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(57) ABSTRACT 

Through an improvement of module siZe increase due to 
mounting a single passive element on a substrate and an 
increase in the mounting cost, to provide a highly reliable, 
high performance and small sized electronic circuit compo 
nent Which permits to integrate a variety of electronic parts 
such as capacitors, inductors and resistors in a high density 
With loW cost. 

The electronic circuit component comprises an insulator 
substrate, a plurality of electrodes having different areas 
provided on the insulator substrate, one or more elements 
selected from a capacitor element of dielectric material 
sandwiched betWeen the electrodes, an inductor element and 
resistor element, a metal Wiring connecting the elements, a 
metal terminal part of a part of the metal Wiring and an 
organic insulator material covering the elements and the 
circumference of the metal Wiring portion excluding the 
metal terminal portion. 
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FIG. 13 
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ELECTRONIC CIRCUIT COMPONENT 

FIELD OF THE INVENTION 

[0001] The present invention relates to an electronic part 
and the manufacturing method thereof, in particular, relates 
to a technology Which is effective When being applied to an 
electronic part using glass for the substrate and a manufac 
turing method therefore. 

BACKGROUND ART 

[0002] JP-A-8-255981 discloses a technology in Which, by 
using an exposing process for a photo sensitive material With 
ultraviolet light, microscopic via holes and Wirings are 
formed on a glass substrate. In the document, through 
forming a light shielding ?lm of a metal constituting of such 
as Ti, Cr, Al, Ni, W, Mo, Ta and Cu on the glass substrate, 
multiple re?ection of ultraviolet betWeen the upper and 
loWer faces of the glass substrate is prevented at the time of 
the exposing process of the photo sensitive material. Further, 
through forming the ?lm thickness of the light shielding ?lm 
constituted by one of the above metals more than 3 pm, the 
heat conductivity of the glass substrate is enhanced. 

[0003] J P-A-9-321184 discloses a connection substrate for 
connecting a semiconductor chip having a high Wiring 
density With a printed Wire substrate having a loW Wiring 
density and manufacturing method thereof. The connection 
substrate is constituted by a photosensitive glass substrate 
and on the upper face thereof one layer Wiring is formed to 
Which a bump for the chip is connected. Further, on the 
loWer face of the substrate a plurality of bumps are formed, 
Which are connected to electrodes on the printed Wire 
substrate. The Wirings on the upper face of the substrate and 
the bump on the loWer face are electrically connected 
through holes penetrating betWeen the upper and loWer faces 
of the substrate. These penetrating holes are formed through 
a photolithography and the insides thereof conductors are 
buried through plating. 

[0004] JP-A-2000-124358 discloses a technology of a 
high frequency integrated circuit mounting an active ele 
ment in Which an MIM type capacitor, a spiral inductor, a 
thin ?lm resistor and metal Wirings for connecting these are 
arranged on a silicon substrate and further, a ?ip chip is 
mounted thereon. Further, the claims thereof cover the use of 
a glass substrate, although the details thereof and the advan 
tages thereof are not disclosed. 

[0005] JP-A-10-284694 discloses a technology of consti 
tuting an electronic circuit on a poly crystal silicon substrate 
having a resistivity of more than 200 Qcm. 

[0006] As the Wiring substrate for mounting an electronic 
parts, one in Which Cu Wirings are formed on a resin 
substrate constituted such as epoxy resin containing glass 
?bers (glass epoxy) and polyimide resin or one in Which W 
Wirings are formed on a ceramics substrate such as AlN and 
SiC are broadly used. 

