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SPECIFICATION 

METHOD OF MANUFACTURING MULTILAYER WIRING BOARD 

TECHNICAL FIELD 

The present invention relates to a multilayer wiring board having 

two or more wiring layers and a manufacturing method thereof. More 

specifically, this invention relates to the multilayer wiring board and the 

manufacturing method thereof having the step of forming ari upper ··wiring 

layer, a part thereof being electrically connected with a pillar-like metallic 

body, after the pillar-like metallic body is formed on a lower wiring layer. 

BACKGROUND ART 

In recent years, as electronic equipments and the like are 

miniaturized and light-weighted, electronic parts are miniaturized and 

wiring boards onto which the electronic parts are mounted are required to be 

higher density. In order to heighten the density of the wiring boards, a 

method of heightening line density of wiring layers or a method of obtaining 

a multilayer structure by laminating a plurality of wiring layers are 

adopted. 

The method of manufacturing a multilayer wiring board includes a 

joining method of forming wiring layers respectively on a plurality of 

substrates and joining the substrates in a state that insulating sheets 

intervene between the substrates, and a build-up method of forming 

insulating layers on a substrate on which a wiring pattern is formed and 

forming the wiring pattern on the insulating layer, namely, of forming a 
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laminated structure by repeating formation of the insulating layers and 

wiring patterns. However, since the latter build-up method is 

advantageous to the heightening of the density of the wiring boards, this 

method is becoming the mainstream. 

Meanwhile, in the multilayer wiring board, conductive connection 

between the wiring layers should be carried out according to a circuit design. 

Such conductive connection have adopted an conductive connecting 

structure that an opening portion of an insulating layer which is called as a 

via hole is plated cylindrically. However, as for the via hole, when the 

opening portion is formed and plated, there arises problems that fine 

processing is difficult and air becomes contaminant. For this reason, in the 

case where reliability of the wiring board is maintained, the size of the via 

hole is limited. Moreover, when multilayer are laminated, it is difficult to 

form a via hole just above a via hole, and the design of the laminated 

structure is restricted. For this reason, the heightening of the density of 

the multilayer wiring boards is limited. 

On the contrary, in the method of the wiring layers are electrically 

connected by a pillar-like solid conductor, tb.ere·does not arise such a 

problem. For this reason, this method can further heighten the density of 

the multilayer wiring boards in compari~on with the case where a via hole is 

formed. Therefore, it is estimated in this field that the conductive 

connection between the wiring layers by means of the pillar-like conductor 

will become the mainstream in the future, and a lot of methods of forming 

pillar-like conductors are suggested. 

For example, Japanese Patent Application Laid-Open No. 9-23065 
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discloses a method of forming an opening portion on an insulating layer 

provided on a lower wiring layer by means of laser processing or the like and 

carrying out electroless plating on the open.mg portion and filling a pillfll"­

like conductor into the opening portion. Moreover, Japanese Patent 

Application Laid-Open No. 6-314878 discloses a method of wholly conducting 

a lower wiring layer and forming a resist pattern having an opening portion 

and depositing metal on a concave section of the resist pattern by means of 

electrolytic plating to form the pillar-like conductor. 

However, both the above methods have a problem that a height of the 

pillar-like conductor is easily non-uniform. The former method has a 

problem that it takes a long time to form the pillar-like conductor because 

the electroless plating is carried out. The latter method has a problem that 

current density cannot be heightened and similarly the formation of the 

pillar-like conductor takes a long time because the electrolytic plating is 

carried out. Further, the formation of a resist pattern requires a large-scale 

apparatus for emitting a laser, and th.us these methods are disadvantageous 

from the viewpoint of costs. Furth.er; since it is di:ffi.cult to securely remove 

a resist on a bottom portion of the opening portion, reliability of conducting 

of the pillar-like conductor is lowered. 

Therefore, it is an object of the present invention to provide a 

multilayer wiring board and a manufacturing method thereof which are 

capable of manufacturing a multilayer wiring board with a combination of 

simple facility and conventional process and thinning lines of the wiring 

layer and which have high reliability of the wiring board. 
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DISCLOSURE OF THE INVENTION 

The above object can be achieved by the following invention. 

Namely, a multilayer wiring board manufacturing method of the present 

invention having the step of forming a pillar-like met8llic body on a lower 

wiring layer, and then forming an upper wiring layer, a part thereof being 

electrically connected with the pillar-like metallic body, is characterized in 

that the pillar-like metallic body forming step includes: the step of forming a 

plating layer of metal constituting the pillar-like metallic body; the step of 

forming a mask layer on a surface portion of the plating layer where the 

pillar-like metallic body is formed; and the step of etching the plating layer. 

According to the manufacturing method of the present invention, 

since the plating layer is formed not in the opening but on the whole surface 

and the pillar-like metallic body is formed by et.ching, laser emission or the 

like is not particularly required, and a diameter of the pillar-like metallic 

body can be reduced. Further, since the opening section from which the 

resist is removed is not plated, the reliability of conductivity between the 

lower wiring layer and the pillar-like metallic body is heightened. As a 

result, manufacturing can be carried out by simple facility and combination 

of conventional steps, and the multilayer wiring board, wherein the wiring 

layer can be thinned and the reliability of the wiring board is high, can be 

manufactured. 

The manufacturing method of the present invention includes the 

following first through fourth embodiments. 

In the first embodiment, the pillar-like metallic body forming step 

includes the steps of: 
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(la) coating an approximately whole surface of said lower wiring 

layer including a non-patterned portion with another metal showing 

resistance at the time of etching the metal constituting said pillar-like 

metallic body to form a protective metallic layer; 

(lb) forming a plating layer of the metal constituting said pillar-like 

metallic body on an approximately whole surface of said protective metallic 

layer by means of electrolytic plating; 

(le) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; 

(ld) etching said plating layer; and 

(le) etching under condition wherein at least said protective metallic 

layer can be corroded to remove at least said protective metallic layer 

covering the non-patterned portion. 

According to the manufacturing method of the first embodiment, 

since the protective metallic layer is provided, the lower wiring layer is not 

corroded at the time of etching the plating layer, and the desired pillar-like 

metallic body can be formed in the position where the mask layer is formed. 

Further, after the step (ld), the protective metallic layer remaining on the 

non-patterned portion can be removed securely by the step (le), and the 

protective metallic layer under the pillar-like metallic body is hardly 

corroded at the step (le). For this reason, short circuit between pattern 

portions hardly occurs, the reliability of the wiring board is heightened, and 

thinning is possible. Further, since the protective metallic layer is formed 

on the whole surface, the plating layer can be formed by electrolytic plating. 

Moreover, since the plating layer is formed in the hole but on the whole 
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surface, the plating layer having a desired thickness can be formed for a 

short time with high current density. 

In the above manufacturing method, it is preferable that the step 

(la) executes electroless plating on the whole surface of the previously 

patterned lower wiring layer including the non-patterned portion so as to 

form a base conductive layer and further executes electrolytic plating on the 

approximately whole surface so as to form the protective metallic layer, and 

the step (le) executes the etching under condition wherein said protective 

metallic layer can be corroded and then removes said base conductive layer 

remaining on the non-patterned portion by means of soft etching. 

In this case, since the electroless plating is previously carried out on 

the whole surface so that the base conductive layer is formed, this can be a 

plating-use electrode, and the protective metallic layer can be formed 

suitably by electrolytic plating. Such electrolytic plating is preferable 

because electroless plating occasionally makes it di:ffi.cult to etch the 

protective metallic layer due to mixing of comvonent other than metal. 

Moreover, since the base conductive layer remainihg on the non-patterned 

portion is removed by soft etching, short circuit between pattern portions is 

prevented, so that the reliability of the wiring board can be further 

improved. 

In addition, it is preferable that the step (la) executes electroless 

plating on an approximately whole surface of an insulating layer so as to 

form a base conductive layer and th.en executes electrolytic plating on an 

approximately whole surface of the patterned lower wiring layer on the base 

conductive layer so as to form the protective metallic layer, and the step (le) 
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executes etching under the condition wherein the protective metallic layer 

can be corroded and then removes the base conductive layer remaining on 

the non-patterned portion by means of soft etching. 

In this cas.e, simHarly to the above, the protective metallic layer can 

be formed suitably. Moreover, the reliability of the wiring board can be 

further improved. 

In addition, it is preferable that prior to the step (la), an insulting 

layer having the approximately same thickness as a patterned portion of the 

lower wiring layer is formed on the non-patterned portion of the lower wiring 

layer so that the surface is flattened In this case, since the protective 

metallic layer formed at the step (la) is flattened, the protective metallic 

layer can be removed securely at the step (le), and short circuit between 

patterns or the like can be prevented securely. 

In the above method, it is preferable that the metal constituting the 

pillar-like metallic body is copper and another metal constituting the 

protective metallic layer is gold, silver, zinc, palladium, ruthenium, nickel, 

rhodium, lead-tin solder alloy or nickel-gold alloy. In this case, the pillar­

like metallic body can be cheaply formed by copper having good conductivity 

by the general-purpose etching method. Moreover, since the metal 

constituting the protective metallic layer shows good resistance for etching, 

the reliability of the wiring board can be maintained high. 

