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(57) ABSTRACT 

A Wire bonding method With the process of performing a 
?rst bonding to a pad of a die that is a ?rst bond point, and 
the process of performing a second bonding to an intercon 
nect Wiring (or a lead) that is a second bond point, thus 
connecting the pad and the interconnect Wiring With a Wire. 
A bump is ?rst formed on a pad, and, in a Wire cutting step 
performed during the step of forming the bump, the Wire 
protruding from the tip end of a capillary is bent in the lateral 
direction to form a bent part, and then the bent part is bonded 
to the bump, thus completing the ?rst bonding process; after 
Which the Wire is bonded to the interconnect Wiring, thus 
completing the second bonding process. 
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FIG. 4 
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WIRE BONDING METHOD 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a Wire bonding 
method and more particularly to a Wire bonding method Well 
suited to loW-loop implementation. 

[0002] In Wire bonding methods for bonding a ball to a 
?rst bond point, the ball neck portion at a tip end of a 
bonding Wire becomes a recrystallized area Which is hard 
and brittle; accordingly, in order to form a Wire loop, the 
Wire must be bent from the portion above the recrystallized 
area. For that reason, it Would not be able to respond to the 
desire for loW-loop implementation. 

[0003] Japanese Patent Application Laid-Open (Kokai) 
Nos. H9-5l0ll and 2004-172477 solve the above-described 
problems. The methods disclosed in these publications takes 
the following steps: a ball formed at the tip end of a Wire is 
?rst bonded to a die pad to form a compression-bond ball; 
next, after raising the capillary, it is moved in a direction 
opposite from an interconnect Wiring (or an outer lead of a 
lead frame); then, after raising the capillary, it is moved to 
directly above the pad; the capillary is next loWered, and the 
Wire is pressure-bonded onto the pressure-bond ball; and 
then, the capillary is moved onto the interconnect Wiring, 
bonding the Wire to the interconnect Wiring. 

[0004] In these publications described above, the recrys 
talliZed area portion of the Wire is bent and bonded onto a 
pressure-bond ball bonded to the pad; as a result, it Would be 
able to loWer the bonding height on the pad and to accom 
plish loW-loop implementation. HoWever, since it is neces 
sary to superimpose Wire, doubled, on the pressure-bond 
ball, there have been inherent limitations to loW-loop imple 
mentation. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide a 
Wire bonding method that provides a further or improved 
loW-loop implementation. 
[0006] The above object is accomplished by a series of 
unique processes of the present invention for a Wire bonding 
method that performs ?rst bonding to a pad of a die (called 
“die pad” or merely “pad”) that is a ?rst bond point and then 
second bonding to an interconnect Wiring that is a second 
bond point, thus connecting the die pad and interconnect 
Wiring; and in the present invention, the method includes 
sequentially: 
[0007] a bump forming process for forming a bump on a 
die pad, this bump forming process including a step of 
cutting and bending a Wire protruding from a tip end of a 
capillary in a lateral direction thus forming a bent part in the 
Wire; 
[0008] a ?rst bonding process for bonding the bent part of 
the Wire to the bump; and 

[0009] a second bonding process for bonding the Wire to 
the interconnect Wiring. 

[0010] The above object is accomplished by another series 
of unique processes of the present invention for a Wire 
bonding method that performs ?rst bonding to an intercon 
nect Wiring that is a ?rst bond point and second bonding to 
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a die pad that is a second bond point, thus connecting the 
interconnect Wiring and die pad; and in the present inven 
tion, the method includes sequentially: 

[0011] a bump forming process for forming a bump on a 
die pad, this bump forming process including a step of 
cutting and bending a Wire protruding from a tip end of a 
capillary in a lateral direction thus forming a bent part in the 
Wire; 
[0012] a ?rst bonding process for bonding the bent part of 
the Wire to the interconnect Wiring thus forming a loWer ?rst 
bonding part on the interconnect Wiring, the ?rst bonding 
process further raising and moving the capillary above the 
loWer ?rst bonding part then loWering the capillary and 
superimposing and connecting the Wire onto the loWer ?rst 
bonding part thus forming an upper ?rst bonding part on the 
loWer ?rst bonding; and 

[0013] a second bonding process for bonding the Wire to 
the bump on the die pad. 