[0007] HoWever the Warp and siZe variation of the Wiring 
materials such as the resin and the ceramics are large in 
comparison With those of silicon substrate Which is used in 
the manufacture of the semiconductor integrated circuits and 
the formation of microscopic Wirings and through holes of 
the order of pm by using a photolithography is impossible, 
therefore, it Was dif?cult to mount the electronic parts in 
high density. 
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[0008] On the other hand, as the Wiring substrate for 
mounting electronics parts, the general use property of the 
silicon substrate, Which is suitable for forming the micro 
scopic Wirings is loW in comparison With such as the glass 
epoxy substrate, and it’s usage is limited. Further, since the 
single crystal silicon substrate is a semiconductor, the sub 
strate operates to reduce the ef?ciency of the electronic parts 
such as a capacitor and inductor formed thereon. On the 
other hand, the poly crystal silicon substrate can prevent in 
some extent the ef?ciency reduction, hoWever, the poly 
crystal silicon substrate is more expensive than the single 
crystal silicon and the general use property thereof as the 
Wiring substrate for mounting electronic parts is loW and the 
usage thereof is limited. 

[0009] Since the glass shoWs characteristics that the Warp 
and the siZe variation are small in comparison With such as 
the resin and ceramics and the cost thereof is inexpensive in 
comparison With the silicon, it is considered that glass is a 
suitable substrate material for mounting electronic parts in 
high density. Further, the glass substrate is a desirable 
insulator, therefore the elements such as the inductors 
formed thereon shoW a high ef?ciency. 

[0010] HoWever, since the heat conductivity of the ordinal 
glass substrate as disclosed on J P-A-2000-124358 is loW and 
is likely broken, such as cracks and damages are frequently 
caused due to difference of the thermal expansion coef? 
cients betWeen the glass substrate and other materials (Si), 
as a result, yield thereof reduces and the reliability thereof 
also reduces. 

[0011] Further, in order to mount electronic parts on the 
glass substrate in high density as Well as to use the glass 
substrate in a broad usage, it is necessary to lead out 
electrodes to be used as external connection terminals from 
the back face of the substrate (opposite side face from the 
mounting face of the electronic parts) as being practiced in 
the Wiring substrate of such as resin and ceramics. 

[0012] In order to lead out the external connection termi 
nals from the back face of the substrate, it is necessary to 
form through holes in the glass substrate in high accuracy, 
hoWever, if a special photosensitive glass as, for example, 
disclosed in JP-A-9-321184 is used, the manufacturing cost 
of the substrate increases and it ’s usage is limited as the 
substrate for mounting the electronic parts. 

[0013] Further, as disclosed in JP-A-2000-124358 When 
all of the variety of the electronic parts such as the capacitor, 
inductor and resistor are arranged on the substrate, the siZe 
of the integrated electronic parts become comparatively 
large. 

[0014] Further, in the above document, since the respec 
tive constituting elements formed on the glass substrate are 
structured to be exposed at the end face of the substrate, 
When a large mechanical stress is applied at the interface 
regions of the respective layers constituting the electronic 
circuit component at the time of cutting out such as by dicing 
from the glass substrate larger than the electronic part, and 
When a large thermal stress is applied at the interfaces of the 
respective layers in connection With sudden temperature 
variation caused at the time of mounting the electronic 
circuit component, these stresses are concentratedly applied 
on the substrate exposed at the end faces of the electronic 
circuit component and the interface regions of the respective 
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layers, thereby, the interface regions of the respective layers 
may be peeled off and the electronic circuit component may 
be damaged. 

[0015] Accordingly, these already knoWn electronic cir 
cuit components do not necessarily shoW a high reliability, 
in addition, it Was not necessarily easy to obtain a high 
manufacturing yield. 

[0016] An object of the present invention is to provide an 
electronic circuit component, Which integrates a variety of 
electronic parts such as a capacitor, inductor and resistor in 
a high performance and in a high density. 

DISCLOSURE OF THE INVENTION 

[0017] In order to achieve the above object, an electronic 
circuit component comprises an insulator substrate, a plu 
rality of electrodes having different areas provided on the 
insulator substrate, one or more elements selected from a 
capacitor element of dielectric material sandWiched betWeen 
the electrodes, an inductor element and resistor element, a 
metal Wiring connecting the elements, a metal terminal part 
of a part of the metal Wiring and an organic insulator 
material covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component, 
Which shoWs a desirable manufacturing yield and permits to 
integrate in a high density a variety of electronic parts such 
as the capacitor, inductor and resistor can be obtained. 