A multilayer wiring board of the present invention is obtained by the 

manufacturing method of the first embodiment and has a structure that a 

lower wiring layer and an upper wiring layer are electrically connected, the 

structure comprising the lower wiring layer, a protective metallic layer 

7 



''-._.,/ 

provided on an upper surface of the wiring layer, a pillar-like metallic body 

provided on an upper surface of the protective metallic layer and the upper 

wiring layer, a part thereof being electrically connected with the pillar-like 

metallic body. The multilayer wiring board of the present invention can be 

manufactured by simple facility and combination of the conventional steps, 

and the wiring layer can be thinned, and the reliability of the wiring board 

becomes high. 

In the manufacturing method of a second embodiment, the pillar-like 

metallic body forming step includes: 

(2a) forming a conductive layer on a surface of a metallic panel layer 

provided on an approximately whole surface of an insulating layer, the 

conductive layer having resistance at the time of etching the metallic panel 

layer and the same pattern as said lower wiring layer; 

(2b) forming a plating layer of metal which can be etched 

simultaneously as said metallic panel layer on an approximately whole 

surface of said metallic panel layer with said conductive layer; 

(2c) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

(2d) etching said metallic panel layer and said plating layer so as to 

form said lower wiring layer and said pillar-like metallic body. 

According to the manufacturing method of the second embodiment, 

after the conductive layer to be etching resist is formed on the surface of the 

metallic panel layer, the plating layer and the mask layer for forming the 

pillar-like metallic body are formed and etching is carried out. For this 

reason, when the metallic panel layer and the plating layer are corroded, the 
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pillar-like metallic body and the patterned wiring layer and conductive layer 

remain. Therefore, since the pillar-like metallic body can be formed and 

simultaneously the wiring layer can be formed, a number of steps and time 

required for all the steps can be reduced and simultaneously load in the 

steps can be reduced. Moreover, since the conductive layer which 

intervenes between the pillar-like metallic body and the lower wiring layer is 

conductive, the pillar-like metallic body and the wiring layer can be 

electrically connected. 

In the above manufacturing method, it is preferable that the step 

(2a) coats the metallic panel layer with a photosensitive resin layer and 

pattern-exposes and develops so as to remove a portion where the conductive 

layer is formed, and plates the removed portion with metal so as to form the 

conductive layer. 

In this case, the conductive layer of the present invention can be 

formed by the same method as the case of forming a conventional wiring 

layer in simple general-purpose facility. At th.is time, since the metallic 

panel layer to be a base is conductive, electrolytic plat.mg can be carried out 

so th.at adhesion with the wiring layer to be formed can be heightened. 

In addition, it is preferable that the metal constituting the metallic 

panel layer and the plating layer is copper, and the metal constituting the 

conductive layer is gold, silver, zinc, palladium, ruthenium, nickel, rhodium, 

lead-tin solder alloy or nickel-gold alloy. In this case, the lower wiring layer 

and the pillar-like metallic body can be formed by copper having good 

conductivity at low cost by the general-purpose et.ch.ing method, and the 

metal constituting the conductive layer shows good resistance for the etching. 
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Fo~ this reason, the reliability of the wiring layer can be maintained high. 

A multilayer wiring board of the present invention is manufactured 

by the manufacturing method according to the second embodiment. 

Similarly to the first embodiment, the multilayer wiring board can be 

manufactured by simple facility and combination of conventional steps, the 

wiring layer can be thinned, and the reliability of the wiring board becomes 

high. 

In the manufacturing method of a third embodiment, the pillar-like 

metallic body forming step includes the steps of 

(3a) forming a protective layer, in which a portion where said pillar­

like metallic body is formed is made of a conductor and the other portion is 

made of an insulator, so that said protective layer covers an approximately 

whole surface of said lower wiring layer; 

(3b) forming a plating layer of metal constituting said pillar-like 

metallic body on an approximately whole surface of said protective layer; 

(3c) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

(3d) etching said plating layer. 

According to the manufacturing method of the third embodiment, 

/ since the above protective layer is provided, the lower wiring layer is not 

corroded at the time of et:ching the plating layer, and the pillar-like metallic 

body having a desired shape can be formed in a desired position. At th.is 

time, since the conductive portion is formed on the protective layer, the lower 

wiring layer and the pillar-like metallic body can be conductive. Moreover, 

since the patterned portion of the wiring layer is coated mainly with an 
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insulator, a possibility of short circuit between patterns is small, and the 

reliability becomes high and thinning is possible. Moreover, since metal for 

protecting the patterns is not much required, this is advantageous to the 

cost. 

In the above manufacturing method, it is preferable that the step 

(3a) coats the lower wiring layer with a photosensitive resin layer, and 

pattern-exposes and develops so as to open the portion where the conductor 

is formed, and plates the opened portion with metal so as to form the 

protective layer. In this case, the protective layer having high reliability 

can be formed by comparatively simple step and a low-priced apparatus. 

In addition, it is preferable that when the opened portion is plated 

with metal, electroless plating is carried out by using the metal constituting 

the lower wiring layer as a catalyst. In this case, the conductor having a 

desired thickness can be formed selectively on the opened section. 

A multilayer wiring board of the present invention is manufactured 

by the manufacturing method according to the third embodiment. 

Similarly to the other embodiments, the multilayer wiring board can be 

manufactured by simple facility and combination of conventional steps, the 

wiring layer can be thinned, and the reliability of the wiring board is high. 

In the manufacturing method of a fourth embodiment, the pillar-like 

metallic body forming step includes: 

(4a) forming a plating layer on an approximately whole surface of 

said lower wiring layer including a non-pattern portion, the plating layer 

made of metal being different from the metal of said lower wiring layer and 

constituting said pillar-like metallic body; 
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{4b) forming a mask layer on the surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

{4c) etching said plating layer by means of an et.ch.ing agent which 

corrodes said plating layer and hardly corrodes said lower wiring layer. 

According to the manufacturing method of the fourth embodiment, 

after the plating layer is formed by the metal different from the lower wiring 

layer, the mask layer is formed on the surface portion, and etching is carried 

out so as to selectively corrode the plating layer. For th.is reason, the step of 

providing a layer for protecting the lower wiring layer is not required, and 

the pillar-like metallic body can be formed by the simpler step. 

In the above manufacturiri.g method, it is preferable th.at the metal 

constituting the lower wiring layer is copper, and the metal constituting the 

plating layer is gold, silver, zinc, palladium, ruthenium, nickel, rhodium, 

lead-tin solder alloy or nickel-gold alloy. In this case, the lower wiring layer 

can be formed by copper having good conductivity at low price according to 

the general-purpose etching method, and the metal constituting the pillar­

like metallic body can be etched selectively. For th.is· reason, the reliability 

of the wiring layer can be maintained high. 

Another multilayer wiring board of the present invention is 

manufactured by the manufacturing method according to the fourth 

embodiment. Similarly to the other embodiments, the multilayer wiring 

board can be manufactured by simple facility and combination of 

conventional steps, the wiring layer can be thinned, and the reliability of the 

wiring board becomes high. 

Another method of manufacturing a multilayer wiring board 
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includes the st.ep of forming a pillar-like metallic body on a topmost wiring 

layer by means of the above step of forming a pillar-like metallic body. 

Such a pillar-like metallic body is formed for mounting or the like of chip 

parts, but similarly to the case of the pillar-like metallic body between the 

wiring layers, the pillar-like metallic body having high density and 

reliability can be formed by simple facility and combination of conventional 

steps. 

In addition, in another multilayer wiring board of the present 

invention, a pillar-like metallic body is formed on a topmost wiring layer by 

means of the above step of forming a pillar-like metallic body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1(1) through.1(3) are st.ep diagrams showing a method of 

manufacturing a multilayer wiring board according to a first embodiment of 

the present invention; 

Figs. 2(4) through 2(6) are step diagrams showing the first 

embodiment; 

Figs. 3(7) through 3(9) are step diagrams showing the first 

embodiment; 

Figs. 4(10) through 4(12) are st.ep diagrams showing the first 

embodiment; 

Figs. 5(1'), 5(4') and 5(9') are step diagrams showing another mode of 

the first embodiment; 

Fig. 6 is a partial cross section showing one example of the 

multilayer wiring board which can be formed by the present invention; 
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Figs. 7(1) through 7(4) are step diagrams showing a method of 

manufacturing a multilayer wiring board according to a second embodiment 

of the present inven,tion; 

Figs. 8(5a) through 8(6) are st.ep diagrams showing the second 

embodiment; 

Figs. 9(7) through 9(9) are step diagrams ~owing the second 

embodiment; 

Figs. 10(1) through 10(3) are step diagrams showing a method of 

manufacturing multilayer wiring board according to a third embodiment of 

the present invention; 

Figs. 11(4) through 11(6) are step diagrams showing the third 

embodiment; 

Figs. 12(7) through 12(9) are step diagrams showing the third 

embodiment; 

Figs. 13(10) and 13(11) are step diagrams showing the third 

embodiment; 

Figs. 14(1) and 14(2) are step diagrams showing a method of 

manufacturing a multilayer wiring board according to a fourth embodiment 

of the present invention; 

Figs. 15(3) through 15(5) are step diagrams showing the fourth 

embodiment; and 

Figs. 16(12') and 16(9') are diagrams showing examples of the 

multilayer wiring board in which a pillar-like metallic body is formed on a 

topmostwiringlaye~ 

In the respective diagrams, 11 is a protective metallic layer, 20 is a 
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photosensitive resin layer, 21 is a substrate, 22 is a lower wring layer, 23 is a 

conductive layer, 24 is a plating layer, 24a is a pillar-like metallic body, 25 is 

a mask layer, 27 is a upper wiring layer, and 40 is a pillar-like metallic body 

formed on a t.opmost wiring layer. 