[0014] In the above-described methods of the present 
invention, the bent part is formed by holding the Wire With 
a clamper, and moving the damper and capillary in the 
lateral direction, thus cutting the Wire. 

[0015] Furthermore, in the methods of the present inven 
tion the bent part can be formed by holding the Wire With a 
clamper, and then moving the capillary and damper parallel 
to the direction for joining the interconnect Wiring and die 
pad and toWard the interconnect Wiring, thus cutting the 
Wire. 

[0016] Furthermore, in the methods of the present inven 
tion, the bump forming process comprises the ordered steps 
of: 

[0017] bonding a ball formed at an end of the Wire to the 
die pad, 

[0018] raising the capillary so that the edge at the loWer 
end of the capillary is positioned Within the height of a pillar 
portion formed on the bump, 

[0019] moving the capillary in the lateral direction thus 
forming a small thickness portion on a connected portion of 
the bump and Wire, 

[0020] raising the capillary by a ?xed amount, and 

[0021] pulling the Wire by a damper thus cutting the 
Wire from the small thickness portion. 

[0022] The bump forming process may include the 
ordered steps of: 

[0023] bonding a ball formed at an end of the Wire to the 
die pad, 

[0024] pressing the ball With the capillary to form a small 
thickness portion and a ball neck portion that can be teared 
off at the loWer part thereof When the Wire is pulled by a 
clamper, and 

[0025] pulling the Wire by a damper diagonally upWard 
thus separating the ball neck portion from the small thick 
ness portion. 

[0026] As seen from the above, in the present invention, a 
bump is formed on a pad of a die (“die pad” or “pad”) that 
is the ?rst bond point; and, When a Wire is cut from the 
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bump, a bent part is formed in the Wire protruding from the 
tip end of the capillary; as a result, When bonding is 
performed to the ?rst bond point, the bent part is formed at 
the tip end of the Wire Without using a special apparatus and 
thus the bent part is formed by an existing Wire bonding 
apparatus. 

[0027] In addition, in the present invention, since the bent 
part is bonded directly to the bump, the loop height at the 
?rst bond point can be made loWer, and loW Wire loop 
implementation is effected. 

[0028] On the other hand in the present invention, the Wire 
is bonded to the bump directly as a second bond point, the 
loop height at the second bond point can be made loWer, and 
loW Wire loop implementation is effected. Furthermore, the 
bent part is bonded to the interconnect Wiring that is the ?rst 
bond point to ?rst form a loWer ?rst bonding part, and then 
the Wire is bent and superimposed onto that loWer ?rst 
bonding part to form an upper ?rst bonding part. Accord 
ingly, the reliability of the bonding strength to the intercon 
nect Wiring is signi?cantly enhanced. 

[0029] Furthermore, in the present invention, the bent part 
is formed, When cutting the Wire from the bump, by moving 
the capillary parallel to the interconnect Wiring and the 
bump to be connected next and then toWard the interconnect 
Wiring that is the second bond point; as a result, the direction 
of the bent part of the Wire tip end can be bent in a direction 
suitable for the next bonding, and, in conjunction thereWith, 
the shape of the Wire loop for bonding that bent part to the 
interconnect Wiring that is the second bond point, after 
bonding it to the bump, can be made loWer. For this reason 
also, loW Wire loop implementation can be effected. 

[0030] In the present invention, since the upper surface of 
the bump is ?at, the Wire connected to this bump can be 
substantially horiZontal, and loW Wire loop implementation 
is effected. 