[0018] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate, a plurality of electrodes provided on the insulator 
substrate, one or more elements selected from a capacitor 
element of dielectric material sandWiched betWeen the elec 
trodes, an inductor element and resistor element, a connect 
ing portion provide at portions other than end portions of the 
electrodes, a metal Wiring connecting the elements and the 
connecting portion, a metal terminal part of a part of the 
metal Wiring and an organic insulator material covering the 
elements and the circumference of the metal Wiring portion 
excluding the metal terminal portion, With the above provi 
sion a n electronic circuit component, Which shoWs a desir 
able manufacturing yield and permits to integrate in a high 
density a variety of electronic parts such as the capacitor, 
inductor and resistor can be obtained. 

[0019] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate, a plurality of electrodes provided on the insulator 
substrate, one or more elements selected from a capacitor 
element of dielectric material sandWiched betWeen the elec 
trodes, an inductor element and resistor element, a metal 
Wiring connecting the elements, a metal terminal part of a 
part of the metal Wiring and being arranged in a grid shape 
and an organic insulator material covering the elements and 
the circumference of the metal Wiring portion excluding the 
metal terminal portion, With the above provision an elec 
tronic circuit component, Which shoWs a desirable manu 
facturing yield and permits to integrate in a high density a 
variety of electronic parts such as the capacitor, inductor and 
resistor can be obtained and to ease connection With other 
parts such as a connection substrate. 

[0020] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
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strate, a plurality of electrodes provided on the insulator 
substrate, one or more elements selected from a capacitor 
element of dielectric material sandWiched betWeen the elec 
trodes, an inductor element and resistor element, a metal 
Wiring connecting the elements, a metal terminal part of a 
part of the metal Wiring and a plurality of organic insulator 
materials covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component, 
Which shoWs a desirable manufacturing yield and permits to 
integrate in a high density and in a high performance a 
variety of electronic parts such as the capacitor, inductor and 
resistor through selection of the organic insulator materials 
suitable for the necessary high frequency characteristics of 
the respective elements can be obtained. 

[0021] In order to achieve the above object, an electronic 
circuit component comprises an insulator substrate at pre 
determined position of Which through holes are provided, a 
plurality of electrodes having different areas provided on 
both faces of the main face and the sub-main face or one of 
the faces of the insulator substrate, one or more elements 
selected from a capacitor element of dielectric material 
sandWiched betWeen the electrodes, an inductor element and 
resistor element, a metal Wiring connecting the elements, a 
conductor portions formed inside the through holes for 
electrically connecting the metal Wiring, a metal terminal 
part of a part of the metal Wiring and an organic insulator 
material covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component, 
Which shoWs a desirable manufacturing yield and permits to 
integrate in a high density a variety of electronic parts such 
as the capacitor, inductor and resistor can be obtained. 

[0022] In order to achieve the above object, an electronic 
circuit component comprises an insulator substrate at pre 
determined position of Which through holes are provided, a 
plurality of electrodes having different areas provided on 
both faces of the main face and the sub-main face or one of 
the faces of the insulator substrate, one or more elements 
selected from a capacitor element of dielectric material 
sandWiched betWeen the electrodes, an inductor element and 
resistor element, connecting portions provided at portions 
other than end portions of the electrodes, a metal Wiring 
connecting the elements and the connecting portions, a 
conductor portions formed inside the through holes for 
electrically connecting the metal Wiring, a metal terminal 
part of a part of the metal Wiring and an organic insulator 
material covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component , 
Which shoWs a desirable manufacturing yield and permits to 
integrate in a high density a variety of electronic parts such 
as the capacitor, inductor and resistor can be obtained. 

