet 30 was fixed to the glass substrate 40. The first adhesive 
layer 34 of the adhesive sheet 30 loses substantial adhesive 
ness at a temperature of 150° C. In contrast, the second 
adhesive layer 36 does not lose substantial adhesiveness by 
heating. 
0068. After the laminated body 100 was fixed to the glass 
Substrate 40, a photoresist was patterned by a normal photo 
lithographic process. Microposit S1830 (Rohm and Haas 
Electric Materials LLC) was used as the photoresist. After the 
fabrication of the photoresist pattern, the conductive film 18a 
composed of Cu was etched, and then the resist was delami 
nated. In the etching, any solution for Cu that erodes Cu but 
not the dielectric layer 14a and the photoresist pattern can be 
used. Such as an ammonium peroxodisulfate solution. 
0069. The layers of BT, NiPd, BT, NiPd, and BT were 
etched in sequence through the described-above photolitho 
graphic process. In the etching, any solution for NiPd that 
erodes NiPd but not the BT and the photoresist pattern can be 
used. Such as a ferric chloride solution. In the etching, any 
solution for BT that erodes BT but not the Ni, NiPd, and the 
photoresist pattern can be used, such as a mixed solution of 
ammonium fluoride and hydrochloric acid. 
0070 The processing of the laminated body 100 resulted 
in a pyramid-shaped thin film capacitor 10 shown in FIG. 6 
(e). In the processing, the gap A in FIG. 2 was set to 3 um in 
a photomask (the same setting was applied to all of the NiPd 
electrodes except the Cu electrodes). The gap B in FIG. 2 was 
set to 6 um in the photomask (the same setting was applied to 
all of the three BT layers). The gap A and the gap B of the 
actual electrodes and dielectric material had the same values 
as the set values in the photomask. Then, a cover layer 20 and 
terminal electrodes 22 was provided to the resulting pyramid 
shaped thin film capacitor 10. 
0071. The glass substrate 40 having the thin film capacitor 
10 fixed thereto was placed on a hot plate at a predetermined 
temperature. The adhesive sheet 30 was heated to expand the 
thermal expansion microcapsules in the first adhesive layer 
34, and to decompose the first adhesive layer 34 into substan 
tially no adhesiveness. After that, the thin film capacitor 10 
was delaminated from the glass substrate 40. 
0072. One hundred thin film capacitors 10 were fabricated 
as described above, which showed a short circuit rate of 2%. 
In the thin film capacitor 10 having a periphery of 1 mm by 0.5 
mm, the total capacitance of the three BT layers was 57 nF. No 
debris of broken dielectric material was generated. 

Comparative Examples 1-1 to 1-3 
0073 Under the relationship of A+B =9 for the gap A and 
the gap B, the thin film capacitors 10 were fabricated as in 
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Example 1-1 except that the gaps A were 0, 6, and 9 um and 
the gaps B were 9.3, and Oum, respectively. Table 1 shows the 
results of Example 1-1 and Comparative Examples 1-1 to 1-3. 

TABLE 1. 

Comparative Example Comparative Comparative 
Example 1-1 1-1 Example 1-2 Example 1-3 

A (Lm) O 3 6 9 
B (Lm) 9 6 3 O 
Short circuit 2 2 15 70 
rate (%) 
Edge breakage Observed Not observed Not observed Not observed 

0074. In Comparative Example 1-1, although the relation 
ship BA was satisfied and a short circuit rate of 2% was low, 
breakages of dielectric edges occurred. In Comparative 
Examples 1-2 and 1-3, although the relationship Ad-0 were 
satisfied and breakages of dielectric edges were not observed, 
the short-circuiting rates were 15% and 70%, respectively, 
under the relationship B<A, which were higher than that in 
Example 1-1. 

Example 2-1 
0075. Thin film capacitors 10 were fabricated as in 
Example 1-1 except that the gap A was 2 um and the gap B 
was 4 um. In this Example, the resulting short-circuiting rate 
was 2%, which was the same as that in Example 1-1. 

Comparative Examples 2-1 to 2-4 
0076 Under the relationship of A+B-6 for the gap A and 
the gap B, the thin film capacitors 10 were fabricated as in 
Example 2-1 except that the gaps A were 0.3, 4, and 6 um, and 
the gaps B were 6, 3, 2, and Oum, respectively. Table 2 shows 
the results of Example 2-1 and Comparative Examples 2-1 to 
2-4. 

