
CLAIMS 

WHAT IS CLAIMED: 

1. 	A method, comprising: 

providing an integrated circuit die having a plurality of solder balls, e 	h of which 

have a layer of oxide on an outer surface of the ball; 

performing a heating process to heat at least the solder balls; and 

applying a force that causes each of a plurality of piercing rond structures on a 

substrate to pierce one of the solder balls and its — sociated oxide layer to 

thereby establish a conductive connection bow. n the solder ball and the 

piercing bond structure. 

2. The method of claim 1, wherein the ste.. recited in claim I are performed in 

an ambient, oxygen-containing environment. 

3. The method of claim I, whe - 	performing the heating process comprises 

heating at least the solder balls to a temper. 	re that is above a melting point of a material of 

the solder balls. 

4. The method of clai • 1, wherein applying the force comprises applying a force 

ranging from 5-12 kp for a dura on ranging from 0.5-2 seconds. 

5. The meth.. of claim 2, wherein the steps recited in claim I are performed 

without applying a flu 	o the plurality of solder balls. 

6. method of claim 3, wherein the substrate comprises a printed circuit 

board. 

The method of claim 4, wherein each of the plurality of piercing bond 

stru. 	res has a substantially triangular cross-sectional configuration. 
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8. The method of claim 1, further comprising forming a standoff structure 

between the integrated circuit die and the substrate. 

9. The method of claim I, further comprising. forming an anti-oxidation 1 	er on 

at least one of the plurality of piercing bond structures. 

10. The method of claim 9, wherein the anti-oxidation layer incl .es a first layer 

with a first thickness of about 2.5 pm and a second layer with a second tic 	ess of about 0.3 

pm. 

11. The method of claim 9, wherein the anti-oxidatio 	layer includes a first layer 

of gold and a second layer of nickel. 

12. The method of claim 1, further comprisi 	determining a distance between the 

integrated circuit and the substrate at least by control 	g the heating process. 

13. The method of claim 1, further omprising controlling a distance between the 

integrated circuit and the substrate at least b 	adjusting the force. 

14. A method, comprising 

forming a plurality of so .er balls on a microelectronic component, wherein the 

individual solder .all includes an oxide layer; 

forming a plurality o piercing bond structures on a substrate, wherein the individual 

piercing b. d structure includes an anti-oxidation layer; 

heating at least 	e solder balls; and 

moving the 	ercing bond structures and/or the microelectronic component to pierce 

t 	solder balls and the associated oxide layers; 

establ 

	

	ing a conductive connection between the microelectronic component and the 

piercing bond structures. 

15. The method of claim 14, further comprising forming a standoff structure 

, 	een the microelectronic component and the substrate. 
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16. The method of claim 14, wherein the anti-oxidation layer includes a first layer 

of gold and a second layer of nickel, and wherein the first layer has a first thickness of abou 

2.5 pm and the second layer has a second thickness of about 0.3 pm. 

17. The method of claim 14, wherein heating at least the-solder balls • • mprises 

heating the solder balls to a temperature that is above a melting point of a m 	-rial of the 

solder balls. 

18. A device, comprising: 

a microelectronic component having a plurality of solder ba s conductively coupled 

to bond pads on the microelectronic componen 	each of the solder balls 

having an oxide layer on its outer surface; 

a substrate having a plurality of piercing bond stru 	es, each of the piercing bond 

structures penetrating the corresponding .xide layer and extending partially 

into the corresponding solder ball to es •• 8 ish a conductive connection; and 

a standoff structure positioned between 	e microelectronic component and the 

substrate, wherein the standoff . tructure spaces the microelectronic device 

apart from the substrate by a . sired distance. 

19. A device, comprising: 

an integrated circuit die h 	ing a plurality of solder balls that are conductively 

coupled to bond 	ds on the die, each of the solder balls having a layer of 

oxide on an ou 	surface thereof; and 

a substrate compri • 	g a plurality of piercing bond structures, each of the piercing 

bond 	s 	ctures 	penetrating 	and 	extending 	at 	least 	partially 	into 	a 

cone Eonding solder ball to thereby establish a conductive connection 

be,  • een the solder ball and the piercing bond structure, the piercing bond 

ructure penetrating the layer of oxide, wherein the at least one anti-oxidation 

layer comprises a plurality of layers of material, and wherein the plurality of 

layers comprises a layer comprising gold formed on an exposed surface of the 

piercing bond structure and a layer comprising nickel formed on the layer 

comprising gold. 