[0023] In order to achieve the above object, an electronic 
circuit component comprises an insulator substrate at pre 
determined position of Which through holes are provided, a 
plurality of electrodes having different areas provided on 
both faces of the main face and the sub-main face or one of 
the faces of the insulator substrate, one or more elements 
selected from a capacitor element of dielectric material 
sandWiched betWeen the electrodes, an inductor element and 
resistor element, a metal Wiring connecting the elements, a 
conductor portions formed inside the through holes for 
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electrically connecting the metal Wiring, a metal terminal 
part of a part of the metal Wiring and being arranged in a grid 
shape and an organic insulator material covering the ele 
ments and the circumference of the metal Wiring portion 
excluding the metal terminal portion, With the above provi 
sion an electronic circuit component, Which shoWs a desir 
able manufacturing yield and permits to integrate in a high 
density a variety of electronic parts such as the capacitor, 
inductor and resistor and to ease connection With other parts 
such as a connection substrate can be obtained. 

[0024] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate at predetermined position of Which through holes are 
provided, a plurality of electrodes provided on both faces of 
the main face and the sub-main face or one of the faces of 
the insulator substrate, one or more elements selected from 
a capacitor element of dielectric material sandWiched 
betWeen the electrodes, an inductor element and resistor 
element, a metal Wiring connecting the elements, a conduc 
tor portions formed inside the through holes for electrically 
connecting the metal Wiring, a metal terminal part of a part 
of the metal Wiring and a plurality of organic insulator 
materials covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component, 
Which shoWs a desirable manufacturing yield and permits to 
integrate in a high density and in a high performance a 
variety of electronic parts such as the capacitor, inductor and 
resistor through selection of the organic insulator materials 
suitable for the necessary frequency characteristics of the 
respective elements can be obtained. 

[0025] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate at predetermined position of Which through holes are 
provided, a plurality of electrodes provided on both faces of 
the main face and the sub-main face or one of the faces of 
the insulator substrate, one or more elements selected from 
a capacitor element of dielectric material sandWiched 
betWeen the electrodes, an inductor element and resistor 
element, a metal Wiring connecting the elements, a conduc 
tor portions formed inside the through holes for electrically 
connecting the metal Wiring, a metal terminal part of a part 
of the metal Wiring, a ?rst organic insulator material cov 
ering the elements provided on the main face of the insulator 
substrate and the circumference of the metal Wiring portion 
excluding the metal terminal portion and a second organic 
insulator material covering the elements provided on the 
sub-main of the insulator substrate and the circumference of 
the metal Wiring portion excluding the metal terminal por 
tion, With the above provision an electronic circuit compo 
nent, Which shoWs a desirable manufacturing yield and 
permits to integrate in a high density and in a high perfor 
mance a variety of electronic parts such as the capacitor, 
inductor and resistor through selection of the organic insu 
lator materials suitable for the necessary frequency charac 
teristics of the respective elements can be obtained. 

[0026] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate at predetermined position of Which through holes are 
provided, a plurality of electrodes provided on both faces of 
the main face and the sub-main face or one of the faces of 
the insulator substrate, one or more elements selected from 
a capacitor element of dielectric material sandWiched 
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betWeen the electrodes, an inductor element and resistor 
element, a metal Wiring connecting the elements, a conduc 
tor portions formed inside the through holes for electrically 
connecting the metal Wiring, a metal terminal part of a part 
of the metal Wiring and being provided on the other face 
Where the inductor element is provided and an organic 
insulator material covering the elements and the circumfer 
ence of the metal Wiring portion excluding the metal termi 
nal portion, With the above provision an electronic circuit 
component, Which shoWs a desirable manufacturing yield, 
reduces an in?uence to the inductor element from electronic 
parts mounted on the substrate and permits to integrate in a 
high density and in a high performance a variety of elec 
tronic parts such as the capacitor, inductor and resistor can 
be obtained. 

