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(57) ABSTRACT 

To provide a contact structure of a lead in Which a contract 
structure having a lead and a bump made of suitable metals, 
respectively, is formed easily and in Which the bump and the 
lead are soundly connected together in terms of electricity 
and strength. Acontact structure of a lead comprising a lead 
12 formed by etching a conductive foil 11, a bump 5 formed 
by electric casting by means of plating, the bump 5 and the 
lead 12 being formed of different metals, respectively, the 
bump 5 being connected to a surface of the lead 12 through 
a conductive connecting material 10, the lead 12 being 
intimately contacted at a surface, on Which the bump 5 is 
disposed, With a ?rst main surface 15 of a holeless insulative 
sheet 8, a basal portion of the bump 5 being forcibly pierced 
into and extended all the Way through the thickness of a 
material of the holeless insulative sheet 8 and a side surface 
of the basal portion of the bump 5 being fusion-adhered to 
an inner Wall surface of the through-hole 17, and a distal 
portion of the bump 5 being projected from a second main 
surface 16 of the insulative sheet 8. 
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CONTACT STRUCTURE OF LEAD 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a contact structure in 
Which a bump is annexed to a lead extending on an insula 
tive sheet. 

[0002] US. Pat. No. 5,354,205 discloses a probe pad in 
Which a lead and a bump are formed of a single metal by 
plating growth and the bump is press contacted With an 
electrode pad of a circuit element to be tested. 

[0003] The metal of Which the bump is formed is required 
to have durability enough to Withstand repeated contact and 
hardness enough to break an oXide ?lm on a surface of the 
electrode pad. As such metal, nickel or nickel alloy is 
normally used. 

[0004] On the other hand, the metal of Which the lead is 
formed is required to have eXcellent conductivity and com 
paratively ?exible property. As such metal, copper or copper 
alloy is normally used. 

[0005] In the above-mentioned US. Pat. No. 354,205, the 
bump and the lead are formed of a same metal. This involves 
such a problem that if copper or copper alloy good for the 
lead is selected, it cannot satisfy the requirement for the 
bump and if, on the contrary, nickel or nickel alloy good for 
the bump is selected, crack is liable to occur When the lead 
is bent. 

SUMMARY OF THE INVENTION 

[0006] It is, therefore, an object of the present invention to 
provide a contact structure of a lead Which is capable of 
solving the above problem amicably. 

[0007] Another object of the present invention is to pro 
vide a contact structure of a lead in Which a bump and a lead 
are soundly connected together in terms of electricity and 
strength. 

[0008] A contact structure according to a ?rst aspect of the 
present invention includes a lead formed by etching a 
conductive foil and a bump formed by electric casting by 
means of plating. The bump and the lead are formed of 
different metals, respectively. 

[0009] The bump is connected to a surface of the lead 
through a conductive connecting material. The lead is inti 
mately contacted at a surface, on Which the bump is dis 
posed, With a ?rst main surface of a holeless insulative sheet. 

[0010] Abasal portion of the bump is forcibly pierced into 
and eXtended all the Way through a material of the holeless 
insulative sheet and a side surface of the basal portion of the 
bump is fusion-adhered to an inner Wall surface of the 
through-hole. Adistal portion of the bump is projected from 
a second main surface of the insulative sheet so as to be 
subjected to press contact With an electrode pad of a given 
electric part. 

[0011] A contact structure according to a second aspect of 
the present invention includes a lead formed by plating and 
a bump formed by electric casting by means of plating. The 
bump and the lead are formed of different metals, respec 
tively. 
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[0012] The bump is connected, by plating, to a surface of 
the lead. The lead is intimately contacted at a surface, on 
Which the bump is disposed, With a ?rst main surface of a 
holeless insulative sheet. 

[0013] Abasal portion of the bump is forcibly pierced into 
and eXtended all the Way through the thickness of a material 
of the holeless insulative sheet and a side surface of the basal 
portion of the bump is fusion-adhered to an inner Wall 
surface of the through-hole. A distal portion of the bump is 
projected from a second main surface of the insulative sheet 
so as to be press contacted With an electrode pad of a given 
electric part. 