TABLE 2 

Compara- Compara- Compara- Compara 
tive Ex- Ex- tive Ex- tive Ex- tive Ex 
ample 2-1 ample 2-1 ample 2-2 ample 2-3 ample 2-4 

A (Lm) O 2 3 4 6 
B (Lm) 6 4 3 2 O 
Short circuit 2 2 15 25 70 
rate (%) 
Edge Observed Not Not Not Not 
breakage observed observed observed observed 

0077. In Comparative Example 2-1, although the relation 
ship BA was satisfied and a low short circuit rate of 2% was 
low, breakages of dielectric edges occurred. In Comparative 
Examples 2-2, 2-3, and 2-4, although the relationship A-0 
were satisfied and breakages of dielectric edges were not 
observed, the short-circuiting rates were 15%, 25%, and 70% 
respectively under the relationship Bs.A, which were higher 
than that in Example 2-1. 

Example 3-1 
0078. Thin film capacitors 10 were fabricated as in 
Example 1-1 except that the gap A was 2 um and the gap B 
was 3 um. In this Example, the resulting short-circuiting rate 
was 3%. 

Comparative Example 3-1 to 3-3 
0079 Under the relationship of A+B =5 for the gap A and 
the gap B, the thin film capacitors 10 were fabricated as in 
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Example 3-1 except that the gaps A were 0, 3, and 5um, and 
the gaps B were 5, 2, and Oum, respectively. Table 3 shows the 
results of Example 3-1 and Comparative Examples 3-1 to 3-3. 

TABLE 3 

Comparative Example Comparative Comparative 
Example 3-1 3-1 Example 3-2 Example 3-3 

A (Lm) O 2 3 5 
B (Lm) 5 3 2 O 
Short circuit 2 3 25 70 
rate (%) 
Edge breakage Observed Not observed Not observed Not observed 

0080. In Comparative Example 3-1, although the relation 
ship BA was satisfied and a low short circuit rate of 2% was 
low, breakages of dielectric edges occurred. In Comparative 
Examples 3-2 and 3-3, although the relationship Ad-0 were 
satisfied and breakages of dielectric edges were not observed, 
the short-circuiting rates were 25% and 70% respectively 
under the relationship B<A, which were higher than that in 
Example 3-1. 

Example 4 

I0081. Thin film capacitors 10 were fabricated as in 
Example 1-1 except that the gap A was 5 um and the gap B 
was 20 Jum. In this Example, the resulting short circuit rate 
was 2% as in Example 1-1. No debris of broken dielectric 
edges was generated. The total capacitance of three BT layers 
was 45 nE. 
I0082. These results show that, under the relationship 
B>A>0, a thin film capacitor having larger gaps A and B also 
gives a high yield without debris of broken dielectric edges, 
although larger gaps reduce the total capacitance of the 
capacitor. 

What is claimed is: 
1. A thin film capacitor, comprising: 
a metal foil; 
two or more dielectric layers on the metal foil; 
one or more internal electrode layers, each disposed 

between two adjacent dielectric layers, and 
a top electrode layer provided on topmost layer among the 
two or more dielectric layers, 

these layers having peripheries defining an outer profile 
flaring toward the metal foil as viewed from the stacking 
direction of the thin film capacitor, and 

at least one dielectric layer of the two or more dielectric 
layers satisfying a relationship BA>0 wherein A is a 
gap of the periphery of the internal electrode layer 
directly below the dielectric layer protruding from the 
periphery of the dielectric layer, and B is a gap of the 
periphery of the dielectric layer protruding from the 
periphery of the internal electrode layer or the top elec 
trode layer directly above the dielectric layer. 

2. The thin film capacitor of claim 1, wherein 
the gap A is 2 um or more. 
3. A method of manufacturing a thin film capacitor, com 

prising the steps of: 
(a) alternately depositing dielectric films and conductive 

films on a metal foil to fabricate a laminated body 
including two or more dielectric films each disposed 
between the metal foil and a conductive film farthest 
from the metal foil; and 
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(b) patterning the laminated body serially from a side of the periphery of the dielectric film, and B is a gap of the 
dielectric filmfarthest from the metal foil such that these periphery of the dielectric film protruding from the 
layers have peripheries defining an outer profile flaring periphery of the conductive film directly above the 
toward the bottom of the laminated body as viewed from dielectric film. 
the stacking direction, and 

in step (b), the dielectric films and the conductive films are 4. The method of manufacturing the thin film capacitor of 
processed such that at least one dielectric film of the two claim 3, wherein 
or more dielectric films satisfies a relationship BA-0 in step (b), the laminated body is patterned by wet etching. 
wherein A is a gap of the periphery of the conductive film 
directly below the dielectric film protruding from the ck 


