
CLAIMS 

WHAT IS CLAIMED: 

1. A method, comprising: 

5 forming a conductive pad in a layer of insulating material; 

forming a passivation layer above said conductive pad and said layer of 

insulating material; 

performing at least one etching process on said passive ion layer to define an 

opening in said passivation layer that exposes at least a portion of said 

10 conductive pad; 

forming a protective layer on said passivati 	layer, in said opening and on said 

exposed portion of said conducti e pad; 

forming a heat-curable material lay- above said protective layer; 

performing an etching process en said heat-curable material layer to define a 

15 patterned heat-cura • e material layer having an opening that exposes a 

portion of said 	otective layer; 

performing an etch' g process to remove said exposed portion of said protective 

layer to 	ereby expose at least a portion of said conductive pad; and 

after rem. 'ing said exposed portion of said protective layer, forming a 

20 onductive bump that is conductively coupled to said conductive pad. 

2. The method of claim I, wherein forming said heat-curable material layer 

a. eve said protective layer comprises depositing a heat-curable material for said heat-

curable material layer and performing a heating process to cure said heat-curable 
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material for said heat-curable material layer while said protective layer is positioned o,  

said exposed portion of said conductive pad. 

3. The method of claim 1, wherein forming said passivatio 	ayer above 

5 said conductive pad and said layer of insulating material comprises 'orming a multi- 

layer passivation layer above said conductive pad and said layer o 	nsulating material. 

4. The method of claim 3, wherein said m 	1-layer passivation layer is 

comprised of a first layer comprised of silicon, carb n and nitrogen formed on said 

10 layer of insulating material, a second layer comp led of silicon dioxide formed on said 

first layer and a third layer comprised of silico 	nitride formed on said second layer. 

5. The method of claim 	, wherein forming said conductive pad in said 

layer of insulating material comps 	es forming a conductive pad comprised of copper in 

15 said layer of insulating materi 	. 

6. The m' hod of claim 	1, wherein forming said conductive bump 

comprises formin 	conductive bump comprised of tin and silver, SnAg, or SnAgCu. 

20 7. The method of claim 1, wherein, prior to forming said conductive bump, 

formi 	an under bump metallization layer that contacts said conductive pad, said 

pr• ection layer and said patterned heat-curable material layer. 

8. The method of claim 1, wherein forming said protective layer on said 

passivation layer comprises depositing a protective layer comprised of one of silicon 
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dioxide or silicon oxyfluoride (SiOF), silicon nitride (SiN) or silicone carbon nitride 

(SiCN) on said passivation layer. 

9. The method of claim 8, wherein said protective layer has a thic ness of 

5 20-300 nm. 

10. The method of claim 1, wherein said heat-curable material layer is 

comprised of one of polyimide and polybenzoxadiaziole (P130). 

10 11. A device, comprising: 

first and second spaced-apart conductive pad 	s ositioned in a layer of insulating 

material; 

first and second under-bump metalli :tion layers that are conductively coupled 

to said first and second co ductive pads, respectively; 

15 first and second spaced-apart onductive bumps, each of which are conductively 

coupled to said first and second under-bump metallization layers, 

respectively; 

a passivation la -r positioned above said layer of insulating material between 

said 	rst and second spaced-apart conductive bumps; and 

20 a protec 	e layer positioned on said layer of insulating material, said protective 

layer extending between and contacting said first and second under-

bump metallization layers. 

12. The device of claim 11, wherein said protective layer is comprised of 

25 one of silicon dioxide or silicon oxyfluoride (SiOF), silicon nitride (SiN) or silicone 

carbon nitride (SiCN). 
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13. The device of claim 12, wherein said protective layer has a thickness of 

20-300 nm. 

5 14. The device of claim 11, wherein each of said first and secs d gate 

spaced-apart conductive bumps are comprised of tin and silver, SnAg, or 5 iA gCu. 

15. The 	device 	of claim 	14, 	wherein 	first 	and 	cond 	spaced-apart 

conductive pads are comprised of copper. 

10 

16. The device of claim 11 wherein said p 	sivation layer is a multi-layer 

passivation layer comprised of a first layer comp 	ed of silicon, carbon and nitrogen 

formed on said layer of insulating material, a s,  cond layer comprised of silicon dioxide 

formed on said first layer and a third laye comprised of silicon nitride formed on said 

15 second layer. 

17. The device of 	aim 16, wherein said protective layer is formed on said 

third layer. 

20 18. The • -vice of claim 11, further comprising a heat-curable material layer 

fo 	ined on said , otective layer, said heat-curable material layer extending between and 

contacting s 	d first and second under-bump metallization layers. 

19. The device of claim 18, wherein said heat-curable material layer is 

25 • omprised of one of polyimide and polybenzoxadiaziole (PBO). 
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20.  A method, comprising: 

forming a conductive pad in a layer of insulating material; 

forming a multi-layer passivation layer above said conductive pad and . 9 ove 

5 said layer of insulating material, 	a first layer 	of said 	, ulti-layer 

passivation layer being in contact with said conductive sad and said 

layer of insulating material; 

performing at least one etching process on said multi-la 	r passivation layer to 

remove at least one layer of said multi-laye 	passivation layer, said at 

10 least one etching process defining an etc ed passivation layer having a 

recess that exposes at least a portion 	said first layer; 

forming a heat-curable material layer a, 4 ve said etched passivation layer and 

said exposed portion of said 	st layer; 

performing an etching process 	said heat-curable material layer to define a 

15 patterned heat-curab - material layer having an opening that exposes a 

portion of said e 	ed passivation layer and said exposed portion of said 

first layer; 

performing an e hing process to remove said exposed portion of said first layer 

to t ' reby expose at least a portion of said conductive pad; and 

20 after re,  oving said exposed portion of said first layer, forming a conductive 

bump that is conductively coupled to said conductive pad. 