[0027] Further, in order to achieve the above object, an 
electronic circuit component comprises an insulator sub 
strate at predetermined position of Which through holes are 
provided, a plurality of electrodes provided on both faces of 
the main face and the sub-main face or one of the faces of 
the insulator substrate, one or more elements selected from 
a capacitor element of dielectric material sandWiched 
betWeen the electrodes, an inductor element and resistor 
element, a metal Wiring connecting the elements, a conduc 
tor portions constituted of a conductive material, core form 
ing material and glass and formed inside the through holes 
for electrically connecting the metal Wiring, a metal terminal 
part of a part of the metal Wiring and an organic insulator 
material covering the elements and the circumference of the 
metal Wiring portion excluding the metal terminal portion, 
With the above provision an electronic circuit component, 
Which shoWs a desirable manufacturing yield, ensures elec 
trical conduction betWeen both faces of the substrate and 
permits to integrate in a high density and in a high perfor 
mance a variety of electronic parts such as the capacitor, 
inductor and resistor can be obtained. 

[0028] Further, in order to achieve the above object, since 
distances of the electrodes, the capacitor element of a 
dielectric material formed being sandWiched betWeen the 
electrodes, the inductor element and the resistor element 
With respect to the insulator substrate are differentiated, the 
capacitor, inductor and resistor elements can be integrated in 
a further high density. 

[0029] Still further, in order to achieve the above object, 
through the use of the glass substrate for the insulator 
substrate, a further loW cost and high performance electronic 
circuit component can be obtained because of the loW cost 
property, high ?atness, high insulation property and loW 
dielectric loss tangent of the glass substrate. 

[0030] Still further, in order to achieve the above object, 
through the use of the photosensitive organic insulation 
material for the organic insulator, a further loW cost elec 
tronic circuit component can be obtained because the num 
ber of the process steps during the manufacture is reduced 
and the manufacturing cost thereof is reduced. 

[0031] Still further, in order to achieve the above object, as 
the organic insulator since a loW dielectric loss tangent resin 
composition is used Which includes a bridging component 
having a plurality of styrene groups as expressed by the 
folloWing general chemical formula and contains polymers 
having average molecular Weight of more than 5000, a 
further high performance and high efficiency electronic 
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circuit component can be obtained With a loW cost because 
of the loW cost property, loW dielectric constant and loW 
dielectric loss tangent of the loW dielectric loss tangent resin 
compositions. 

[0032] (Wherein, R represents a hydrocarbon skeleton, 
Which may include a substituent, R1 represents one of 
hydrogen, methyl and ethyl, m represents 1 from 4 and n 
represents an integer more than 1). Still further, in order to 
achieve the above object, When the organic insulator is 
polyimide resin, a highly reliable electronic circuit compo 
nent can be obtained because of high thermal stability of 
polyimide. 

[0033] Further, in order to achieve the above object, When 
the organic insulator is BCB (BenZo Cyclo Butene), a 
further high performance and high ef?ciency electronic 
circuit component can be obtained because of loW dielectric 
constant and loW dielectric loss tangent of BCB. 

[0034] Further, in order to achieve the above object, When 
the dielectric material is an oxide of any of Ta, Mg and Sr, 
a loW cost, high reliability and high performance electronic 
circuit component can be obtained because of loW cost and 
high stability property of Ta, Mg and Sr. further, When the 
oxide of Ta is used for the dielectric material, the dielectric 
strength thereof can be enhanced, When the oxide of Mg is 
used, Q value can be enhanced and When the oxide of Sr is 
used, a high 6 can be obtained. Wherein Q value represents 
a sharpness of resonance (frequency selectivity) and is 
de?ned according to the folloWing equation; 

Q=0J(accumulated energy)/(loss)=Im(Z)/Re(Z) 

[0035] Wherein, Im(Z) and Re(Z) are impedances in an 
imaginary part and real part one port (a terminal pair) of the 
respective elements. 

[0036] The capacitor elements of the present invention are 
constituted by one or more of capacitor elements having a 
structure in Which an inorganic dielectric material is sand 
Wiched by tWo metal electrodes and one or more capacitor 
elements having a structure in Which an organic dielectric 
material is sandWiched by tWo electrodes. Further, the end 
portion of the metal electrode adjacent the glass substrate of 
the capacitor element is preferably covered by an insulator 
other than the dielectric material. 