[0031] In the present invention, the ball is mashed When 
forming the bump until the thickness is such that tearing-off 
occurs from the loWer part of the ball neck portion When the 
Wire is pulled; accordingly, the bump height is extremely 
loW, the loop height on the pad can be made even loWer, and 
further loW Wire loop implementation is effected. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0032] FIG. 1 shoWs steps according to a ?rst embodi 
ment of the Wire bonding method of the present invention; 

[0033] FIG. 2 shoWs further steps that continue on from 
step (h) of FIG. 1; 

[0034] FIG. 3 shoWs steps according to a second embodi 
ment of the Wire bonding method of the present invention, 
step (a) of FIG. 3 continuing on from step (f) of FIG. 1; 

[0035] FIG. 4 shoWs further steps that continue on from 
the step (f) of FIG. 3; 

[0036] FIG. 5 shoWs steps according to a third embodi 
ment of the Wire bonding method of the present invention; 

[0037] FIG. 6 shoWs further steps that continue on from 
step (f) of FIG. 5; 

Aug. 10,2006 

[0038] FIG. 7 shoWs steps according to a fourth embodi 
ment of the Wire bonding method of the present invention, 
step (a) of FIG. 7 continuing on from step (d) of FIG. 5; and 

[0039] FIG. 8 shoWs further steps that continue on from 
step (f) of FIG. 7. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] A ?rst embodiment of the Wire bonding method of 
the present invention is described With reference to FIG. 1 
and FIG. 2. As shoWn in FIG. 2, a die 3 on Which a pad 2 
of a die (or “die pad”) is formed is mounted on a circuit 
board 1 comprising a ceramic substrate or print board or lead 
frame or the like. An interconnect Wiring (or an outer lead 
or conductive pathWays) 4 is formed on the circuit board 1. 

[0041] First, in step (a), a ball 11 is formed by an electric 
torch (not shoWn in the draWing) at the tip end of a Wire 10 
passed through a damper 5 and inserted through a capillary 
6, after Which the damper 5 is in an open condition. 

[0042] Next, in step (b), the capillary 6 descends (or 
loWered) and bonds the ball 11 to the pad 2 that is the ?rst 
bond point. Thereby, a portion of the ball 11 bulges up into 
the through-hole 6a in the capillary 6, and a pillar portion 13 
is formed on a bump 12. 

[0043] FolloWing the step (b), in step (c), the capillary 6 is 
raised so that the edge 6b at the loWer end of the capillary 
6 is positioned Within the height of the pillar portion 13. 

[0044] Next, in step (d), the damper 5 and capillary 6 are 
moved together in a direction toWard the interconnect Wiring 
4 side that is the second bond point, and a small thickness 
portion 14 is formed at the connection betWeen the bump 12 
and the Wire 10. 

[0045] In the next step (e), the damper 5 closes, and the 
damper 5 and capillary 6 ascend (or raised) together by a 
?xed amount. 

[0046] Then, in step (f), the damper 5 and capillary 6 move 
together to the side of the interconnect Wiring 4 that is the 
second bond point. Thereby, the Wire 10 is cut from the small 
thickness portion 14, and the bump 12 is formed on the pad 
2. Also, at the tip end of the Wire 10 protruding from the 
loWer end of the capillary 6, a bent part 15 is formed Which 
is bent in a direction toWard the bump 12 side. The bump 
forming process is thus completed. 

[0047] Next, in step (g), the bent part 15 is moved so as to 
be positioned above the bump 12. 

[0048] Then, in step (h), after the damper opens, the 
capillary 6 descends, bonds the bent part 15 to the bump 12, 
and forms the ?rst bonding part 16. Also, the damper 5 is 
brought in an open condition, completing the ?rst bonding 
process. 

[0049] After the step (h), the Wire 10 is connected to the 
interconnect Wiring 4 that is the second bond point (as seen 
conventionally). 