BEST MODE FOR CARRYING OUT THE INVENTION 

There will be detailed below the embodiments of the present 

invention with reference t.o the diagrams . 

[First Embodiment] 

The present embodiment refers to an example th.at when a wiring 

layer is laminated on both surfaces of a substrate, a pillar-like metallic body 

is formed on both sides of the substrate. 

As shown in Fig. 1(1), a substrate 21 where a wiring layer 22 is 

patterned on its both surfaces is prepared. At this time, any pattern 

forming method may be used, so a method using et.ch.ing resist, or a method 

using pattern plating resist can be used. As the substrate 21, a substrate 

which is made of glass fiber and various reactive cu.ring resin such as 

polyimide resin or the like can be used. Moreover, as metal constituting the 

wiring layer 22, normally copper, nickel, tin or the like is used. 

Next, as shown in Fig. 1(2), a whole surface of the previously 

patterned wiring layer 22 including non-patterned portion is electroless­

plated so that a base conductive layer 10 is formed. At the time of 

electroless plating, normally a plating solution of copper, nickel, tin or the 

like is used, but these metallic materials ma:y: be the same as or different 
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from the metal constituting the wiring layer 22. Plating solutions for the 

electroless plating according to various metals are well known, and various 

solutions are on the market. In general, the solution containing metallic 

ion source, alkaline source, reducing agent, chelator, stabilizer or the like 

can be used. Here, prior to the electroless plating, a plating catalyst such 

as palladium may be deposited. 

Next, as shown in Fig. 1(3), a whole surface of base conductive layer 

10 is electrolytically plated so that a protective metallic layer 11 is formed on 

it. As a result, the whole surface of the lower wiring layer 22 including the 

non-patterned portion is coated with the protective metallic layer 11. At 

this time, as metal constituting the protective metallic layer 11, another 

metal showing resistance at the time of etching a metal constituting a 

pillar-like metallic body is used. More concretely, in the case where the 

metal constituting the pillar-like metallic body is copper, as another metal 

constituting the protective metallic layer, gold, silver, zinc, palladium, 

ruthenium, nickel, rhodium, lead-tin solder alloy, nickel-gold alloy or the like 

is used. However, the present invention is not limited to these 

combinations of metal, and any combination of metal capable of being 

electrolytically plated and another metal showing resistance at the time of 

etching the metal capable of being electrolytically plated can be used. 

The electrolytic plating can be carried out by a well-known method, 

but in general, a substrate in Fig. 1(2) is soaked in a plating bath and 

simultaneously metal is deposited on a cathode side by electrolysis reaction 

in a state that the base conductive layer 10 is a cathode and the metallic ion 

supply source of the metal to be plated is an anode. 
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Namely, at step (la) of the present invention, another metal showing 

resistance at the time of etching the metal constituting the pillar-like 

metallic body is coated onto the whole surface of the lower wiring layer 22 

including the non-patterned portion, so that the protective metallic layer 11 

is formed. However, as mentioned above, the protective metallic layer 11 

may be coated in a state in which the base conductive layer 10 or the like 

intervenes. Moreover, the protective metallic layer 11 may be directly 

coated without allowing the base conductive layer 10 or the like to intervene. 

At step (lb) of the present invention, as shown in Fig. 2(4), a metallic 

plating layer 24 constituting the pillar-like metallic body 24a is formed on a 

whole surface of th~ protective metallic lay~r 11 by electrolytic plating. As 
' the metal, normally copper, nickel or the J.ill:e is used, but this metal may be 

the same as or different from the metal constituting the wiring layer 22. 

The electrolytic plating is carried out by the simHar method to the above one, 

but the protective metallic layer 11 is used as a cathode. A concrete 

thickness of the plating layer 24 is, for example, 20 to 200 µm or more. 

Since at step (lb) the plating layer 24 is formed on the whole surface by 

electrolytic plating, the height of the plating layer 24 becomes approximately 

uniform so that the pillar-like metallic body 24a with approximately uniform 

height can be formed quickly. 

At step (le) of the present invention, as shown in Fig. 2(5), a mask 

layer 25 is formed on a surface of the plating layer 24 where the pillar-like 

metallic body 24a is formed. The present embodiment shows an example 

that the mask layer 25 is printed into scatter point state by scteen printing. 

Sizes of the respective mask layers 25 (area or outer diameter) are 
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determined according to sizes of the pillar-like metallic bodies 24a, and the 

mask layers 25 having outer diameter of, for example, 100 to 300 µm or more 

are exemplified. Since the mask layer 24 is formed into scatter dot state at 

step (le), the mask layer 25 can be formed by an easy and low-priced method 

such as printing. 

At step (ld) of the present invention, as shown in Fig. 2(6), the 

plating layer 24 is et.ch.ed. At this time, when an erosion amount by means 

of the et.ch.ing is too large, the pillar-like metallic body 24a to be formed has a 

small diameter (undercut increases), and thus the steps hereinafter is 

occasionally obstructed. On the contrary, when an erosion amount is too 

small, the plating layer 24 remains on the non,-pattemed portion thereby to 

occasionally cause short-circuit. Therefore, it is desirable that a degree of 

the erosion by means of the et.ching is as shown in Fig. 2(6) or falls within a 

range that the degree shown in Fig. 2(6) slightly decreases or increases. 

As an et.ching method, there are et.ching methods using various 

et.ch.ing solution according to types of metal constituting the plating layer 24 

and the protective metallic layer 11. For example, in the case where the 

plating layer 24 (namely, the pillar-like metallic body 24a) is copper and the 

protective metallic layer 11 is the aforementioned metal (including metallic 

resist), an alkaline etching solution, ammonium persulfate, hydrogen 

peroxide/sulfuric acid or the like is used. According to the above etching, as 

shown in Fig. 2(6), the wiring layer 22 (patterned portion and non-patterned 

portion) coated with the protective metallic layer 11, the pillar-like metallic 

body 24a and the mask layer 25 are not et.ched so as to remain. 

Ne~t, as shown in Fig. 3(7), the mask layer 25 is removed, but at this 
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time agent removal, peeling removal or the like may be selected suitably 

according to types of the mask layer 25. For example, in the case where the 

mask layer 25 is formed by using photosensitive ink according to screen 

printing, an alkaline agent or the like is used. 

Next, as shown in Fig. 3(8), the etching is carried out so that the 

protective metallic layer 11 can be corroded. As the etching method, there 

is an etching method using an etching solution which is different from the 

step (ld), but it is preferable that since a chloride etching solution corrodes 

both metallic resist and copper, another etching solution is preferably used. 

More. concretely, in the case where the pillar-like metallic body 24a and the 

lower wiring layer 22 are copper and the protective metallic layer 11 is the 

aforementioned metal, it is preferable that an acid etching solution or the 

like such as nitric acid, sulfuric acid or cyanogen type on the market is used. 

As a result, as shown in Fig. 3(8), only the protective metallic layer 11 which 

intervenes between the pillar-like metallic body 24a and the wiring layer 22 

(patterned p_ortion) can be allowed to remain. Moreover, only the base 

conductive layer 10 remains on the non-patterned portion. 

As shown in Fig. 3(9), the base conductive layer 10 remaining on the 

non-patterned portion is removed by soft etching, but the soft etching is for 

preventing the pillar-like metallic body 24a and the exposed wiring layer 22 

(patterned portion) from being t.oo corroded. As the soft etching method, an 

etching solution for the metal constituting the base conductive layer 10 is 

used with low density or under mild etching conditions. 

Namely, at step (le) of the present in"Yention, the etching is carried 

out so that at least the protective metallic layer 11 is corroded, so that the 
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protective metallic layer 11 which is coated at least on the non-patterned 

portion is removed. However, in the case where the base conductive layer 

10 is provided as mentioned above, the protective metallic layer 11 and the 

base conductive layer 10 are etched successively so as to be removed from 

the non-patterned po~on. As a result, short circuit between the pattern 

portions can be prevented securely. 

As shown in Fig. 4(10), an insulating material 26a is applied in order 

to form an insulating layer 26. As the insulating material 26a, for example, 

reactive curing resin such as low-priced liquid polyimide resin with good 

insulation can be used. After th.is resin is applied by various methods so as 

to be slightly thicker th.an the height of the pillar-like metallic body 24a, it 

may be cured by heating or light emission. As the coating method, a hot 

press and various coaters are used. 

As shown in Fig. 4(11), the cured insulating material 26a is ground 

or abraded so th.at the insulating layer 26 having the approximately same 

thickness as the height of the pillar-like metallic body 24a is formed. As the 

grinding method, there is a method using a grinding machine having a 

plurality of diamond or the like-made hard rotary blades arranged in a 

radial direction of a rotary board. While the above hard rotation blades are 

being rotated, they are moved along an upper surface of the fixed wiring 

board so that the upper surface can be flattened. Moreover, as the abrading 

method, there is a method of lightly abrading using a belt sander, buffing or 

the like. 