10 



20. The device of claim 19, wherein the piercing bond structures have a non-flat 

end. 

21. The device of claim 19, wherein each of the piercing bond s 	tures 

comprises at least one anti-oxidation layer formed on an. outer surface of the pier• 	g bond 

structure. 

22. The device of claim 19, wherein the plurality of piercing b. d structures has a 

substantially triangular cross-sectional configuration. 

23. An integrated circuit device, comprising: 

a first component configured to be conductively cou 	d to a first solder ball and a 

second solder ball, the first solder ball havi 	a first layer of oxide, the second 

solder ball having a second layer of o 	i e wherein the first solder ball is 

larger than the second solder ball; and 

a second component configured to have a irst piercing bond structure and a second 

piercing bond structure, 

wherein the first piercing bond struc 	a penetrates the first layer of oxide and extends 

at least partially into th. first solder ball to establish a first conductive 

connection, and 

wherein the second piercin 	ond structure penetrates the second layer of oxide and 

extends at least 	.rtially into the second solder ball to establish a second 

conductive co . ection. 

24. The dev 	e of claim 23, wherein the first piercing bond structure includes a 

non-flat end, and w• rein at least one anti-oxidation layer is formed on an outer surface of 

the first piercing • .nd structure. 

25. The device of claim 23, wherein the second piercing bond structure includes a 

non-flat 	nd, and wherein at least one anti-oxidation layer is formed on an outer surface of 

the s• and piercing bond structure. 
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26. The device of claim 24, wherein the at least one anti-oxidation layer comprises 

a plurality of layers of material, and wherein the plurality of layers comprises a lay-

comprising gold formed on an exposed surface of the rust piercing bond structure and a 1. er 

comprising nickel formed on the layer comprising gold. 

27. The device of claim 25, wherein the at least one anti-oxidation lay 	comprises 

a plurality of layers of material, and wherein the plurality of layers co,  prises a layer 

comprising gold formed on an exposed surface of the second 	b. d structure and a piercing 

layer comprising nickel formed on the layer comprising gold. 

28. The device of claim 23, wherein the first pier 	g bond structure and the 

second piercing bond structure respectively have a substan 	lly triangular cross-sectional 

configuration. 

29. The device of claim 23, wherein the first piercing bond structure and the 

second piercing bond structure respectively have a .ubstantially pointed end. 

30. The device of claim 23, w 	rein the first piercing bond structure and the 

second piercing bond structure respective 	have a substantially rounded end. 

31. The device of clai 	23, wherein the first piercing bond structure and the 

second piercing bond structure 	pectively have an end with multiple peaks. 

32. An electro , c device including a semiconductor structure, the semiconductor 

structure comprising: 

	

an integrate. 	ircuit component having a plurality of solder balls that are conductively 

c. /pled to the integrated circuit, each of the solder balls having a layer of 

. xide on an outer surface thereof; 

a s . trate carrying a plurality of piercing bond structures positioned on a substrate 

and conductively coupled to a plurality of bond pads, each of the piercing 

	

bond 	structures 	penetrating 	and 	extending 	at 	least 	partially 	into 	a 

corresponding solder ball to establish a conductive connection between the 

integrated circuit and the plurality of bond pads; and 
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a standoff structure positioned between the integrated circuit component and the 

substrate, 	wherein 	the 	standoff structure spaces 	the 	integrated 	circu.  

component apart from the substrate by a desired distance. 

33. The device of. claim. 32, wherein. each of the plurality of pier 	g bond 

structures includes a non-flat end, and wherein at least one anti-oxidation layer 	formed on 

an outer surface of the second piercing bond structure. 