[0014] A contact structure according to a third aspect of 
the present invention includes a lead formed by plating and 
a bump formed by electric casting by means of plating. The 
bump and the lead are formed of different metals, respec 
tively. 
[0015] The lead is intimately contacted With and eXtended 
on a surface of an insulative sheet, and the bump is con 
nected, by plating, to a surface of the lead. 

[0016] The bump has a recess formed in the plate-con 
necting surface and the lead has a protrusion portion con 
nected, by plating, along an inner Wall surface of the recess. 

[0017] A part of the lead connected, by plating, to the 
bump is embedded in the insulative sheet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIGS. 1(A) to 1(F) are sectional vieWs shoWing the 
manufacturing processes of a contact structure according to 
a ?rst embodiment of the present invention; 

[0019] FIGS. 1(A) to 1(F) are sectional vieWs shoWing the 
manufacturing processes of a contact structure according to 
a second embodiment of the present invention; 

[0020] FIG. 3 is a perspective vieW of a bump obtained by 
the above various manufacturing processes and by the 
manufacturing processes to be described beloW; 

[0021] FIGS. 4(A) to 4(D) are sectional vieWs shoWing the 
manufacturing processes of a contact structure according to 
a third embodiment of the present invention; and 

[0022] FIGS. 5(A) to 4(E) are sectional vieWs shoWing the 
manufacturing processes of a contact structure according to 
a fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0023] A ?rst embodiment of the present invention Will 
noW be described With reference to FIGS. 1 and 3. Acontact 
structure according to the ?rst embodiment is manufactured 
in the folloWing manners. 

[0024] As shoWn in FIG. 1(A), a bump forming plate 1 
formed of a stainless steel or the like has a plurality of bump 
forming recesses 2 Which are open at a surface of the plate 
1. 

[0025] The overall area of the bump forming plate 1 only 
excluding the area Where the bump forming recesses 2 are 
formed is covered With a resist layer 3. Then, bump forming 
holes 4 are formed in the resist layer 3 such that the holes 4 
correspond to the recesses 2, individually. 
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[0026] Subsequently, plating growth is encouraged in each 
bump forming recess 2 and bump forming hole 4 so that the 
interior of each recess 2 and hole 4 is ?lled With a plating 
groWn metal as represented by a nickel or nickel alloy. That 
is to say, the bump 5 is formed in each recess 2 and hole 4 
by electric casting. 

[0027] As shoWn in FIG. 3, a conical or spherical press 
contact portion 6 is formed on a distal end portion of this 
bump 5 Within the bump forming recess 2, and a ?ange 7 is 
formed on a basal portion of the bump 5 Within the bump 
forming hole 4. The ?ange 7 is provided at a central area 
thereof, i.e., a central area of a bottom surface of the bump 
5, With a dent 9. 

[0028] As shoWn in FIG. 4(B), after the resist layer 3 is 
removed, a conductive a holeless insulative sheet 8 is 
superimposed upon the surface of the bump forming plate 1 
and ?atly thermally pressed. As a preferred material of this 
insulative sheet 8, a liquid crystal polymer sheet 1 is used. 

[0029] The insulative sheet 8 is plasticiZed by this thermal 
press. The basal end portion of the bump 5 is forcibly 
pierced into the plasticiZed insulative sheet 8 While pushing 
aside the material of the sheet 8 and eXtended all the Way 
through the thickness of the sheet 8 so as to be eXposed at 
the surface of the insulative sheet 8 opposite to the super 
imposing surface. 

[0030] The above liquid crystal polymer is small in eXpan 
sion/contraction against heat and small in viscosity at the 
time of thermal softening. Accordingly the polymer readily 
alloWs the piercing of the bump 5 and the sound fusion 
adhesion can be achieved therebetWeen. 

[0031] The bump 5 formed by the plating-groWth has the 
dent 9 formed in its basal end face. As shoWn in FIG. 1(D), 
a conductive paste 10 is charged into this dent 9 such that the 
paste 10 is bulged from an open surface of the dent 9. The 
charging of the conductive paste 10 is performed by printing 
or through a noZZle. 