As shown in Fig. 4(12), an upper wiring layer 27, a part thereof being 

electrically connected with the pillar-like metallic body 24a is formed. The 
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wiring layer 27 can be formed in the manner similar to the manner of the 

lower wiring layer 22. For example, a predetermined mask is formed by 

using photo-lithography technique and is etched so that the wiring layer 27 

having a predetermined pattern can be formed 

According to the above step, a wiring layer is :further formed on the 

top layer so that a multilayer wiring board 30 shown in Fig. 6, for example, 

can be manufactured The multilayer wiring board 30 is a six-layer board 

having a six-layer circuit configuration in that wiring layers 31 through 36 

are laminated Inside the board, inter-layer connecting structures 37, 38 

and 39 corresponding to a via hole are formed by the pillar-like metallic body 

24a. The inter-layer connecting structure 37 connects the first layer and 

the second layer in the case where the wiring layer is formed on both 

surfaces of the substrate. The inter-layer connecting structure 38 connects 

the second layer and the third layer. The inter-layer connecting structure 

39 connects the first layer and the third layer. In the present invention, in 

the case where the first layer is connected with the third layer, the pillar-like 

metallic body 24a which connects the second layer and the third layer may 

be further formed above the pillar-like metallic body 24a which connects the 

first layer and the third layer. 

The multilayer wiring board of the present invention is 

manufactured by the above-mentioned manufacturing steps and has 

materials and structure according to the manufacturing steps. Moreover, 

in the case where another well-known step which is adopted by this kind of 

manufacturing method is added, the board has materials and structure 

· according to this added step. 
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Namely, as shown in Fig. 4(12), the multilayer wiring board of the 

present invention has a s?ucture in which the lower wiring layer and the 

upper wiring layer are electrically connected and which comprises the lower 

wiring layer 22, the protective metallic layer 11 provided on the upper 

surface of the wiring layer 22, the pillar-like metallic body 24a provided on 

the upper surface of the protective metallic layer 11 and the upper wiring 

layer 27, a part thereof being electrically connected with the pillar-like 

metalliC body 24a . 

The multilayer wiring board of the present invention can be 

manufactured by a method other th.an tli.e manufacturing method of the 

present invention, and for example, the following method can be used. 

Namely, a laminated body, in which a first layer which is a metallic layer 

before a lower wiring layer is patterned, a second metallic layer constituting 

a protective metallic layer and a third metallic layer constituting a pillar­

like metallic body are laminated, is formed by rolling, plating or the like. A 

mask layer is provided on the surface of the third layer of the laminated body 

and is etched so that a pillar-like metallic body is formed. If necessary, only 

the second layer is selectively removed, an insulating material (thermoset 

resin or the like) is applied to the second layer on which the pillar-like 

metallic body is formed. The upper wiring layer which is patterned is 

thermally pressed so that the pillar-like metallic body and the upper wiring 

layer are electrically connected. Thereafter, the first layer is etched or the 

like so that the lower wiring layer is patterned, and the second layer is 

removed if it is not removed. 
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[Another Mode of First Embodiment] 

There will be explained below another mode of the present invention. 

(1) The above embodiment explains the example that the pillar-like 

metallic body is formed on both the surfaces of the substrate, but the pillar­

like metallic body may be formed only on one surface of the substrate, 

namely, the wiring layer may be laminated only on one surface. In this case, 

since the surface of the substrate where the wiring layer is not laminated 

can be supported firmly, the grinding and abrading step can be executed 

easily and securely. As a result, the reliability of the obtained multilayer 

wiring board is heightened. 

(2) The above embodiment explains the example that after the base 

conductive layer is formed by electroless plating on the whole surface of the 

previously patterned lower wiring layer including the non-patterned portion, 

the whole surface is further plated electrolytically. However, the lower 

wiring layer is patterned after the whole surface of the insulating layer is 

subject to electroless plating so that the base conductive layer is formed, and 

its whole surface is electrolytically plated so that the protective metallic 

layer may be formed. In this case, since the base conductive layer already 

exists, the lower wiring layer can be patterned by pattern plating utilizing 

electrolytic plating. In the above methods, the base conductive layer is 

formed by electroless plating, but it can be formed by sputtering or the like. 

(3) The above embodiment explains the example that the mask layer 

is formed by printing, but the mask layer may be formed by using dry film 

resist or the like. In this case, thermocompression bonding, exposure and 

image development of the dry film resist are carried out. Moreover, in order 
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to remove (peel) the mask layer, methylene chloride, sodium hydroxide or the 

like is used. 

In addition, the mask layer may be formed by metal showing 

resistance at the time of etching the plating layer. In this case, the metal 

which is the same as the protective metallic layer can be used, and the mask 

layer may be formed in a predetermined position by the similar method to 

the pattern formation. In the case where the mask layer is formed by 

conductor such as metal, the upper wiring layer which is conductive with the 

pillar-like metallic body can be formed without removing the mask layer. 

For example, in a state that the metallic mask layer remains, when a 

copper-foiled insulating material (thermoset resin) is thermally pressed and 

the insulating layer is formed, the metallic mask layer is electrically 

connected with the copper foil and the copper foil is patterned so that the 

upper wiring layer can be formed. 

(4) The above embodiment explains the example that the insulating 

material is ground and abraded so that the insulating layer having the same 

thickness as the height of the pillar-like metallic body is ·formed. However, 

the resin as the insulating material is heated and pressurized so that the 

insulating layer having approximately the same thickness as the height of 

the pillar-like metallic body may be formed. In this case, the insulating 

resin which slightly remains on the pillar-like metallic body can be easily 

removed by a plasma process or the like, or it is abraded after heating so as 

to be flattened. 

(5) The above embodiment explains the example that the mask resin 

is removed between the step (ld) and the step (le), but the order of the step 
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of removing the mask layer is not limited to this. For example, the mask 

layer may be removed just after the step of etching the protective metallic 

layer, just after the step of soft-etching the base conductive layer or when the 

insulating material 26a is ground and abraded. 

(6) The above embodiment explains the example that the lower 

wiring layer having the base conductive layer is coated with the protective 

metallic layer, but the lower wiring layer may be directly coated with the 

protective metallic layer without forming the base conductive layer. In this 

case, the lower wiring layer may be coated with the protective metallic layer 

by electroless plating or the like. Moreover, the protective metallic layer 

covering the non-patterned portion is removed only by etching which can 

corrode the protective metallic layer so that short circuit between the 

patterned portions can be prevented. 

(7) The above embodiment explains the example that the step (la) 

shown in Fig. 1(1) is executed. However, as shown in Fig. 5(1'), prior to the 

step (la), a insulating layer 29 having the approximately same thickness as 

the patterned portion of the wiring layer 22 may be formed on the non­

patterned portion of the lower wiring layer 22, so that the surface is 

flattened. In this case, the insulating layer 29 may be formed by the same 

material, applying method, hardening method and grinding and abrading 

method as the insulating layer 26. Thereafter, similarly to the above­

mentioned embodiment, the plating layer 24 is formed (see Fig. 5(4')), and 

. the base conductive layer 10 is removed (see Fig. 5(9')). 

[Second Embodiment] 
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The present embodiment explains an example that a wiring layer 

and a pillar-like metallic body are formed on both the surfaces of the 

substrate as an insulating layer. 

At first, as shown in Fig. 7(1), a substrate 21 as an insulating layer 

where a metallic panel layer 22a is formed on its approximately whole 

surface is prepared. As the substrate 21, a substrate which is made of, for 

example glass fiber and various reactive curing resin such as epoxy resin 

and polyimide resin can be used. Moreover, as the metal constituting the 

metallic panel layer 22a, normally copper, nickel, tin or the like is used, and . 

preferably copper is used. The metallic panel layer 22a can be formed by 

laminating by means of plating, adhesive, thermocompression bonding or 

the like. In the case where plating is carried out, electroless plating, or a 

combination of electroless plating and electrolytic plating can be adopted. 

As shown in Fig. 7(2), at step (2a), a conductive layer 23, which has 

resistance at the time of etching the metallic panel layer 22a and has the 

same pattern as the wiring layer 22 to be formed, is formed on the surface of 

the metallic panel layer 22a provided on the whole surface of the substrate 

21. 

The step (2a) can be executed by a method of plating after plating 

resist having a desired pattern is formed by using a dry film, photosensitive 

resin paint, screen printing or the like, a method of etching after etching 

resist having a desired pattern is formed on the metallic layer formed on the 

whole surface by using a dry film, photosensitive resin paint, screen printing 

or the like, a printing method by means of screen printing using conductive 

paint, or a method of sputtering in a state that a mask is formed into a 
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desired pattern or the like. 

However, the following method is preferable. After the metallic 

· panel layer 22a is coated with a photosensitive resin layer, a portion where 

the conductive layer 23 is formed is pattern-exposed and developed so as to 

be removed. The removed portion is plated with metal so th.at the 

conductive layer 23 is formed. The present embodiment will detail this 

method. 

The photosensitive resin layer is a resin composition containing 

monomeric and/or polymeric component which causes photo-decomposition, 

photo-crossJinkage, or photo-polymerization due to a light. As for the 

coating, a method of laminating a dry film, a method of applying and curing 

a photosensitive resin composite or the like can be used. The dry film 

(photo-resist) includes organic solvent developing type or alkaline solution 

developing type films, and the dry film is th.ermocompression-bonded 

(laminated) by using a dry film laminator or the like having a heat bonding 

roll or the like. Application of the photosensitive resin composition can be 

carried out by using various coaters. 