34. The device of claim 33, wherein the at least one anti-oxi 	tion layer comprises 

a plurality of layers of material, and wherein the plurality of 1 	ers comprises a layer 

comprising gold formed on an exposed surface of the piercing 	and structure and a layer 

comprising nickel formed on the layer comprising gold. 

35. The device of claim 33, wherein the 	rality of piercing bond structures 

respectively have a substantially triangular cross-sect 	nal configuration. 
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CLAIMS 

1. A method, comprising: 

providing an integrated circuit die having a plurality of solder balls, each of which have a 

layer of oxide on an outer surface of the ball; 

performing a heating process to heat at least the solder balls; and 

applying a force that causes each of a plurality of piercing bond structures on a substrate 

to pierce one of the solder balls and its associated oxide layer to thereby establish 

a conductive connection between the solder ball and the piercing bond structure. 

2. The method of claim 1, wherein the steps recited in claim 1 are performed in an 

ambient, oxygen-containing environment. 

3. The method of claim 1, wherein performing the heating process comprises heating 

at least the solder balls to a temperature that is above a melting point of a material of the solder 

balls. 

4. The method of claim 1, wherein applying the force comprises applying a force 

ranging from 5-12 kp for a duration ranging from 0.5-2 seconds. 

5. The method of claim 2, wherein the steps recited in claim 1 are performed without 

applying a flux to the plurality of solder balls. 

6. The method of claim 3, wherein the substrate comprises a printed circuit board. 

7. The method of claim 4, wherein each of the plurality of piercing bond structures 

has a substantially triangular cross-sectional configuration. 
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8. The method of claim 1, further comprising forming a standoff structure between 

the integrated circuit die and the substrate. 

9. The method of claim 1, further comprising forming an anti-oxidation layer on at 

least one of the plurality of piercing bond structures. 

10. The method of claim 9, wherein the anti-oxidation layer includes a first layer with 

a first thickness of about 2.5 gm and a second layer with a second thickness of about 0.3 gm. 

11. The method of claim 9, wherein the anti-oxidation layer includes a first layer of 

gold and a second layer of nickel. 

12. The method of claim 1, further comprising determining a distance between the 

integrated circuit and the substrate at least by controlling the heating process. 

13. The method of claim 1, further comprising controlling a distance between the 

integrated circuit and the substrate at least by adjusting the force. 

14. A method, comprising: 

forming a plurality of solder balls on a microelectronic component, wherein the 

individual solder ball includes an oxide layer; 

forming a plurality of piercing bond structures on a substrate, wherein the individual 

piercing bond structure includes an anti-oxidation layer; 

heating at least the solder balls; and 

moving the piercing bond structures and/or the microelectronic component to pierce the 

solder balls and the associated oxide layers; 

establishing a conductive connection between the microelectronic component and the 

piercing bond structures. 
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15. The method of claim 14, further comprising forming a standoff structure between 

the microelectronic component and the substrate. 

16. The method of claim 14, wherein the anti-oxidation layer includes a first layer of 

gold and a second layer of nickel, and wherein the first layer has a first thickness of about 2.5 gm 

and the second layer has a second thickness of about 0.3 gm. 

17. The method of claim 14, wherein heating at least the solder balls comprises 

heating the solder balls to a temperature that is above a melting point of a material of the solder 

balls. 

18. A device, comprising: 

a microelectronic component having a plurality of solder balls conductively coupled to 

bond pads on the microelectronic component, each of the solder balls having an 

oxide layer on its outer surface; 

a substrate having a plurality of piercing bond structures, each of the piercing bond 

structures penetrating the corresponding oxide layer and extending partially into 

the corresponding solder ball to establish a conductive connection; and 

a standoff structure positioned between the microelectronic component and the substrate, 

wherein the standoff structure spaces the microelectronic component apart from 

the substrate by a desired distance. 