[0032] Then, as shoWn in FIG. 1(E), a conductive foil 11 
preferably made of a copper or copper alloy is thermally 
press adhered to the surface of the insulative sheet 8 in a 
laminated state, and the foil 11 and the bump 5 are adhered 
together through the conductive pate 10. The conductive foil 
11 and the insulative sheet 8 are thermally press adhered 
together by thermally melting the surface of the sheet 8. 

[0033] Subsequently, as shoWn in FIG. 1(F), the conduc 
tive foil 11 is subjected to etching treatment so that a 
plurality of leads 12 formed of a copper or copper alloy are 
formed. The leads 12 are then peeled off the bump forming 
plate 1. In the alternative, only after the conductive foil 11 
is peeled off Without being subjected to etching treatment, 
the leads 12 may be formed by etching the foil 11. In order 
to facilitate easy peel-off, the insulative sheet 8 may be 
laminated on the surface of the bump forming plate 1 
through a peeling material in FIGS. 1(B) and 1(C). 

[0034] The contact structure manufactured through the 
processes of FIGS. 1(A) to 1(F) includes the lead 12 formed 
by etching the conductive foil 11 and the bump 5 formed by 
electric casting by means of plating. The bump 5 and the 
lead 12 are formed of different metals. 

[0035] As one preferred eXample, the lead 12 is formed of 
a copper or copper alloy and the bump 5 is formed of a 
nickel or nickel alloy. 
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[0036] The bump 5 is connected to the surface of the lead 
12 through the conductive connecting material 10. The lead 
12 is intimately contacted at the surface, on Which the bump 
5 is disposed, With a ?rst main surface 15 of a holeless 
insulative sheet 8. 

[0037] A basal portion of the bump 5 is forcibly pierced 
into and eXtended all the Way through the thickness of a 
material of the holeless insulative sheet 8 and a side surface 
of the basal portion of the bump 5 is fusion-adhered to an 
inner Wall surface of the through-hole 17 and a bottom 
surface of the basal portion of the bump 5 is eXposed from 
the surface of the insulative sheet 8. Adistal end of the bump 
5 is projected from a second main surface 16 of the insu 
lative sheet 8 so as to form a press contact portion 6. This 
press contact portion 6 is subjected to press contact With an 
electrode pad of a given electric part. 

[0038] A second embodiment of the present invention Will 
noW be described With reference to FIGS. 2 and 3. Acontact 
structure according to the second embodiment is manufac 
tured in the folloWing manners. 

[0039] After the processes of FIGS. 2(A) to 2(C) are 
carried out as in FIGS. 1(A) to 1(C), a lead 12 formed of a 
copper or copper alloy is formed on a surface of an insula 
tive sheet 8 of FIG. 2(C) by plating as shoWn in FIGS. 2(D) 
and 

[0040] More speci?cally, as shoWn in FIG. 2(D), an 
underground plating layer 13 is formed on the surface of the 
insulative sheet 8 of FIG. 2(C) in an intimately contacted 
and laminated state by vapor deposition, sputtering or 
chemical plating. Then, as shoWn in FIG. 2(E), a resist layer 
14 having a lead pattern forming groove is formed on a 
surface of the underground plating layer 13, the underground 
plating layer 13 is eXposed Within the lead pattern forming 
groove, and the lead 12 is plate-groWn on the underground 
plating layer 13 Within the groove. That is to say, the lead 12 
is formed by electric casting by means of plating. By this, 
the lead 12 is plate-connected to the bump 5. 

[0041] After the resist layer 14 is removed, an unnecessary 
part of the underground plating layer 13 is removed by 
etching. Then, the remaining underground plating layer 13 is 
peeled off the bump forming plate 1. By doing so, a contact 
structure of the lead 12 of FIG. 2(F) is obtained. 

[0042] As shoWn in FIGS. 2(A), 2(B) and 2(C), the bump 
5 formed of a nickel or nickel alloy Which is formed by the 
plating groWth is provided at a basal end face thereof, i.e., 
the plate-connecting surface With a dent 9, While the lead 12 
includes a protrusion 18 plate-connected along an inner Wall 
surface of the dent 9. 