[0050] More speci?cally, as shoWn in FIG. 2, the capillary 
6 ascends in step (a), and, in step (b), the capillary 6 moves 
toWard the interconnect Wiring 4 and pays out the Wire 10, 
and then descends, bonds the Wire 10 to the interconnect 
Wiring 4, and makes that the second bonding part 17. Next, 
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in step (c), the damper 5 and capillary 6 ascend together, 
during Which ascension the damper 5 closes, and the Wire 10 
is cut from the base of the second bonding part 17, com 
pleting the second bonding process. 

[0051] As seen from above, because the bump 12 is 
formed on the pad 2 that is the ?rst bond point, and the bent 
part 15 is formed in the Wire protruding at the tip end of the 
capillary 6 When the Wire 10 is cut from that bump 12, the 
bent part 15 at the tip end of the Wire can be formed by an 
existing Wire bonding apparatus When bonding is made for 
the ?rst bond point Without providing a special apparatus. 
Moreover, because the bent part 15 is bonded directly to the 
bump 12, the ?rst bond point loop height can be loWered. 
More speci?cally, loW Wire loop implementation is effected. 
Also, the above-described bent part 15 is formed by moving 
the capillary 6 both in parallel With the bump 12 and 
interconnect Wiring 4 that are connected next When cutting 
the Wire 10 from the bump 12, and to the side of the 
interconnect Wiring 4 that is the second bond point. Thereby, 
the direction of the bent part 15 at the tip end of the Wire can 
be bent in a direction suitable for the next bonding While, at 
the same time, after bonding that bent part 15 to the bump 
12, the shape of the Wire loop for bonding to the interconnect 
Wiring 4 that is the second bond point can be made loWer. 
For this reason also, loW Wire loop implementation can be 
effected. 

[0052] With the bump 12, moreover, after the ball 11 is 
bonded to the pad 2, the capillary 6 is raised so that the edge 
6b at the loWer end of the capillary 6 is positioned Within the 
height of the pillar portion 13 formed on the bump 12, next 
the capillary 6 is moved in a lateral direction and the small 
thickness portion 14 is formed at the connection betWeen the 
bump 12 and the Wire 10, and then, after raising the capillary 
6 by a ?xed amount, the Wire 10 is pulled and cut from the 
small thickness portion 14, Whereupon the upper surface of 
the bump 12 becomes ?at; as a result, the interconnect 
Wiring direction for the Wire 10 connected to that bump 12 
becomes substantially horiZontal, and loW Wire loop imple 
mentation is effected. 

[0053] A second embodiment of the Wire bonding method 
of the present invention is described in FIG. 1, FIG. 3, and 
FIG. 4. This embodiment, in addition to being such that the 
bump 12 is formed on the pad 2 in steps (a) to (f) in FIG. 
1, is the same as the above-described embodiment up to the 
formation of the bent part 15 that is bent in the direction on 
the side of the bump 12 at the loWer surface of the capillary 
6. In the next step, the bent part 15 is bonded onto the 
interconnect Wiring 4 (though in the previous embodiment 
the bent part 15 is bonded onto the bump 12). More 
speci?cally, though in the ?rst embodiment, the pad 2 is the 
?rst bond point and the interconnect Wiring 4 is the second 
bond point, in the second embodiment, conversely, the 
interconnect Wiring 4 is the ?rst bond point and the pad 2 is 
the second bond point. 

[0054] In the second embodiment, after the step (f) shoWn 
in FIG. 1 Where the bump forming process is completed, the 
capillary 6 is moved upWard from the interconnect Wiring 4 
in step (a) of FIG. 3. 

[0055] Next, in step (b), the damper 5 closes, the capillary 
6 descends, bonds the bent part 15 to the interconnect Wiring 
4 that is the ?rst bond point, and forms a loWer ?rst bonding 
part 20. Also, the damper 5 is brought in an open condition. 
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[0056] Next, in step (c), the capillary 6 is raised, and then 
is moved above the loWer ?rst bonding part 20 in step (d). 

