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hat is Claimed: 

1. A bonding tool comprising a body portion terminating at a tip portion, the 

tip po 	ion being formed from a material, wherein a grain structure of the material is 

exposed 	or at least a portion of the tip portion, 

2. The bonding tool of claim 1 wherein the grain structure of a face portion 

of the tip po 	1 	n is exposed. 

3. The .onding tool of claim 1 wherein the grain structure of an inner 

chamfer of the tip p. 	ion is exposed. 

4. The bon 	g tool of claim 1 wherein the body portion includes an 

engagement portion configured for engagement with a transducer of a wire bonding 

machine, the grain structur- of the engagement portion being exposed. 

5. The bonding tool 	claim 1 wherein the bonding tool is formed as a 

unitary piece of the material, and 	herein the grain structure of the material is 

exposed at the entire exterior of the 	onding tool. 

6. The bonding tool of claim - wherein a surface of the portion of the tip 

portion with an exposed grain structure d fines a plurality of asperities, wherein a 

density of the asperities is at least 15 micro s^-2, and wherein a surface roughness 

average at the portion of the tip portion defini 	he plurality of asperities is at least 

0.03 microns. 

7. The bonding tool of claim 6 wherein 	density of asperities is at least 

20 microns^-2. 

8. The bonding tool of claim 6 wherein the de 	ity of asperities is at least 

20 micronsA-2, and wherein the surface roughness average's at least 0.04 microns. 

9. The bonding tool of claim 1 wherein the bonding 	ool defines a hole 

extending along the length of the bonding tool wherein the hole i^ configured to receive 

a length of wire, the hole terminating at an inner chamfer of the tip sortion, the tip 

portion defining a face portion at a terminal end of the tip portion adj.,ent the inner 

chamfer, and wherein the grain structure of at least one of (1) the inner 	hamfer and 

(2) the face portion is exposed. 

10. The bonding tool of claim 9 wherein the grain structure of both 	e inner 

chamfer and the face portion is exposed. 
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11. The bonding tool of claim 9 wherein the grain structure of the face 

portion . exposed, and wherein the grain structure of the surface of the inner chamfer 

is not exposed. 

12. The bonding tool of claim 11 wherein the surface of the inner chamfer is 

polished. 

13. A bonding tool comprising a body portion terminating at a tip portion 

wherein a surface o 	at least a portion of the tip portion defines a plurality of asperities, 

wherein a density of t 'e asperities is at least 15 micronsA-2, and wherein a surface 

roughness average at tt 	portion of the tip portion defining the plurality of asperities is 

at least 0.03 microns. 

14. The bonding to.l of 	laim 13 wherein the density of asperities is at least 

20 micronsA-2. 

15, 	The bonding tool of 	laim 13 wherein the density of asperities is at least 

20 micronsA-2, and wherein the su 	ace roughness average is at least 0.04 microns. 

16. The bonding tool of clai 	3 wherein the bonding tool defines a hole 

extending along the length of the bonding tool wherein the hole is configured to receive 

a length of wire, the hole terminating at a 	inner chamfer of the tip portion, the tip 

portion defining a face portion at a terminal 	d of the tip portion adjacent the inner 

chamfer, and wherein a surface of at least one 	(1) the inner chamfer and (2) the 

face portion defines the plurality of asperities whitrein a density of the asperities is at 

least 15 micronsA-2, and wherein a surface rough -ss average at the at least one of 

(1) the inner chamfer and (2) the face portion is at I 	0.03 microns. 

17. The bonding tool of claim 16 wherein the gensity of asperities is at least 

20 micronsA-2. 

18. The bonding tool of claim 16 wherein the dens y of asperities is at least 

20 micronsA-2, and wherein the surface roughness average is 	least 0.04 microns. 

19. The bonding tool of claim 16 wherein the surface o 	oth the inner 

chamfer and the face portion defines the plurality of asperities. 

20. The bonding tool of claim 16 wherein the surface of the 	-cc portion 

defines the plurality of asperities, and wherein the surface of the inner c 	mfer is 

polished. 