[0037] The metal electrode is preferably to be a loW 
electrical resistance conductive material. More speci?cally, 
such as gold, copper, nickel, aluminum, platinum, tungsten, 
molybdenum, iron, niobium, titanium, nickel/chromium 
alloy, iron/nickel/chromium alloy and tantalum nitride are 
enumerated for the material. In particular, copper is prefer 
able because of it’s loW electric resistance. Further, the 
surface of the metal electrode is required to be ?at and the 
unevenness of the surface is preferable to be beloW 1/25 of the 
thickness of the dielectric body. Further, When a metal 
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having a high melting point is used for a loWer electrode, a 
laser processing or a high temperature burning can be 
applied during the dielectric layer formation and a high 
performance (due to applicability of a high 6 dielectric 
material) and an enhancement of manufacturing yield can be 
realiZed. As methods of forming the metal electrode, other 
than one in Which after forming the conductive material in 
a ?lm having a predetermined ?lm thickness, a resist pattern 
is formed and the electrode is formed by dry or Wet etching, 
after forming the resist pattern, the electrode can be formed 
by electro or electro less plating. With regard to forming 
methods of the metal electrodes and other Wirings, When a 
plating method is used, a resistance reduction, high ef? 
ciency and high performance can be achieved, because a 
thick ?lm Wiring can be realiZed. Further, When a spattering 
method is used, a minuting, siZe reduction and high perfor 
mance can be achieved, because a formation of a minute 
pattern can be realiZed. 

[0038] The inorganic material is not limited, if the material 
is used commonly as a capacitor use dielectric material, for 
example, oxides of Ta, Mg and Sr are enumerated. Speci? 
cally, other than oxides such as Ta2O5, BsT(Ba(x)Sr(1— 
x)TiO(3), 0x1), SrTiO3, TiO2, MnO2, Y2O3, SnO2 and 
MgTiO3, barium titanium oxide, compound formed by dop 
ing Zirconium and tin into barium titanium oxide, W03, SrO, 
mixed barium/strontium oxide, BaWO4, and CeO2 are enu 
merated. The method of forming the dielectric layer is not 
limited and a spattering method, a dry method such as 
plasma CVD method and a Wet method such as anodic 
oxidation method can be used. A dielectric layer formation 
With dry method such as spattering method and etching 
method enables a minute pattern, Which is effective for 
minuting, siZe reduction and high performance. Further, a 
dielectric layer formation With Wet methods such as sol-gel 
method and anodic oxidation method can simplify the 
processing steps, Which is effective for reducing the cost. 

[0039] Further, the organic material is not limited, if such 
is an organic material commonly used for semiconductor 
Whether such is thermo setting or thermo plastic. For 
example, polyimide, polycarbonate, polyester, poly tetra ?u 
oro ethylene, polystylene, polypropylene, poly vinylidene 
?uoride, cellulose acetate, polysulfone, polyacrylonitrile, 
polyamide, polyamideimide, epoxy, maleimide, phenol, iso 
cyanate, polyole?n, polyurethane and compounds thereof 
can be used. Mixture formed by adding a rubber component 
such as acrylic rubber silicone rubber and nitrylbutadiene 
rubber, an organic compound ?ller such as polyimide ?ller 
and an inorganic ?ller such as silica to any of the above 
compounds. Further, the organic material can be formed by 
a photosensitive material containing any of the compounds 
above. When a photosensitive insulator material is used, the 
process of forming a resist on the insulator material can be 
eliminated, thereby, the manufacturing yield can be 
enhanced. Further, a microfabrication is enabled, Which can 
realiZe siZe reduction. 

[0040] In particular, polyimide resin is preferable because 
of it’s excellent heat resistance and chemical resistance, and 
further, the polyimide provided With photosensitivity is 
preferable because of it’ excellent Workability. Further, 
benZo cyclo butene is preferable because of it’s loW dielec 
tric loss tangent, When the capacitor of the present invention 
is used for a high frequency parts. Likely, resin composition 
having loW dielectric loss tangent as expressed by the 






















