21. The method of claim 20, wherein forming said heat-curable material 

layer above said etched passivation layer and said exposed portion of said first layer 
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comprises depositing heat-curable material for said heat-curable material layer an. 

performing a heating process to cure said heat-curable material for said heat-cu .ble 

material layer while said exposed portion of said first layer is positioned on said 

conductive pad. 

22. The method of claim 20, wherein forming said 	, ti-layer passivation 

layer comprises forming a first layer comprised of silicon, ca don and nitrogen on said 

layer of insulating material, forming a second layer co 	drised of silicon dioxide on 

said first layer and forming a third layer comprised 	f silicon nitride on said second 

layer. 

23. The method of claim 20, 	erein forming said conductive pad in said 

layer of insulating material comprises 'orming a conductive pad comprised of copper in 

said layer of insulating material. 

24. The metho 	of claim 20, wherein forming said conductive bump 

comprises forming a c,,nductive bump comprised of tin and silver, SnAg, or SnAgCu. 

25. he method of claim 20, wherein said heat-curable material layer is 

comprised 4f one of polyimide and polybenzoxadiaziole (PBO). 
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CLAIMS

1. A method, comprising:

forming a conductive pad in a layer of insulating material;

forming a passivation layer above said conductive pad and said layer of insulating

material;

performing at least one etching process on said passivation layer to define an opening

in said passivation layer that exposes at least a portion of said conductive pad;

forming a protective layer comprising of one of silicon dioxide, silicon oxyfluoride

(SiOF), silicon nitride (SiN), and silicone carbon nitride (SiCN) on said passivation layer, in

said opening and on said exposed portion of said conductive pad;

forming a heat-curable material layer above said protective layer;

performing an etching process on said heat-curable material layer to define a patterned

heat-curable material layer having an opening that exposes a portion of said protective layer;

performing an etching process to remove said exposed portion of said protective layer

to thereby expose at least a portion of said conductive pad; and

after removing said exposed portion of said protective layer, forming a conductive

bump that is conductively coupled to said conductive pad.

2. The method of claim 1, wherein forming said heat-curable material layer above said

protective layer comprises depositing a heat-curable material for said heat-curable material

layer and performing a heating process to cure said heat-curable material for said heat-curable

material layer while said protective layer is positioned on said exposed portion of said

conductive pad.

3. The method of claim 1, wherein forming said passivation layer above said conductive

pad and said layer of insulating material comprises forming a multi-layer passivation layer

above said conductive pad and said layer of insulating material.

4. The method of claim 3, wherein said multi-layer passivation layer is comprised of a

first layer comprised of silicon, carbon and nitrogen formed on said layer of insulating material,

a second layer comprised of silicon dioxide formed on said first layer and a third layer

comprised of silicon nitride formed on said second layer.
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5. The method of claim 1, wherein forming said conductive pad in said layer of insulating

material comprises forming a conductive pad comprised of copper in said layer of insulating

material.

6. The method of claim 1, wherein forming said conductive bump comprises forming a

conductive bump comprised of tin and at least one of silver and copper.

7. The method of claim 1, wherein, prior to forming said conductive bump, forming an

under bump metallization layer that contacts said conductive pad, said protection layer and said

patterned heat-curable material layer.

8. The method of claim 1, wherein said protective layer has a thickness of 20-300 nm.

9. The method of claim 1, wherein said heat-curable material layer is comprised of one of

polyimide and polybenzoxadiaziole (PBO).

10. A method, comprising:

forming a conductive pad in a layer of insulating material;

forming a multi-layer passivation layer above said conductive pad and above said layer

of insulating material, a first layer of said multi-layer passivation layer being in contact with

said conductive pad and said layer of insulating material;

performing at least one etching process on said multi-layer passivation layer to remove

at least one layer of said multi-layer passivation layer, said at least one etching process defining

an etched passivation layer having a recess that exposes at least a portion of said first layer;

forming a heat-curable material layer above said etched passivation layer and said

exposed portion of said first layer;

performing an etching process on said heat-curable material layer to define a patterned

heat-curable material layer having an opening that exposes a portion of said etched passivation

layer and said exposed portion of said first layer;

performing an etching process to remove said exposed portion of said first layer to

thereby expose at least a portion of said conductive pad; and

after removing said exposed portion of said first layer, forming a conductive bump that

is conductively coupled to said conductive pad.
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11. The method of claim 10, wherein forming said heat-curable material layer above said

etched passivation layer and said exposed portion of said first layer comprises depositing heat-

curable material for said heat-curable material layer and performing a heating process to cure

said heat-curable material for said heat-curable material layer while said exposed portion of

said first layer is positioned on said conductive pad.

12. The method of claim 10, wherein forming said multi-layer passivation layer comprises

forming a first layer comprised of silicon, carbon and nitrogen on said layer of insulating

material, forming a second layer comprised of silicon dioxide on said first layer and forming a

third layer comprised of silicon nitride on said second layer.

13. The method of claim 10, wherein forming said conductive pad in said layer of insulating

material comprises forming a conductive pad comprised of copper in said layer of insulating

material.

14. The method of claim 10, wherein forming said conductive bump comprises forming a

conductive bump comprised of tin and at least one of silver and copper.

15. The method of claim 10, wherein said heat-curable material layer is comprised of one

of polyimide and polybenzoxadiaziole (PBO).

16. A semiconductor device having conductive bumps, said conductive bumps are formed

by the method of any one of the preceding claims.