[0043] Accordingly, the bump 5 and the lead 12 are 
plate-connected With each other at an interface of a region 
including the protrusion 18 and at an interface of a region 
including the ?ange 7, respectively. By this, the connection 
area and connection strength are increased and electrical 
reliability is ensured. 

[0044] As previously mentioned, a conical or spherical 
press contact portion 6 is formed on a distal end portion of 
the bump 5 of FIG. 3 Within the bump forming recess 2, and 
a ?ange 7 is formed on a basal end portion of the bump 5 
Within the bump forming hole 4. The ?ange 7 is provided at 
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a central area thereof, i.e., a central area of a bottom surface 
of the bump 5, With a dent 9. 

[0045] The contact structure manufactured through the 
processes of FIGS. 2(A) to 1(F) includes the lead 12 formed 
by plating and the bump 5 formed by electric casting by 
means of plating. The bump 5 and the lead 12 are formed of 
different metals. 

[0046] As one preferred example, the lead 12 is formed of 
a copper or copper alloy and the bump 5 is formed of a 
nickel or nickel alloy. 

[0047] The bump 5 is plate-connected to the surface of the 
lead 12. The lead 12 is intimately contacted at the surface, 
on Which the bump 5 is disposed, With a ?rst main surface 
15 of a holeless insulative sheet 8. 

[0048] A basal portion of the bump 5 is forcibly pierced 
into and extended all the Way through the thickness of a 
material of the holeless insulative sheet 8 and a side surface 
of the basal portion of the bump 5 is fusion-adhered to an 
inner Wall surface of the through-hole 17 and a bottom 
surface of the basal portion of the bump 5 is exposed from 
the surface of the insulative sheet 8. Adistal end of the bump 
5 is projected from a second main surface 16 of the insu 
lative sheet 8 so as to form a press contact portion 6. This 
press contact portion 6 is subjected to press contact With an 
electrode pad of a given electric part. 

[0049] A third embodiment of the present invention Will 
noW be described With reference to FIGS. 4 and 3. Acontact 
structure according to the third embodiment is manufactured 
in the folloWing manners. 

[0050] As shoWn in FIG. 4(A), a bump forming plate 1 
formed of a stainless steel or the like has a plurality of bump 
forming recesses 2 Which are open at a surface of the plate 
1. 

[0051] The overall area of the bump forming plate 1 only 
excluding the area Where the bump forming recesses 2 are 
formed is covered With a resist layer 3. Then, bump forming 
holes 4 are formed in the resist layer 3 such that the holes 4 
correspond to the recesses 2, individually. 

[0052] Subsequently, plating groWth is encouraged in each 
bump forming recess 2 and bump forming hole 4 so that the 
interior of each recess 2 and hole 4 is ?lled With a plating 
groWn metal as represented by a nickel or nickel alloy. That 
is to say, the bump 5 is formed in each recess 2 and hole 4 
by electric casting. 

[0053] As shoWn in FIG. 3, a conical or spherical press 
contact portion 6 is formed on a distal end portion of this 
bump 5 Within the bump forming recess 2, and a ?ange 7 is 
formed on a basal portion of the bump 5 Within the bump 
forming hole 4. The ?ange 7 is provided at a central area 
thereof, i.e., a central area of a bottom surface of the bump 
5, With a dent 9. 

[0054] As shoWn in FIG. 4(B), after the resist layer 3 is 
removed, a conductive plating layer 11‘ formed of a copper 
or copper alloy is laminated on the surface of the bump 
forming plate 1 by plating. 

[0055] The conductive plating layer 11‘ includes a protru 
sion 18 plate-connected along an inner Wall surface of the 
dent 9. 
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[0056] Then, as shoWn in FIG. 4(C), an insulative sheet 8 
is laminated on the surface of the conductive plating layer 
11‘ by thermal press adhesion. 

[0057] Then, as shoWn in FIG. 4(D), the laminated mem 
ber formed in FIG. 3(C) is peeled off the bump forming 
plate 1 and the conductive plating layer 11‘ is subjected to 
etching treatment. By doing so, a plurality of leads 12 
formed of a copper or copper alloy are formed. 

