
CLAIMS 

1. \ 	A semiconductor device comprising: 

`,
,
common wire that sequentially connects three or more electrodes; 

a 1,1 rality of bonding portions that bonds the electrodes with a side surface of 

the common w e; and 

a plurali \ of looping portions that loops the common wire from the bonding 

portions onto the oer electrodes, the bonding portions and the looping portions being 

formed alternately. 

2. The semiconductor 	evice according to claim 1, wherein the electrodes are 

pads on semiconductor chips. 

3. The semiconductor device aci grding to claim 2, wherein 

the semiconductor device has i \stacked body with the semiconductor chips 

stacked in layers, and 	 \ 

the common wire sequentially conneCts the electrodes on the semiconductor 

chips in adjacent layers to each other. 

4. The semiconductor device according to claim 1\wherein 

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

the diameter of the common wire, and 

the looping portions have a heel portion bending acid extending obliquely 
\ 

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. 	 \ 

\ 
5. The semiconductor device according to claim 2, wherein 

the bonding portions have a flat shape crushed to a thickness of 1/4 \t9 1/2 of 

the diameter of the common wire, and 	 \, 
the looping portions have a heel portion bending and extending obliqUely 

upward from the bonding portions, and the thickness of the heel portion is a thickness o\f\ 

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 di 	eter of the common wire, and 

th 	looping portions have a heel portion bending and extending obliquely 
\ 

upward from `tie bonding portions, and the thickness of the heel portion is a thickness of 

1/2 to 4/5 of the\diaincter of the common wire. 

7. The semicon 	ctor device according to claim 2, wherein 

the electrodes a 	recessed from the surface of the semiconductor chips, and 

the thickness of tft 	bonding portions is greater than the recess depth of the 

electrodes.  

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 pillions is greater than the recess depth of the 

electrodes. 

9. The semiconductor device according to claim 4, wherein 

the electrodes are recessed from the surface 	\ the semiconductor chips, and 

the thickness of the bonding portions is great 	than the recess depth of the 

electrodes. 	 \ 

\ 
10. A method of manufacturing a semiconductor device in which three or more 

electrodes on semiconductor chips and a substrate are sequentially connected with a 

common wire, the method comprising: 

a bonding step of pressing a side surface of the wire against a first electrode 

with a capillary and bonding the side surface of the wire to the first electron • and 

a looping step of looping the wire onto a second electrode with th 	capillary 

after the bonding step, 

the bonding step and the looping step being repeated alternately to sequer 	I y 

connect the three or more electrodes with the common wire. 
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11\ 	The method of manufacturing the semiconductor device according to claim 10 

whey n, 

n the bonding step, the common wire is crushed to a thickness of 1/4 to 1/2 of 

its diamete with the capillary to be made into a flat shape, and at the same time the 

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

12. 	The metho 	of manufacturing the semiconductor device according to claim 10 

wherein, 

the looping step 	mprises: 

a first rais 	g step of raising the capillary vertically from the first 

electrode after the bonding step;.. 

a a first obliquely moving step of moving the capillary obliquely 

downward toward the second electroav after the first raising step; 

a second raising step o 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 tlitsecond raising step; 

a second obliquely moving step* 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 capiflary in an arc to directly 

above the second electrode after the third raising step. 

13. 	The method of manufacturing the semiconductor device according to claim 11 

wherein, 

	

	 `,,\  

the looping step comprises:  

a first raising step of raising the capillary vertically from`tine first 

electrode after the bonding step;  

a first obliquely moving step of moving the capillary oblique 

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 	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; 

: third raising step of raising the capillary vertically again after the 

second obliquely mo ing step; and 

an arc 	tely moving step of moving the capillary in an arc to directly 

above the second electrode fier the third raising step. 

14. The method of manufa 	ng the semiconductor device according to claim 12, 

wherein in the reverse step, the ca 	llary is moved to a point at which an angle with 

respect to a line perpendicular to the e .e ctrode and passing through the bonding portion 

becomes 10 to 20°. 

15. The method of manufacturing the semi 	nductor device according to claim 13, 

wherein in the reverse step, the capillary is mov 	to a point at which an angle with 

respect to a line perpendicular to the electrode and pa ,.ing through the bonding portion 

becomes 10 to 20°. 

16. The method of manufacturing the semiconductor devi e according to claim 10, 

wherein 

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

semiconductor chip, and 

in the bonding step, the common wire is crushed with the c 	illary to a p
,, 

 

thickness greater than the recess depth of the pad to be made into a flat shape, 	d at the 

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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