21. The bonding tool of claim 13 wherein the body portion includes 

engagement portion configured for engagement with a transducer of a wire boning 
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machine, 	herein a surface of the engagement portion also defines the plurality of 

asperities w 	rein a density of the asperities is at least 15 micronsi\ -2, and wherein a 

surface roughness average at the surface of the engagement portion is at least 0.03 

microns. 

22. 	The sending tool of claim 13 wherein the bonding tool is formed as a 

unitary piece of the 	. erial, and wherein a surface of the entire exterior of the 

bonding tool defines th- plurality of asperities wherein a density of the asperities is at 

least 15 microns^-2, and 	herein a surface roughness average at the surface of the 

entire exterior of the bond 	tool is at least 0.03 microns. 
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What is Claimed: 

[Claim 1] 	A capillary bonding tool for use in 	a ball bonding operation, the 

capillary bonding tool comprising a body portion having a tip portion at which the body 

portion terminates, and an engagement portion configured for engagement with a 

transducer of a wire bonding machine, the tip portion and the engagement portion being 

formed from a material, wherein a grain structure of the material is exposed for at least a 

face portion of the tip portion and the engagement portion by the surface layer of the 

material being removed from the material, the material being a ceramic material, 

wherein a surface of the portion of the tip portion with an exposed grain 

structure defines a plurality of asperities, wherein a density of the asperities is at least 

15 microns^-2, and wherein a surface roughness average at the portion of the tip portion 

and the engagement portion defining the plurality of asperities is at least 0.03 microns. 

[Claim 2] 	The capillary bonding tool of claim 1 wherein the grain structure of an 

inner chamfer of the tip portion is exposed. 

[Claim 3] 	The capillary bonding tool of claim 1 wherein the capillary bonding tool 

is formed as a unitary piece of the material, and wherein the grain structure of the 

material is exposed at the entire exterior of the bonding tool. 

[Claim 4] 	The capillary bonding tool of claim 1 wherein the density of asperities 

is at least 20 microns^-2. 

[Claim 5] 	The capillary bonding tool of claim 1 wherein the density of asperities 

is at least 20 microns^-2, and wherein the surface roughness average is at least 0.04 

microns. 

[Claim 6] 	The capillary bonding tool of claim 1 wherein the capillary bonding tool 

defines a hole extending along the length of the capillary bonding tool wherein the hole 

is configured to receive a length of wire, the hole terminating at an inner chamfer of the 

tip portion, the tip portion defining the face portion at a terminal end of the tip portion 

adjacent the inner chamfer. 
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[Claim 7] 	The capillary bonding tool of claim 6 wherein the grain structure of 

both the inner chamfer and the face portion is exposed. 

[Claim 8] 	The capillary bonding tool of claim 6 wherein the grain structure of the 

face portion is exposed, and wherein the grain structure of the surface of the inner 

chamfer is not exposed. 

[Claim 9] 	The capillary bonding tool of claim 8 wherein the surface of the inner 

chamfer is polished. 

[Claim 10] 	The capillary bonding tool of claim 6, wherein the surface of (1) the 

inner chamfer and (2) the face portion defines the plurality of asperities wherein the 

density of the asperities is at least 15 microns -̂2, and wherein the surface roughness 

average at (1) the inner chamfer and (2) the face portion is at least 0.03 microns. 

[Claim 11] 	The capillary bonding tool of claim 6 or 10 wherein the density of 

asperities is at least 20 microns^-2. 

[Claim 12] 	The capillary bonding tool of claim 6 or 10 wherein the density of 

asperities is at least 20 microns^-2, and wherein the surface roughness average is at 

least 0.04 microns. 

[Claim 13] 	The capillary bonding tool of claim 6 wherein the surface of the inner 

chamfer is polished. 

[Claim 14] 	The capillary bonding tool of claim 1 wherein the capillary bonding tool 

is formed as a unitary piece of the material, and wherein a surface of the entire exterior 

of the capillary bonding tool defines the plurality of asperities wherein a density of the 

asperities is at least 15 microns^-2, and wherein a surface roughness average at the 

surface of the entire exterior of the bonding tool is at least 0.03 microns. 