Next, the portion where the conductive layer 23 is formed is pattern­

exposed, developed and removed so that a removed pattern is formed. The 

pattern exposure is carried out in a state that a photo-mask-use film 

intervenes or according to direct exposure by means of a photo plotter or the 

like by using an exposing machine, an ultraviolet ray and the like. For the 

image development, a developing solution or the like according to types of 

the dry film is used. For example, trichloroethane, methylene chloride or 

the like is used for an organic solvent developing type dry film, and sodium 
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carbonat.e, sodium hydroxide or the like is used as an alkaline solution 

developing type dry film. 

· Further, the removed portion is plat.ed with metal so that the 

conductive layer 23 is formed. As this plating, electroless plating can be 

used, but it is preferable th.at electrolytic plating is carried out in a stat.e that 

this portion is conductive with the metallic panel layer 22a to be a base. As 

a result, adhesion to the wiring layer 22 to be formed can be height.ened. As 

the plating metal, in the case where the metal constituting the metallic 

panel layer 22a and the plating layer 24 is copper, gold, silver, zinc, 

palladium, ruthenium, nickel, rhodium, lead-tin soldering alloy, nickel-gold 

alloy or the like is suitably used. As the electrolytic plating method, there 

is a method of soaking a substrate t.o be plated int.o a plating solution with 

which the above metal is dissolved and suitably making them conductive via 

the metallic panel layer 22a and processing them for predet.ermined time at 

predetermined t.emperature. At this time, as the plating solution, solutions 

on the market which cope with the above metal can be used. 

In the above manner, the conductive layer 23 for patterning the 

wiring layer 22 can be formed. Moreover, a thickness of the conductive 

layer 23 may be such that the patterned portion can be protected (resist) at 

the time of etching, namely, it is preferably 10 t.o 100 µm. 

At the st.ep (2b), as shown in Fig. 7(3), the metallic plating layer 24 

which can be etched simultaneously with the metallic panel layer 22a is 

formed on an approximately whole surface of the metallic panel layer 22a 

including the conductive layer 23. As the metal, normally copper, nickel or 

the like is used, and the same metal as the metallic panel layer 22a is 
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preferable, and copper is particularly preferable. The formation of the 

plating layer 24 is carried out by electroless plating or.electrolytic plating, 

but electrolytic plating is preferable due to the above reason. A concrete 

thickness of the plating layer 24 is, for example, 20 to 200 µm or more. At 

step (2b), since the plating layer 24 is formed on the whole surface in such a 

manner, the height of the plating layer 24 becomes approximately uniform so 

that the pillar-like metallic body 24a having approximately uniform height 

can be formed. 

At the step (2c), as shown in Fig. 7(4), the mask layer 25 is formed on 

a surface portion of the plating layer 24 where the pillar-like metallic body 

24a is formed. The present embodiment explains the example that the 

mask layer 25 is printed into a scatter point state by screen printing. The 

individual sizes (area or outer diameter) of the mask layers 25 are 

determined according to the size of the pillar-like metallic body 24a, and the 

mask layer 25 having an outer diameter of not less than 20 µmis 

exemplified. At step (2c), since the mask layer 25 is formed in.to the scatter 

point state in such a manner, the mask layer 25 can be formed by the easy 

and low-priced method such as printing. 

At the step (2d), as shown in Figs. 8(5a) and 8(5b), the metallic panel 

layer 22a and the plating layer 24 are etched. Here, Fig. 8(5b) is a 

perspective view, partly in cross section of Fig. 8(5a). As the etching 

method, there is an etching method using various etching solutions 

according to types of the metal constituting the metallic panel layer 22a, the 

plating layer 24 and the conductive layer 23. For example, in the case 

where the plating layer 24 (namely, the pillar-like metallic body 24a) is 
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copper and the conductive layer 23 is gold, silver, zinc, palladium, ruthenium, 

nickel, rhodium, lead-tin soldering alloy, nickel-gold alloy or the like, an 

alkaline etching solution on the market is used. According to the etching, 

as shown in Figs. 8(5a} and 8(5b), the wiring layer 22 on which the 

conductive layer 23 is formed, the pillar-like metallic body 24a and the mask 

layer 25 on the surface of the wiring layer 22 are not etched so as to remain. 

Next, as shown in Fig. 8(6), the mask layer 25 is removed, but 

selection is suitably made from removal with agent, removal with peeling 

and the like according to type of the mask layer 25. For example, in the 

case where the mask layer 25 is formed by photosensitive ink according to 

screen printing, it is removed by alkaline agent or the like. 

As shown in Fig. 9(7), the insulating material 26a for forming the 

insulating layer 26 is applied. As the insulating material 26a, for example, 

reactive curing resin such as low-priced liquid polyimide resin having good 

insulation can be used. After this resin is applied so as to be slightly 

thicker th.an the height of the pillar-like metallic body 24a by various 

methods, it may be cured by heating, light emission or the like. In the 

coating method, hot press and various coaters are used. 

As shown in Fig. 9(8), the cured insulating material 26a is ground 

and abraded so that the insulating layer 26 having approximately same 

thickness as the height of the pillar-like metallic body 24a is formed. As the 

grinding method, there is a method using a grinding machine having a 

plurality of hard rotary blades made of diamond in a radial direction of a 

rotary board. In this method, while, the above hard rotary blades are being 

rotated, they are moved along the upper surface of the fixed wiring board so 
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th.at the upper surface can be flattened. Moreover, as the abrading method, 

th.ere is a method of slightly grinding by means of a belt sander, buffing or 

the like. 

As shown in Fig. 9(9), a metallic panel layer 27a for forming the 

upper wiring layer is formed on the approximately whole surface of the 

insulating layer 26. Thereafter, the above steps are repeated so th.at a 

laminated structure, in which the lower wiring layer and the upper wiring 

layer are electrically connected via the pillar-like metallic body, is further 

formed on the top layer. In the case where the topmost wiring layer is 

formed, it is not particularly necessary to form the pillar-like metallic body 

above it. For this reason, the wiring layer may be patterned by the similar 

method to the conventional one. For example, the wiring layer having a 

predetermined pattern can be formed by a method using etching resist, a 

method using a pattern plating-use resist or the like. · 

According to the above steps, sirnUarly to the first embodiment, the 

multilayer wiring board 30 shown in Fig. 6, for example, can be 

manufactured. The multilayer wiring board of the present invention is 

manufactured by the above manufacturing steps, and has the materials and 

structure according to the manufacturing steps. Moreover, in the case 

where another well-known step is added to the manufacturing steps, the 

multilayer wiring board has materials and structure according to the added 

step. 

Namely, as shown in Fig. 9(9), the multilayer Wiring board of the 

present invention has the structure th.at the lower wiring layer and the 

upper wiring layer are electrically connected by the lower wiring layer 22, 
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the conductive layer 23 having the same pattern provided on the upper 

surface the wiring layer 22, the pillar-like metallic body 24a provided on the 

upper surface of the conductive layer 23 and the upper wiring layer, a part 

thereof being electrically connected with the pillar-like metallic body 24a. 

[Another Mode of Second Embodiment] 

There will be explained below another mode of the present invention. 

(1) The above embodiment describes the example that the pillar-like 

metallic body is formed on both the surfaces of the substrate. However, the 

pillar-like metallic body may be formed only on one surface of the substrate, 

namely, on one surface of the laminated layer of the wiring layers. In this 

case, since the surface of the substrate where the wiring layers are not 

laminated can be supported firmly, the grinding and abrading step can be 

executed securely. As a result, the reliability of the obtained multilayer 

wiring board can be heightened. 

(2) The above embodiment describes the example th.at the mask layer 

is printed, but the mask layer may be formed by drum film resist or the like. 

In this case, the th.ermocompression boding, exposure and image 

development of the dry film resist can be caZTied out. Moreover, when the 

mask layer is removed (peeled), methylene chloride, sodium hydroxide or the 

like is used. 

(3) The embodiment describes the example that the insulating layer 

having the same thickness as the height of the pillar-like metallic body is 

formed by grinding and abrading the insulating material. However, resin 

as the insulating layer is heated and pressurized so th.at the insulating layer 
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having the same thickness as the h_eight of the pillar-like metallic body may 

be formed. In this case, the insulating resin which thinly remains on ~e 

pillar-like metallic body can be removed easily by a plasma process or the 

like or is ground after heating so as to be flattened. 

(4) The above embodiment ex.plains the example that after the wiring 

layer having a conductive layer on its surface, and the pillar-like metallic 

body are formed by etching at step (2d), the conductive layer is not peeled 

and the steps thereafter are executed. However, after the conductive layer 

which remains on the wiring layer is peeled, the steps thereafter may be 

executed. In this case, the peeling method includes a soft et.ching method 

using et.ching solution which difficulty corrode the wiring layer and the 

pillar-like metallic body such as acid etching solution for solder removing, 

and a physical method such as sputter et.ching. 

When such peeling is carried out, a copper surface of the base wiring 

layer can be exposed, and the exposed copper surface is subject to the surface 

process so th.at the adhesive with the insulating layer made of resin formed 

on the copper surface can be heightened. The surface process at this time 

includes a black oxidation process of oxidizing the copper with oxidizing 

agent, a physical roughing process or the like. 

[Third Embodiment] 

The present embodiment describes the example th.at when the wiring 

layer is laminated on both the surfaces of the substrate, the pillar-like 

metallic body is formed on both the surfaces of the substrate. 