[0058] The contact structure manufactured through the 
processes of FIGS. 4(A) to 4(D) includes the lead 12 formed 
by plating and the bump 5 formed by electric casting by 
means of plating. The bump 5 and the lead 12 are formed of 
different metals. 

[0059] As one preferred example, the lead 12 is formed of 
a copper or copper alloy and the bump 5 is formed of a 
nickel or nickel alloy. 

[0060] The lead 12 is intimately contacted With and 
extended along the surface of the insulative sheet 8, and the 
bump 5 is plate-connected to the surface of the lead 12. 

[0061] The bump 5 has a dent 9 formed in the plate 
connecting surface, and the lead 12 has a protrusion 18 
plate-connected along an inner Wall surface of the dent 9. 

[0062] Accordingly, the bump 5 and the lead 12 are 
plate-connected With each other at an interface of a region 
including the protrusion 18 and at an interface of a region 
including the ?ange 7, respectively. By this, the connection 
area and connection strength are increased and electrical 
reliability is ensured. 

[0063] A part of the lead 12 connected, by plating, to the 
bump 5 is embedded in the insulative sheet 8. 

[0064] A fourth embodiment of the present invention Will 
noW be described With reference to FIGS. 5 and 3. Acontact 
structure according to the fourth embodiment is manufac 
tured in the folloWing manners. 

[0065] As shoWn in FIG. 5(A), a bump forming plate 1 
formed of a stainless steel or the like has a plurality of bump 
forming recesses 2 Which are open at a surface of the plate 
1. 

[0066] The overall area of the bump forming plate 1 only 
excluding the area Where the bump forming recesses 2 are 
formed is covered With a resist layer 3. Then, bump forming 
holes 4 are formed in the resist layer 3 such that the holes 4 
correspond to the recesses 2, individually. 

[0067] Subsequently, plating groWth is encouraged in each 
bump forming recess 2 and bump forming hole 4 so that the 
interior of each recess 2 and hole 4 is ?lled With a plating 
groWn metal as represented by a nickel or nickel alloy. That 
is to say, the bump 5 is formed in each recess 2 and hole 4 
by electric casting. 
[0068] As shoWn in FIG. 3, a conical or spherical press 
contact portion 6 is formed on a distal end portion of this 
bump 5 Within the bump forming recess 2, and a ?ange 7 is 
formed on a basal portion of the bump 5 Within the bump 
forming hole 4. The ?ange 7 is provided at a central area 
thereof, i.e., a central area of a bottom surface of the bump 
5, With a dent 9. 

[0069] As shoWn in FIG. 5(B), after the resist layer 3 is 
removed, a photo sensitive resin layer 8‘ as represented by 
photo sensitive polyimide is laminated on the surface of the 
bump forming plate 1. 
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[0070] As shown in FIG. 5(C), the photo sensitive layer 8‘ 
is subjected to exposure and a plating-groWn hole 19 com 
municating With the dent 9 is formed in a part of the layer 
8‘ corresponding to the basal end face of the bump 5. 

[0071] It is also accepted that instead of the photo sensi 
tive resin layer 8‘, an insulative sheet having no photo 
sensitive property such as polyimide is laminated on the 
surface of the bump forming plate 1 and the plating groWn 
hole 19 communicating With the dent 9 is formed in a part 
of the insulative sheet corresponding to the basal end face of 
the bump 5 by laser beam. 

[0072] Then, as shoWn in FIG. 5(D), the surface of the 
photo sensitive resin layer 8‘ or insulative sheet 8 is sub 
jected to plating treatment so that a conductive plating layer 
11‘ as represented by a copper or copper alloy is laminated 
thereon. 

[0073] Subsequently, as shoWn in FIG. 5(E), the conduc 
tive layer 11‘ is subjected to etching treatment so that the 
lead 12 formed of a copper or copper alloy is formed. Then, 
the laminated member is peeled off the bump forming plate 
1. 

[0074] As one method for forming the lead 12, the lead 12 
may be formed directly by plating by through an additive 
method. Since this method is knoWn, detailed description 
thereof is omitted. 