[0057] In the next step (e), the damper closes, the capillary 
6 is loWered, the Wire portion 21 shoWn in the illustration for 
step (d) is bent, and the Wire portion 21 is bonded onto the 
loWer part ?rst bond point, forming an upper ?rst bonding 
part 22, thus making it a ?rst bonding part 3 and completing 
the ?rst bonding process. 

[0058] After the step (e), the Wire 10 is connected onto the 
bump 12 formed on the pad 2 that is the second bond point. 
In other Words, in step (f), the capillary 6 ascends, and it 
moves toWard the pad 2 in step (a) of FIG. 4, paying out the 
Wire 10, and then descends, bonds the Wire 10 to the bump 
12, and makes it a second bonding part 24. 

[0059] Next, in step (b) of FIG. 4, the damper 5 and 
capillary 6 ascend together, the damper 5 closes during that 
ascension, and the Wire 10 is cut from the base of the second 
bonding part 24, thus completing the second bonding pro 
cess. 

[0060] In this embodiment, the ?rst bond point has 
become the interconnect Wiring 4. The bonding strength Will 
be Weak if the bent part 15 is bonded only to the interconnect 
Wiring 4. In this embodiment, the bent part 15 is bonded to 
the ?rst bond point to ?rst form the loWer ?rst bonding part 
20, and then the Wire portion 21 is bent and superimposed 
on that loWer ?rst bonding part 20 to form the upper ?rst 
bonding part 22. As a result, the reliability of the bonding 
strength to the ?rst bond point is signi?cantly enhanced. 
Also, because the bump 12 is formed on the pad 2, and the 
Wire 10 is bonded directly to that bump 12 as the second 
bond point, the loop height on the pad 2 side becomes loWer. 
In other Words, loW Wire loop implementation is effected. 
Also, because the bump 12 is formed on the pad 2 that is the 
second bond point, and the protruding Wire bent part 15 is 
formed at the tip end of the capillary 6 When the Wire 10 is 
cut from that bump 12, the bent part 15 at the Wire tip end 
can be formed by an existing Wire bonding apparatus, 
Without providing a special apparatus, When bonding is 
made for the ?rst bond point. 

[0061] A third embodiment of the Wire bonding method of 
the present invention is described in FIG. 5 and FIG. 6. 
Members that are the same as or correspond to those in the 
above-described embodiments are described in designating 
them With the same symbol. This third embodiment differs 
from the above-described ?rst embodiment only in the 
method of forming the bump 12. 

[0062] First, in step (a) of FIG. 5, the ball 11 is formed by 
an electric torch (not shoWn in the draWing) at the tip end of 
the Wire 10 passed through the damper 5 and inserted 
through the capillary 6, after Which the damper 5 is in an 
open condition. 

[0063] Next, in step (b), the capillary 6 descends and 
bonds the ball 11 to the pad 2 that is the ?rst bond point. This 
differs from the above-described embodiment in that the ball 
11 is mashed to the limit. For example, the ball 11 is mashed 
until the height H of the loWer part of the ball neck portion 
becomes 0 to 5 pm or so (thickness at Which the Wire 10 Will 
tear off from the loWer part of the ball neck portion When it 
is pulled diagonally upWard). Thereby, the height H of the 
loWer part of the ball neck portion Will be the thickness of 
the small thickness portion 30. 
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[0064] In the next (c), the damper 5 and capillary 6 are 
raised by a ?xed amount so that the edge 6b at the lower end 
of the capillary 6 is positioned higher than the height of the 
pillar portion 13. 

[0065] In the next step (d), the damper 5 closes and, and 
the damper 5 and capillary 6 move together diagonally 
upWard on the side of the interconnect Wiring 4 that is the 
second bond point. As a result, the Wire 10 is cut from the 
small thickness portion 30 of the loWer part of the ball neck 
portion, and the bump 12 is formed on the pad 2. Also, the 
tip end of the Wire 10 protruding from the loWer end of the 
capillary 6 is formed as the bent part 15 Which is bent toWard 
the bump 12 side, and a ball neck portion 31 is formed at the 
tip end of that bent part 15. 

