\ CLAIMS

L \ A semiconductor device comprising:
\\h\ common wire that sequentially connects three or more electrodes;
a}] rality of bonding portions that bonds the electrodes with a side surface of
the commonk&e; and
a pluralify\ of looping portions that loops the common wire from the bonding
portions onto the ol\he,r electrodes, the bonding portions and the looping portions being

formed alternately. \\.\

\\
\

AN

2. The semiconductor device according to claim 1, wherein the electrodes are
N
pads on semiconductor chips.
\
) N , :
3. The semiconductor device according to claim 2, wherein
N\

the semiconductor device has @ stacked body with the semiconductor chips

N\
\-.

stacked in layers, and \
the common wire sequentially connébt_s the electrodes on the semiconductor

N

chips in adjacent layers to each other. \
4, The semiconductor device according to claim Ii\,\_,wherein

the bonding portions have a flat shape crushed t‘B\,;a thickness of 1/4 to 1/2 of
the diameter of the common wire, and \

the looping portions have a heel portion bending &ir\ld extending obliquely
upward from the bonding portions, and the thickness of the heel poﬁipn is a thickness of

1/2 to 4/5 of the diameter of the common wire.

N
N\
S The semiconductor device according to claim 2, wherein \
the bonding portions have a flat shape crushed to a thickness of 1/4\tq_ 172 of
the diameter of the common wire, and \\_
the looping portions have a heel portion bending and extending obiiqfie_‘_ly
upward from the bonding portions, and the thickness of the heel portion is a thickness oF\

1/2 to 4/5 of the diameter of the common wire.
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6.\, The semiconductor device according to claim 3, wherein

\\ the bonding portions have a flat shape crushed to a thickness of 1/4 to 1/2 of

the diaﬁ'\t\:\ter of the common wire, and
ll}e_‘ looping portions have a heel portion bending and extending obliquely
upward fron{\the bonding portions, and the thickness of the heel portion is a thickness of

1/2 to 4/5 of théﬂiamcter of the common wire.

b

N

7. The scmicoﬁﬁgctor device according to claim 2, wherein
the electrodes a}q\recessed from the surface of the semiconductor chips, and
the thickness of tﬁq bonding portions is greater than the recess depth of the
electrodes. -\

b

\.
8. The semiconductor device according to claim 3, wherein

the electrodes are recessed from the surface of the semiconductor chips, and
the thickness of the bonding pér;_ions is greater than the recess depth of the

electrodes. N\

9, The semiconductor device according to cihjm 4, wherein
\ ‘ '
the electrodes are recessed from the surface of the semiconductor chips, and
the thickness of the bonding portions is greater than the recess depth of the

electrodes.

.\\
\
N\

10. A method of manufacturing a semiconductor device "i'u\ which three or more
electrodes on semiconductor chips and a substrate are sequentieilly connected with a
common wire, the method comprising: |

a bonding step of pressing a side surface of the wire against & first electrode
with a capillary and bonding the side surface of the wire to the first electro&' ; and

a looping step of looping the wire onto a second electrode with }\capillary
after the bonding step, \-\

the bonding step and the looping step being repeated alternately to sequcx?t‘i iy

connect the three or more electrodes with the common wire.
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1l":\_ The method of manufacturing the semiconductor device according to claim 10
wherdin,

\\\i\l_'i the bonding step, the common wire is crushed to a thickness of 1/4 to 1/2 of
its diamctéh\with the capillary to be made into a flat shape, and at the same time the

\
common wire‘is\.\ ultrasonically vibrated to be bonded to each of the electrodes.

X

\
12. The method, of manufacturing the semiconductor device according to claim 10

wherein, \\
the looping step \éq\mprises:
a first rais\mg step of raising the capillary vertically from the first
by

electrode after the bonding step';‘\.\
a first obliquel§'--.\moving step of moving the capillary obliquely

downward toward the second electroat; after the first raising step,

a second raising step of raising the capillary vertically again after the

N
\

first obliquely moving step; \
a reverse step of moving\ﬂgc capillary obliquely downward in a
direction opposite to the second electrode after t}ih\second raising step;
a second obliquely moving step\‘qf moving the capillary obliquely
upward to directly above the first electrode after the rc\‘w;rse step;

a third raising step of raising the capixl"lqry vertically again after the
N\
\

second obliquely moving step; and N

an arcuately moving step of moving the capiﬁmy in an arc to directly

above the second electrode after the third raising step.