At first, as shown in Fig. 10(1), the substrate 21 where the wiring 
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layer 22 is patterned on its both surfaces is prepared. At this time, any 

patterning method may be used, and for example, a method using etching 

resist, a method using pattern plating resist or the like may be used. As the 

substrate 21, a substrate composed of glass fiber and various reactive curing 

resin such as polyimide resin and the like can be used, and as the metal 

constituting the wiring layer 22, norm.ally copper, nickel tin or the like is 

used. 

At step (3a), as shown in Figs. 10(2) through 11 (4), a protective layer, 

in which a portion where the pillar-like metallic body 24a is formed is formed 

by the conductor 23, and the other portion is formed by a insulator 20b, is 

formed so as to cover the approximately whole surface of the wiring layer 22. 

The present embodiment will describe the example that after the wiring 

layer 22 is coated with a photosensitive resin layer 20, a portion where the 

conductor 23 is formed is pattel'D:·exposed and developed so as to be opened, 

and a generated opening section 20a is plated with metal so that the 

protective layer is formed. 

At first, as shown in Fig. 10(2), the wiring layer 20 is coated with the 

photosensitive resin 20. Here, the photosensitive resin layer 20 is a resin 

composition containing monomeric and/or polymeric component which 

causes photo-decomposition, photo-crosslinkage, or photo-polymerization 

due to a light. As the coating method, a method of laminating a dry film, a 

method of applying/curing the photosensitive resin composite or the like can 

be used. The dry film (photo resist) includes an organic solvent developing 

type dry film and an alkaline solvent.developing type dry film, and 

therm.ocompression-bonding (lamination) is carried out by using a dry film 
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laminator having a thermocompression bonding roll or the like. The 

photosensitive resin composite is applied by using various coaters. 

Next, as shown in Fig. 10(3), the portion where the conductor 23 is 

formed is pattern-exposed and developed and opened so that the opening 

section 20a is formed, and the insulator 20b constituting one portion of the 

protective layer is allowed to remain. The pattern exposure is carried out 

in a state that a photo-mask-use film intervenes or according to direct 

exposure using photo-plotter by an exposing device normally using 

ultraviolet rays or the like. A developing solution or the like according to 

types of the dry film is used for the development, and for example, 

trichloroethane, methylene chloride or the like is used for an organic solvent 

developing type dry film, and sodium carbonate, sodium hydroxide or the 

like is used as an alkaline solution developing type dry film. 

Further, as shown in Fig. 11(4), the opening section 20a is plated 

with metal so th.at the conductor 23 constituting one portion of the protective 

layer is formed. At the time of plating, it is preferable that electroless 

plating in which metal constituting the lower wiring layer 22 (pattern 

formed section) is used as catalyst is carried out. Moreover, it is preferable 

that when the metal constituting the pillar-like metallic body 24a is etched, 

it is preferable that plating with metal showing resistance is executed. 

More concretely, the metal constituting the pillar-like metallic body 24a is 

copper and the metal constituting the conductor 23 is nickel-gold alloy, tin­

lead soldering alloy or the like. These alloys can be subject to the above 

selective plating in which copper is used as catalyst, and shows high 

resistance at the time of etching copper, and thus they are particularly 
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preferable as the metal constituting the conductor of the present invention. 

The _electroless plating method includes a method of soaking the 

substrate to be plated in a plating liquid with which the above metal or the 

like is dissolved and processing for predetermined time at predetermined 

temperature. At th.is time, the plating liquid composite includes metallic 

ion source, alkaline source, reducing agent, chelator and the like, but they on 

the market can be used. 

In such a manner, the protective layer, in which the portion where 

the pillar-like metallic body 24a is formed is formed by the conductor 23 and 

the other portion is formed by the insulator 20b, is formed. As for a size and 

a shape of the portion of the conductor 23, namely, the opening section 20a, 

the size is smaller than a width of the pattern of the lower wiring layer 22 

and is preferably such th.at the conductivity with the pillar-like metallic body 

24a can be sufficiently secured, and the shape is any shape including a 

circular shape. Moreover, the conductor 23 section may have a thickness 

which can protect the lower wiring layer 22 at the time of etching, and it may 

be preferably 5 µm or more. 

At above step (3b), as shown in Fig. 11(5), the metallic plating layer 

24 constituting the pillar-like metallic body 24a is formed on the 

approximately whole surface of the protective layer. As the metal, normally 

copper, nickel or the like is used, and as the plating method, electroless 

plating, or combination of electroless plating and electrolytic plating is 

adopted. A concrete thickness of the plating layer 24 is for example, 20 to 

200 µm or more. Since the plating layer 24 is formed on the whole surface 

at step (3b), the height of the plating player 24 becomes approximately 
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uniform, and thus the pillar-like metallic body 24a ha~g approximately 

uniform height can be formed. 

At step (Sc), as shown in Fig. 11(6), the mask layer 25 is formed on a 

surface portion of the plating layer 24 where the pillar-like metallic body 24a 

is formed. The present embodiment will explains the example that the 

mask layer 25 is printed into a scatter point state by screen printing. The 

respective sizes (area or outer diameter) of the mask layer 25 are determined 

according to the size of the pillar-like metallic body· 24a, and the mask layer 

25 having an outer diameter of, for example, 100 to 300 µm. or more is 

exemplified. Since the mask layer 25 is formed into the scatter point state 

at step (3c) in such a manner, the mask layer 25 can be formed by the simple 

and low-priced method such as printing. 

At step (3d), as shown in Fig. 12(7), the plating layer 24 is etched. 

As the etching method, there is an etching method using various etching 

solutions according to types of the metal constituting the plating layer 24 

and the conductor 23. For example, in the case where the plating layer 24 . . 

(namely, the pillar-like metallic body 24a) is copper and the conductor 23 is 

nick.el-gold alloy or tin-lead soldering alloy, the alkaline etching solution on 

the market is used. According to the above etching, as shown in Fig. 12(7), 

the wiring layer 22 covered with the protective layer, the pillar-like metallic 

body 24a and the mask layer 25 are not etched so as to remain. 

As shown in Fig. 12(8), the mask layer 25 is removed, the removing 

method may be selected suitably from agent removal, peeling removal and 

the like according to types of the mask layer 25. For example, in the case 

where the mask layer 25 is formed by screen printing by using 
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photosensitive ink, the mask layer 25 is removed by an alkaline agent or the 

like. 

As shown in Fig. 12(9), the insulating material 26a for forming the 

insulating layer 26 is applied. The reactive curing resin such as low-priced 

liquid polyimide resin having good insulation can be used as the insulating 

material 26a. After the insulating material 26a is applied so as to b~ 

thicker. than the height of the pillar-like metallic body 24a by various 

methods, it may be cured by heating, light emission or the like. As the 

coating method, a hot press and various coaters are used. 

As shown in Fig. 13(10), the cured insulating material 26a is ground 

and abraded so that the insulating layer 26 having the approximately same 

thickness as the height of the pillar-like metallic body 24a is formed. As the 

grinding method, there is a method using a grinding machine having a 

plurality of hard rotary blades made of diamond in a radial direction of a 

rotary board. While the above hard rotary blades are being rotated, they 

are moved along the upper surface of the fixed wiring board so that the 

upper surface can be flattened. Moreover, as the abrading method, there is 

a method of slightly grinding by a belt sander, buffing or the like. 

As shown in Fig. 13(11), the upper wiring layer 27, a part thereof 

being electrically connected with the pillar-like metallic body 24a, is formed. 

The wiring layer 27 can be formed by the similar method to the method of 

forming the lower wiring layer 22. For example, a predetermined mask is 

formed by using photolithography technique and is subject to the et.ching 

process so that the wiring layer 27 having a predetermined pattern can be 

formed. 
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According to the above steps, the wiring layer is further formed on 

the top layer so th.at the multilayer board 30 shown in Fig. 6, for example, 

can be manufacturing similarly to the first embodiment. The multilayer 

wiring board of the present invention is manufactured by the above 

manufacturing steps, and has the materials and structure according to the 

manufiictu.ring steps. Moreover, in the case where another well-known step 

which is adopted to the manufacturing method is added, the multilayer 

wiring board has materials and structure according to the added step . 

Namely, as shown in Fig. 13(11), the multilayer wiring board of the 

present invention has the structure th.at the lower wiring layer and the 

upper wiring layer are electrically connected by the lower wiring layer 22, 

the conductor 23 provided on the upper surface of the wiring layer 22, the 

pillar-like metallic body 24a having a larger diameter provided on the upper 

surface of the conductor 23, and the upper wiring layer, a part thereof being 

electrically connected with the pillar-like metallic body 24a. 

[Another Mode of Third Embodiment] 

There will be explained another embodiment of the present 

invention. 

(1) The above embodiment explains the example that the pillar-like 

metallic body is formed on both the surfaces of the substrate, but the pillar­

like metallic body may be formed only on one surface of the substrate, 

namely, on one surface of the laminated layer of the wiring layers. In this 

case, since the non-laminated surface of the substrate can be supported 

firmly, the grinding and abrading step can be executed easily and securely. 
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As a result, the reliability of the obtained multilayer wiring board is 

heightened. 

(2) The above embodiment describes the example that the conductor 

constituting one portion of the protective layer is formed by plating, but 

electrically conductive paste is printed, applied and cured so that a 

conductor portion can be formed. In th.is case, the screen printing or the 

like can be used. 