19. A device, comprising: 

an integrated circuit die having a plurality of solder balls that are conductively coupled to 

bond pads on the die, each of the solder balls having a layer of oxide on an outer 

surface thereof; and 

a substrate comprising a plurality of piercing bond structures, wherein each of the 

piercing bond structures comprises at least one anti-oxidation layer formed on an 

outer surface of the piercing bond structure, each of the piercing bond structures 
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penetrating and extending at least partially into a corresponding solder ball to 

thereby establish a conductive connection between the solder ball and the piercing 

bond structure, the piercing bond structure penetrating the layer of oxide, wherein 

the at least one anti-oxidation layer comprises a plurality of layers of material, and 

wherein the plurality of layers comprises a layer comprising gold formed on an 

exposed surface of the piercing bond structure and a layer comprising nickel 

formed on the layer comprising gold. 

20. The device of claim 19, wherein the piercing bond structures have a non-flat end. 

21. The device of claim 19, wherein the plurality of piercing bond structures has a 

substantially triangular cross-sectional configuration. 

22. An integrated circuit device, comprising: 

a first component configured to be conductively coupled to a first solder ball and a 

second solder ball, the first solder ball having a first layer of oxide, the second 

solder ball having a second layer of oxide, wherein the first solder ball is larger 

than the second solder ball; and 

a second component configured to have a first piercing bond structure and a second 

piercing bond structure, 

wherein the first piercing bond structure penetrates the first layer of oxide and extends at 

least partially into the first solder ball to establish a first conductive connection, 

and 

wherein the second piercing bond structure penetrates the second layer of oxide and 

extends at least partially into the second solder ball to establish a second 

conductive connection. 

11 



23. The device of claim 22, wherein the first piercing bond structure includes a non- 

flat end, and wherein at least one anti-oxidation layer is formed on an outer surface of the first 

piercing bond structure. 

24. The device of claim 22, wherein the second piercing bond structure includes a 

non-flat end, and wherein at least one anti-oxidation layer is formed on an outer surface of the 

second piercing bond structure. 

25. The device of claim 23, wherein the at least one anti-oxidation layer comprises a 

plurality of layers of material, and wherein the plurality of layers comprises a layer comprising 

gold formed on an exposed surface of the first piercing bond structure and a layer comprising 

nickel formed on the layer comprising gold. 

26. The device of claim 24, wherein the at least one anti-oxidation layer comprises a 

plurality of layers of material, and wherein the plurality of layers comprises a layer comprising 

gold formed on an exposed surface of the second piercing bond structure and a layer comprising 

nickel formed on the layer comprising gold. 

27. The device of claim 22, wherein the first piercing bond structure and the second 

piercing bond structure respectively have a substantially triangular cross-sectional configuration. 

28. The device of claim 22, wherein the first piercing bond structure and the second 

piercing bond structure respectively have a substantially pointed end. 

29. The device of claim 22, wherein the first piercing bond structure and the second 

piercing bond structure respectively have a substantially rounded end. 

30. The device of claim 22, wherein the first piercing bond structure and the second 

piercing bond structure respectively have an end with multiple peaks. 
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31. An electronic device including a semiconductor structure, the semiconductor 

structure comprising: 

an integrated circuit component having a plurality of solder balls that are conductively 

coupled to the integrated circuit, each of the solder balls having a layer of oxide 

on an outer surface thereof; 

a substrate carrying a plurality of piercing bond structures positioned on a substrate and 

conductively coupled to a plurality of bond pads, each of the piercing bond 

structures penetrating and extending at least partially into a corresponding solder 

ball to establish a conductive connection between the integrated circuit and the 

plurality of bond pads; and 

a standoff structure positioned between the integrated circuit component and the substrate, 

wherein the standoff structure spaces the integrated circuit component apart from 

the substrate by a desired distance. 

32. The device of claim 31, wherein each of the plurality of piercing bond structures 

includes a non-flat end, and wherein at least one anti-oxidation layer is formed on an outer 

surface of at least one piercing bond structure. 

33. The device of claim 32, wherein the at least one anti-oxidation layer comprises a 

plurality of layers of material, and wherein the plurality of layers comprises a layer comprising 

gold formed on an exposed surface of the piercing bond structure and a layer comprising nickel 

formed on the layer comprising gold. 

34. The device of claim 32, wherein the plurality of piercing bond structures 

respectively have a substantially triangular cross-sectional configuration. 
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