[0075] The contact structure manufactured through the 
processes of FIGS. 5(A) to 5(E) includes the lead 12 formed 
by plating and the bump 5 formed by electric casting by 
means of plating. The bump 5 and the lead 12 are formed of 
different metals. 

[0076] As one preferred eXample, the lead 12 is formed of 
a copper or copper alloy and the bump 5 is formed of a 
nickel or nickel alloy. 

[0077] The lead 12 is intimately contacted With and 
eXtended along the surface of the insulative sheet 8, and the 
bump 5 is plate-connected to the surface of the lead 12. 

[0078] As shoWn in FIG. 3, a conical or spherical press 
contact portion 6 is formed on a distal end portion of this 
bump 5 Within the bump forming recess 2, and a ?ange 7 is 
formed on a basal portion of the bump 5 Within the bump 
forming hole 4. The ?ange 7 is provided at a central area 
thereof, i.e., a central area of a bottom surface of the bump 
5, With a dent 9. 

[0079] That is to say, the bump 5 has a dent 9 formed in 
the plate-connecting surface, and the lead 12 has a protru 
sion 18 plate-connected along an inner Wall surface of the 
dent 9. 

[0080] Accordingly, the bump 5 and the lead 12 are 
plate-connected With each other at an interface of a region 
including the protrusion 18 and at an interface of a region 
including the ?ange 7, respectively. By this, the connection 
area and connection strength are increased and electrical 
reliability is ensured. 

[0081] The protrusion 18 plate-connected to the bump 5 is 
embedded in the insulative sheet 8 formed of the photo 
sensitive resin layer 8‘. 

[0082] According to the present invention, there can be 
provided a contact structure of a lead in Which a contact 
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structure having a lead and a bump formed of proper metals, 
respectively can easily be formed and a bump and a lead are 
soundly connected together in terms of electricity and 
strength. 
[0083] Obviously, many modi?cations and variations of 
the present invention are possible in light of the above 
teachings. It is, therefore, to be understood that Within the 
scope of the appended claims, the invention may be prac 
ticed otherWise than as speci?cally described. 

What is claimed is: 
1. A contact structure of a lead comprising: 

a lead formed by etching a conductive foil; 

a bump formed by electric casting by means of plating; 

said bump and said lead being formed of different metals, 
respectively; 

said bump being connected to a surface of said lead 
through a conductive connecting material; 

said lead being intimately contacted at a surface, on Which 
said bump is disposed, With a ?rst main surface of a 
holeless insulative sheet; 

a basal portion of said bump being forcibly pierced into 
and eXtended all the Way through the thickness of a 
material of said holeless insulative sheet and a side 
surface of the basal portion of said bump being fusion 
adhered to an inner Wall surface of said through-hole; 
and 

a distal portion of said bump being projected from a 
second main surface of said insulative sheet. 

2. A contact structure of a lead comprising: 

a lead formed by plating; 

a bump formed by electric casting by means of plating; 

said bump and said lead being formed of different metals, 
respectively; 

said bump being connected, by plating, to a surface of said 
lead; 

said lead being intimately contacted at a surface, on Which 
said bump is disposed, With a ?rst main surface of a 
holeless insulative sheet; 

a basal portion of said bump being forcibly pierced into 
and eXtended all the Way through the thickness of a 
material of said holeless insulative sheet and a side 
surface of the basal portion of said bump being fusion 
adhered to an inner Wall surface of said through-hole; 
and 

a distal portion of said bump being projected from a 
second main surface of said insulative sheet. 

3. A contact structure of a lead comprising: 

a lead formed by plating; 

a bump formed by electric casting by means of plating; 

said bump and said lead being formed of different metals, 
respectively; 
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said bump being connected, by plating, to a surface of said 
lead; 

said bump having a recess formed in the plate-connecting 
surface and said lead having a protrusion portion con 
nected, by plating, along an inner Wall surface of said 
recess; and 
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said lead being intirnately contacted With a surface of an 
insulative sheet. 

4. A contact structure of a lead according to claim 3, 
Wherein a part of said lead connected, by plating, to said 
burnp is embedded in said insulative sheet. 

* * * * * 