[0066] After the step (d), the same steps as steps (g) and 
1(h) shoWn in FIG. 1 are performed. In other Words, in step 
(e) of FIG. 5, the damper closes, the bent part 15 of the Wire 
is moved so as to be positioned above the bump 12. Then, 
in step (f), the damper opens, the capillary 6 descends, 
bonding the bent part 15 to the bump 12, thus forming the 
?rst bonding part 16. Also, the clamper 5 is brought in an 
open condition. 

[0067] Thereafter, the Wire 10 is connected to the inter 
connect Wiring 4 that is the second bond point as conven 
tionally. More speci?cally, in step (a) shoWn in FIG. 6, the 
capillary 6 ascends, moves in step (b) toWard the intercon 
nect Wiring 4 and pays out the Wire 10, then descends and 
bonds the Wire 10 to the interconnect Wiring 4, making it the 
second bonding part 17. Next, in step (c), the damper 5 and 
capillary 6 ascend together, the damper 5 closes during that 
ascension, and the Wire 10 is curt from the base of the second 
bonding part 17. 

[0068] The same bene?ts are realiZed in this third embodi 
ment as in the above-described ?rst embodiment. With this 
third embodiment, in particular, the ball 11 is mashed during 
the formation of the bump 12 until the thickness thereof 
becomes such that it Will tear aWay from the loWer part of 
the ball neck portion When the Wire 10 is pulled; as a result, 
the height of the bump 12 is made extremely loW. For that 
reason, in the method of the third embodiment, the loop 
height on the pad 2 can be made loWer, and greater loW Wire 
loop implementation is effected, than With the above-de 
scribed ?rst embodiment. 

[0069] A fourth embodiment of the Wire bonding method 
of the present invention is performed With steps (a) to (d) in 
FIG. 5 and steps of FIGS. 7 and 8. The fourth embodiment, 
in addition to being such that the bump 12 is formed on the 
pad 2 in the steps (a) to (d) shoWn in FIG. 5, is the same as 
the above-described embodiment up to the formation of the 
ball neck portion 31 and the bent part 15 that is bent in the 
direction on the side of the bump 12 at the loWer surface of 
the capillary 6. After that, the same processes as those for the 
second embodiment (see FIGS. 3 and 4) are performed. 

[0070] More speci?cally, in the fourth embodiment, after 
the step (d) of FIG. 5, the damper 5 opens, and the capillary 
6 is moved in step (a) shoWn in FIG. 7 to above the 
interconnect Wiring 4. 

[0071] Then, in step (b), the capillary 6 descends, bonds 
the bent part 15 to the interconnect Wiring 4 that is the ?rst 
bond point, and forms the loWer ?rst bonding part 20. 
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[0072] Next, in step (c), the capillary 6 is raised, and in 
step (d), the capillary 6 is moved above the loWer ?rst 
bonding part 20. 

[0073] In the next step (e), the capillary 6 is loWered, the 
Wire portion 21 shoW in the illustration for step (d) is bent, 
the Wire portion 21 is bonded onto the loWer ?rst bonding 
part 20, Whereupon the upper ?rst bonding part 22 is formed, 
and that is made the ?rst bonding part 23. 

[0074] After the step (d), the Wire 10 is connected onto the 
bump 12 formed on the pad 2 that is the second bond point. 
More speci?cally, in step (f) shoWn in FIG. 7, the capillary 
6 ascends and moves in step (a) shoWn in FIG. 8 toWard the 
pad 2 and pays out the Wire 10, then it descends and bonds 
the Wire 10 to the bump 12, making it the second bonding 
part 24. Next, in step (b), the damper 5 and capillary 6 
ascend together, the damper 5 closes during that ascension, 
and the Wire 10 is cut from the base of the second bonding 
part 24. 