In addition, solder coating or the like using sold.er can be also used. 

For example, in the case where tin-lead soldering alloy is used, an alkaline 

etching solution is used as an etching solution for the plating layer (copper) 

so that the solder can show resistance. 

Further, the conductor portion can be formed also by sputtering 

using chrome or rhodium. In this case, the portion other than the opening 

section is coated with a mask material so th.at the conductor may be formed 

only on the opening section. 

(3) The above embodiment describes the example th.at the mask layer 

is formed by printing, but it may· be formed by us:lng dry film resist or the 

like. In this case, the thermocompression bonding, exposure and image 

development of the dry film resist are carried out. Moreover, for the 

removal (peeling) of the mask layer, methylene chloride, sodium hydroxide 

or the like is used. 

(4) The above embodiment describes the example that the insulating 

material is ground and abraded so that the insulating layer having the 

approximately same thickness as the height of the pillar-like metallic body is 

formed. However, resin as the insulating material is heated and 
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pressurized so that the insulating layer having the approximately same 

thickness as the height of the pillar-like metallic body may be formed. In 

this case, the insulating resin which thinly remains on the pillar-like 

metallic body can be easily removed by the plasma process or the like, or is 

abraded after heating so as to be flattened. 

[Fourth Embodiment] 

The present embodiment will describes an example that when the 

wiring layer is laminated on both the surfaces of the substrate, the pillar­

lik.e metallic body is formed on both the surfaces of the substrate. 

At first, as shown in Fig. 14(1), the substrate 21, in which the wiring 

layer 22 is patterned on its both surfaces, is prepared. At this time, any 

pattern forming method may be used, for example, a method using etching 

resist, a method using pattern-plating-use resist, or the like can be used. 

As the substrate 21, a substrate made of glass fiber and various reactive 

curing resin such as polyimide resin can be used. Moreover, as the metal 

constituting the wiring layer 22, normally copper, nickel, tin or the like is 

used. 

At step (4a), as shown in Fig. 14(2), the plating layer 24, which is 

made of metal different from the wiring layer 22 and is of the metal 

constituting the pillar-like metallic body 24a, is formed on the approximately 

whole surface of the lower wiring layer 22 including the non-patterned 

portion. The plating layer 24 can be formed by electroless plating or 

electrolytic plating, and it is preferable that after the base conductive layer 

is provided, the electrolytic plating is carried out. 
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In this case, it is preferable that the electroless plating is carried out 

and the base conductive layer is formed on the whole surface of the 

previously patterned wiring layer 22 including the non-patterned portion. 

Norm.ally a plating solution of copper, nickel, tin or the like is used for the 

electroless plating, but the plating solutions of the electroless plating 

according various metal are well known and they are on the market. In 

general, the solution composite includes metallic ion source, alkaline source, 

reducing agent, chelator, stabilizer or the like. Here, prior to the electroless 

plating, plating catalyst such a:s palladium may be deposited. Moreover, 

the base conductive layer may be formed by sputtering, vacuum evaporation 

or the like instead of the electroless plating. 

The electrolytic plating can be carried out by a well known method, 

but generally the substrate to be plated is being soaked in a plating bath, the 

base conductive layer is used as a cathode and the metallic ion source of the 

metal to be plated is used as an anode so th.at metal is deposited on the 

cathode by electrically decomposition reaction. 

A concrete thickness of the plating layer 24 is, for example, 20 to 200 

µm or more. Since the plating layer 24 is formed on the whole surface at 

step (4a) in such a manner, the height of the plating layer 24 becomes 

approximately uniform so that the pillar-like metallic body 24a having the 

approximately uniform height can be formed. 

As the metal to be used for the electrolytic plating, metal which does 

not corrode the wiring layer 22 at the time of etching is preferable, and metal 

which can be etched simultaneously with the base conductive layer is 

preferable. At this time, this metal may be the same as or different from_ 
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the metal constituting the base conductive layer. For example, in the case 

where the metal constituting the lower wiring layer 22 is copper, the metal 

constituting the plating layer 24 can be gold, silver, lead, palladium, 

ruthenium, nickel, rhodium, lead-tin solder alloy, nickel-gold alloy or the like. 

However, the present invention is not limited to the combination of these 

metals, a combination of metal which can form the plating layer 24 and 

another metal which shows resistance at the time of et.ching the former 

metal and can be patterned can be used. 

At step (4b), as shown in Fig. 15(3), the mask layer 25 is formed on 

the surface portion of the plating layer 24 where the pillar-like metallic body 

24a is formed. The present embodiment describes the example that the 

mask layer 25 is printed into a scatter point state by screen printing. The 

respective sizes (area or outer diameter) of the mask layer 25 are determined 

according to the sizes of the pillar-like metallic body 24a, and the mask layer 

25 has a diameter of; for example, 100 to 300 µm or more. 

At step (4c), as shown in Fig. 15(3), the plating layer 24 is etched by 

an etching agent which corrodes the plating layer 24 and difficulty corrodes 

the lower wiring layer 22. At this time, when a corrosion amount due to 

etching is too large, the diameter of the pillar-like metallic body 24a to be 

formed is reduced (undercut increases), and steps thereafter is occasionally 

obstructed. On the contrary, a corrosion amount is too small, the plating 

layer 24 remains on the non-patterned section, and this occasionally causes 

short circuit. Therefore, it is preferable that a degree of the corrosion due 

to etching is as shown in Fig. 15(4) or falls within a range that the degree 

· shown in Fig. 15(4) slightly decreases or increases. 

43 



\..._/' 

'\...J 

:. ": ··.···: . ."·· .. 

As the etching method, there is an etching method using various 

etching solutions according to types of the metals constituting the plating 

layer 24 and the wiring layer 22. For example, in the case where the lower 

wiring layer 22 is copper and the plating layer 24 is the above-mentioned 

metal (including metallic resist), it is preferable that acid etching solution or 

the like such as nitric acid, sulfuric acid or cyanogen on the market for solder 

peeling is used. According to the etching, as shown in Fig. 15(4), the wiring 

layer 22, the pillar-like metallic body 24a and the mask layer 25 are not 

etched so as to remain. In the case where the base conductive layer 

remains on the non-patterned portion, it may be removed by soft etching, 

and as the soft etching method, a low-density etching solution is used for the 

metal constituting the base conductive layer or a sputtering method may be 

used. 

As shown in Fig. 15(5), the mask layer 25 is remove, but the method 

is selected suitably from the agent removal, the peeling removal and the like 

according to types of the mask layer 25. For example, in the case where the 

mask layer 25 is formed by screen printing using photosensitive ink, it is 

removed by an alkaline agent. 

Similarly to the other embodiments, tlie insulating material for 

forming the insulating layer is applied, and after it is cured, ground and 

abraded, the upper wiring layer, a part thereof being electrically connected 

with the pillar-like metallic body 24a, is formed. 

According to the above step, the wiring layer is further formed on the 

top layer so that similarly to the first embodiment, the multilayer wiring 

board 30 shown in Fig. 6, for example, can be manufactured. The 
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multilayer wiring board of the present invention is manufactured by the 

above manufacturing steps, and has the materials and structure according 

to the manufacturing steps. Moreover, in the case where another well 

known step to be adopted to th.is kind of manufacturing method is added, the 

multilayer wiring board has materials and structure according to the added 

step. 

Namely, as shown in Fig. 15(5), the multilayer wiring board of the 

present invention has the structure that the lower wiring layer and the 

upper wiring layer are electrically connected by the lower wiring layer 22, 

the pillar-like metallic body 24a provided on the upper surl'ace of the wiring 

layer 22 and the upper wiring layer, a part thereof being electrically 

connected with the pillar-like metallic body 24a. 

[Another Mode of Fourth Embodiment] 

There will be ex.plained below another embodiment of the present 

invention. 

(1) The above embodiment describes the example that the pillar-like 

metallic body is formed on both the surfaces of the substrate, but the pillar­

like metallic body may be formed only on one surface of the substrate, 

namely, the wiring layers may be laminated only on one surface. In this 

case, since the non-laminated surface of the substrate can be supported 

firmly, the grinding and abrading step can be executed easily and securely. 

As a result, the reliability of the obtained multilayer wiring substrate is 

heightened. 

(2) The above embodiment describes the example that after the 
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whole surface of the previously patterned lower wiring layer including the 

non-patterned portion is subject to electroless plating and the base 

conductive layer is formed, the whole surface is subject to electrolytic plating 

so that the plating layer is formed. However, after the whole surface of the 

insulating layer is subject to electroless plating and the base conduc:t;ive 

layer is formed so that the lower wiring layer is patterned, the whole surface 

is subject to electrolytic plating so that the plating layer may be formed 

thereon. In all the above methods, the base conductive layer is formed by 

electroless plating, but it can be formed by sputtering or the like. 

(3) The above embodiment describes the example that the mask layer 

is formed by printing, but it may be formed by using dry film resist or the 

like. In this case, the thermocompression bonding, exposure and image 

development of the dry film resist are carried out. Moreover, for the 

removal (peeling) of the mask layer, methylene chloride, sodium hydroxide 

or the like is used. 

(4) The above embodiment describes the example that the insulating 

material is ground and abraded so that the insulating layer having the 

approximately same thickness as the height of the pillar-like metallic body is 

formed. However, resin as the insulating material is heated and 

pressurized so that ~e insulating layer having the approximately same 

thickness as the height of the pillar-like metallic body may be formed. In 

this case, the insulating resin which thinly remains on the pillar-like 

metallic body can be easily removed by the plasma process or the like, or is 

abraded after heating so as to be flattened. 