\\
\.

13. The method of manufacturing the semiconductor device accorfiiz{g to claim 11

L
\

wherein, -\\
the looping step comprises: \
a first raising step of raising the capillary vertically from }he first

electrode after the bonding step; \
a first obliquely moving step of moving the capillary obliqu\ei\(

downward toward the second electrode after the first raising step;
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\ a second raising step of raising the capillary vertically again after the
ﬁ]"l;t\ obliquely moving step;
\'\-.__ a reverse step of moving the capillary obliquely downward in a
directio\ﬁ\gpposite to the second electrode after the second raising step;
\ a second obliquely moving step of moving the capillary obliquely
upward to diréhgl y above the first electrode after the reverse step;
.'a___third raising step of raising the capillary vertically again after the
second obliquely mﬁu}ng step; and
an arlfﬂ;_;tely moving step of moving the capillary in an arc to directly

above the second electrodé\aﬂer the third raising step.

14. The method of manuf‘aé’turing the semiconductor device according to claim 12,
wherein in the reverse step, the capillary is moved to a point at which an angle with
respect to a line perpendicular to the élc\ctrode and passing through the bonding portion

becomes 10 to 20°.

15. The method of manufacturing the semi"spnductor device according to claim 13,
wherein in the reverse step, the capillary is nmw)éc! to a point at which an angle with

respect to a line perpendicular to the electrode and pﬁsging through the bonding portion

"\
"

becomes 10 to 20°. \

,_\\
16. The method of manufacturing the semiconductor deviee according to claim 10,
wherein \‘-\\

at least one of the electrodes is a pad recessed from ‘the surface of the

semiconductor chip, and .
in the bonding step, the common wire is crushed with the é‘apillary to a
thickness greater than the recess depth of the pad to be made into a flat shape,iand at the

N,
same time, the common wire is ultrasonically vibrated to be bonded to the pad. \\
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CLAIMS

1. A method of manufacturing a semiconductor device:
a bonding step of pressing a side surface of a wire against a first electrode with
a capillary and bonding the side surface of the wire to the first electrode; and
a looping step of looping the wire onto a second electrode with the capillary
after the bonding step,
the bonding step and the looping step being repeated alternately to sequentially
connect three or more electrodes on semiconductor chips and a substrate with the
common wire,
the looping step comprising:
a first raising step of raising the capillary vertically from the first
electrode after the bonding step;
a first obliquely moving step of moving the capillary obliquely
downward toward the second electrode after the first raising step;
a second raising step of raising the capillary vertically again after the
first obliquely moving step;
a reverse step of moving the capillary obliquely downward in a
direction opposite to the second electrode after the second raising step;
a second obliquely moving step of moving the capillary obliquely
upward to directly above the first electrode after the reverse step;
a third raising step of raising the capillary vertically again after the
second obliquely moving step; and
an arcuately moving step of moving the capillary in an arc to directly

above the second electrode after the third raising step.

2. The method of manufacturing the semiconductor device according to claim 1
wherein,

in the bonding step, the common wire is crushed to a thickness of 1/4 to 1/2 of
its diameter with the capillary to be made into a flat shape, and at the same time the

common wire is ultrasonically vibrated to be bonded to each of the electrodes.
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3. The method of manufacturing the semiconductor device according to claim 1,
wherein in the reverse step, the capillary is moved to a point at which an angle with

respect to a line perpendicular to the electrode and passing through the bonded portion

becomes 10 to 20°.

4. The method of manufacturing the semiconductor device according to claim 1,

wherein

at least one of the electrodes is a pad recessed from the surface of the

semiconductor chip, and

in the bonding step, the common wire is crushed with the capillary to a
thickness greater than the recess depth of the pad to be made into in a flat shape, and at

the same time, the common wire is ultrasonically vibrated to be bonded to the pad.
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