[0075] The method described above provides the same 
effects as those by the above-described second embodiment. 
In this fourth embodiment, the ball 11 is, as in the third 
embodiment, crushed during the formation of the bump 12 
until the thickness thereof becomes such that it Will tear 
aWay from the loWer part of the ball neck portion When the 
Wire 10 is pulled. As a result, the height of the bump 12 can 
be made extremely loW. For this reason, in this fourth 
embodiment, the loop height on the pad 2 can further be 
loWered, and greater loW Wire loop implementation is 
effected than the second embodiment. 

[0076] Furthermore, in the second and fourth embodi 
ments, the bent part 15 is the loWer ?rst bonding part 20, and 
the upper ?rst bonding part 22 is on the loWer ?rst bonding 
part 20. As a result, the direction of bending in the bent part 
15 need not be toWard the second bond point, it can be in any 
direction. 

1. A Wire bonding method performing ?rst bonding to a 
die pad that is a ?rst bond point and then second bonding to 
an interconnect Wiring that is a second bond point, thus 
connecting said die pad and interconnect Wiring, said 
method comprising sequentially: 

a bump forming process for forming a bump on a die pad, 
said bump forming process including a step of cutting 
and bending a Wire protruding from a tip end of a 
capillary in a lateral direction thus forming a bent part 
in said Wire; 

a ?rst bonding process for bonding said bent part of said 
Wire to said bump; and 

a second bonding process for bonding said Wire to said 
interconnect Wiring. 

2. A Wire bonding method performing ?rst bonding to an 
interconnect Wiring that is a ?rst bond point and second 
bonding to a die pad that is a second bond point, thus 
connecting said interconnect Wiring and die pad, said 
method comprising sequentially: 

a bump forming process for forming a bump on a die pad, 
said bump forming process including a step of cutting 
and bending a Wire protruding from a tip end of a 
capillary in a lateral direction thus forming a bent part 
in said Wire; 



US 2006/0175383 A1 

a ?rst bonding process for bonding said bent part to said 
interconnect Wiring thus forming a lower ?rst bonding 
part, said ?rst bonding process further raising and 
moving said capillary above said loWer ?rst bonding 
part then lowering said capillary and superimposing 
and connecting said Wire onto said loWer ?rst bonding 
part thus forming an upper ?rst/bonding part; and 

a second bonding process for bonding said Wire to said 
bump on said die pad. 

3. The Wire bonding method according to claim 1 or 2, 
Wherein said bent part is formed by holding said Wire With 
a clamper, and moving said damper in said lateral direction, 
thus cutting said Wire. 

4. The Wire bonding method according to claim 1, 
Wherein said bent part is formed by the steps of holding said 
Wire With a clamper, and then moving said capillary parallel 
to a direction for joining said interconnect Wiring and die 
pad and toWard said interconnect Wiring, thus cutting said 
Wire. 

5. The Wire bonding method according to claim 1 or 2, 
Wherein said bump forming process comprises the ordered 
steps of: 

bonding a ball formed at an end of said Wire to said die 

Pad, 
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raising said capillary so that a edge at a loWer end of said 
capillary is positioned Within a height of a pillar portion 
formed on said bump, 

moving said capillary in said lateral direction thus form 
ing a small thickness portion on a connected portion of 
said bump and Wire, 

raising said capillary by a ?xed amount, and 

pulling said Wire thus cutting said Wire from said small 
thickness portion. 

6. The Wire bonding method according to claim 1 or 2, 
Wherein said a bump forming process comprises the ordered 
steps of: 

bonding a ball formed at an end of said Wire to said die 

Pad, 
pressing said ball With said capillary to form a small 

thickness portion and a ball neck portion that can be 
teared olT at a loWer part thereof When said Wire is 
pulled, and 

pulling said Wire diagonally upWard thus separating said 
ball neck portion from said small thickness portion. 

* * * * * 