(5) The above embodiment describes the example th.at the mask layer 
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is removedjust after step (4c). However, an order of the step of removing 

the mask layer is not limited to this, and the mask may be removed, for 

example, just after the soft etching step of the base conductive layer or at the 

time of grinding and abrading the insulating layer. 

(6) The above embodiment describes the example that the step (4a) is 

executed in Fig. 14(1), but prior to the ~tep (4a), the insulating layer 29 

having the approximately same thickness as the patterned portion of the 

wiring layer 22 is formed on the non-patterned portion of the lower wiring 

layer 22 so that the surface may be flattened. In th.is case, the insulating 

layer may be formed by the materials, applying method, curing method and 

grinding and abrading method which are the same as the aforementioned 

insulating layer. 

[Another Manufacturing Method and Multilayer Wiring Board of the 

Present Invention] 

Another manufacturing method of the present invention is a method 

of manufacturing a multilayer wiring board including the step of forming a 

pillar-like metallic body on a top wiring layer by the step of forming the 

pillar-like metallic body according to the embodiments 1 through 4. 

Moreover, another multilayer wiring board of the present invention is a 

multilayer wiring board in which a pillar-like metallic body is formed on a 

top wiring layer by the step of forming the pillar-like metallic body according 

to the embodiments 1 through 4. 

Therefore, another manufacturing method and multilayer wiring 

board of the present invention can be practiced according to the 
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embodiments 1 through 4, but, for example, in the case where another 

invention is practiced according to the first embodiment, the multilayer 

wiring board having the structure shown in Fig. 16(12') is obtained. In the 

case where another embodiment is practiced according to the second 

embodiment, the multilayer wiring board having the structure shown in Fig. 

16(9') is obtained. The pillar-like metallic body 40 which is used for 

mounting chip parts is formed on the multilayer wiring board ·shown in Figs. 

4(12) and 9(9) by the method of the respective embodiments. 

INDUSTRIAL APPLICABILITY 

The present invention is useful particularly as the method of 

manufacturing the multilayer wiring board having the structure th.at the 

lower wiring layer and the upper wiring layer are electrically connected by 

the pillar-like metallic body. More concretely,_th.e multilayer wiring board, 

which can be manufactured by a combination of a simple facility and the 

conventional steps and can thin the wiring layer and heighten the reliability 

of the wiring board, can be manufactured. Therefore, the industrial 

applicability of the present invention is high. 
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CLAIMS 

1. A multilayer wiring board manufacturing method having the 

step of forming a pillar-like metallic body on a lower wiring layer, and then 

forming an upper wiring layer, a part thereof being electrically connected 

with said pillar-like metallic body, characterized in that the pillar-like 

metallic body forming step includes: the step of forming a plating layer of 

metal constituting said pillar-like metallic body; the step of forming a mask 

layer on a surface portion of said plating layer where said pillar-like metallic 

body is formed; and the step of etching said plating layer. 

2. The manufacturing method according to claim 1, wherein the 

pillar-like metallic body forming step includes the steps of: 

(la) coating an approximately whole surface of said lower wiring 

layer including a non-patterned portion with another metal showing 

resistance at the time of et.ching the metal constituting said pillar-like 

metallic body to form a protective metallic layer; 

(lb) forming a plating layer of the metal constituting said pillar-like 

metallic body on an approximately whole surface of said protective metallic 

layer by means of electrolytic plating; 

(le) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; 

(ld) et.ching said plating layer; and 

(le) etching under condition wherein at least said protective metallic 

layer can be corroded to remove at least said protective metallic layer 

covering the non-patterned portion. 

3. The manufacturing method according to clalln 2, wherein: 
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the step (la) executes electroless plating on the whole surface of said 

previously patterned lower wiring layer including the non-patterned portion 

so as to form a base conductive layer and further executes electrolytic 

plating on the approximately whole surface so as to form said protective 

metallic layer; and 

the step (le) executes the etching under condition wherein said 

protective metallic layer can be corroded and th.en removes said base 

conductive layer remaining on the noi;i-patterned portion by means of soft 

etching. 

4. The manufacturing method according to claim 2, wherein: 

the step (la) executes electroless plating on an approximately whole 

surface of an insulating layer so as to form a base conductive layer and then 

executes electrolytic plating on an approximately whole surface of said 

patterned lower wiring layer on the base conductive layer so as to form said 

protective metallic layer; and 

the step (le) executes etching under condition wherein said 

protective. metallic layer can be corroded and then removes said base 

conductive layer remaining on the non-p~terned portion by means of soft 

etcliing. 

5. The manufacturing method according to claim 2, wherein prior 

to the step (la), an insulting layer having the approximately same thickness 

as a patterned portion of said lower wiring layer is formed on the non-

patterned portion of said lower wiring layer so that the surface is :flattened. 

6. The manufacturing method according to claim 2, wherein the 

metal constituting said pillar-like metallic body is copper and another metal 
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constituting said protective metallic layer is gold, silver, zinc, palladium, 

ruthenium, nickel, rhodium, lead-tin solder alloy or nickel-gold alloy. 

7. A multilayer wiring board having a structure that a lower wiring 

layer and an upper wiring layer are electrically connected, the structure 

comprising said lower wiring layer, a protective metallic layer provided on 

an upper surface of said wiring layer, a pillar-like metallic body provided on 

an upper surface of said protective metallic layer and said upper wiring layer, 

a part thereof being electrically connected with said pillar-like metallic body. 

8. The manufacturing method according to claim 1, wherein the 

pillar-like metallic body forming step includes: 

(2a) forming a conductive layer on a surface of a metallic panel layer 

provided on an approximately whole surface of an insulatiD.g layer, the 

conductive layer having resistance at the time of etching the metallic panel 

layer and the same pattern as said lower wiring layer; 

(2b) forming a plating layer of metal which can be etched 

simultaneously as said metallic panel layer on an approximately whole 

surface of said metallic panel layer with said conductive layer; 

(2c) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

(2d) etching said metallic panel layer and said plating layer so as to 

form said lower wiring layer and said pillar-like metallic body. 

9. The manufacturing method according to claim 8, wherein the 

step (2a) coats said metallic panel layer with a photosensitive resin layer and 

pattern-exposes and develops so as to remove a portion where said 

conductive layer is formed, and plates the removed portion with metal so as 
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to form said conductive layer. 

10. The manufacturing method according to claim 8, wherein the 

metal constituting said metallic panel layer and said plating layer is copper, 

and the metal constituting said conductive layer is gold, silver, zinc, 

palladium, ruthenium, nickel, rhodium, lead-tin solder alloy or nickel-gold 

alloy. 

11. A multilayer wiring board manufactured by the manufacturing 

method according to one of claims 8 through 10. 

12. The manufacturing method according to claim 1, wherein the 

pillar-like metallic body forming step includes the steps of: 

(3a) forming a protective layer, in which a portion where said pillar­

like metallic body is formed is made of a conductor and the other portion is 

made of an insulator, so that said protective layer covers an approximately 

whole surface of said lower wiring layer; 

(3b) forming a plating layer of metal constituting said pillar-like 

metallic body on an approximately whole surface of said protective layer; 

(3c) forming a mask layer on a surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

(3d) etching said plating layer. 

13. The manufacturing method according to claim 12, wherein the 

step (3a) coats said lower wiring layer with a photosensitive resin layer, and 

pattern-exposes and develops so as to open the portion where said conductor 

is formed, and plates the opened portion with metal so as to form said 

protective layer. 

14. The manufacturing method according to claim 12, wherein 
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when the opened portion is plated with metal, electroless plating is carried 

out by using the metal constituting said lower wiring layer as a catalyst. 

15. A multilayer wiring board manufactured by the manufacturing 

method according to one of claims 12 through 14. 

16. The manufacturing method according to claim 1, wherein the 

pillar-like metallic body forming step includes: 

(4a) forming a plating layer on an approximately whole surface of 

said lower wiring layer including a non-pattern. portion, the plating layer 

made of metal being different from the metal of said lower wiring layer and 

constituting said pillar-like metallic body; 

(4b) forming a mask layer on the surface portion of said plating layer 

where said pillar-like metallic body is formed; and 

(4c) etching said plating layer by means of an etching agent which 

corrodes said plating layer and hardly corrodes said lower wiring layer. 

17. The manufacturing method according to claim 16, wherein the 

metal constituting said lower wiring layer is copper, and the metal 

constituting said plating layer is gold, silver, zinc, palladium, ruthenium, 

nickel, rhodium, lead-tin solder alloy or nickel-gold alloy. 

18. A multilayer metallic board manufactured by the 

manufacturing method according to claim 16 or 17. 

19. A method of manufacturing a multilayer wiring board 

comprising the step of forming a pillar-like metallic body on a topmost 

wiring layer by means of the step of forming a pillar-like metallic body 

according to claims 2, 8, 12 or 16. 

20. A multilayer wiring board in which a pillar-like metallic body is 

53 
:,;/If Ill~ ll/lll'.lllll I/I/I II /llJ: : 

L M S * 



formed on a topmost wiring layer by means of the step of forming a pillar­

like metallic body according t.o claim 2, 8, 12 or 16. 
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