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What is Claimed:

1. A bonding tool comprising a body portion terminating at a tip portion, the
tip po
exposed Yor at least & portion of the tip portion,

Xion heing formed from a materiai, wherein a grain structure of the material is
The bonding tool of claim 1 wherein the grain structure of a face portion

3. bonding too! of ¢claim 1 wherein the grain structure of an inner

engagement poition confiyured for engagement with a transducer of a wire bonding

machine, the grain structurésof the engagement portion being exposed.

5. The bonding toolgf claim 1 wherein the borkting 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.

6. The bonding tool of claim\L wherein a surface of the portion of the tip
portion with an exposed grain structure d&fines a pluraiity of asperities, wherein a
density of the asperities is at least 15 micrs’\‘z, and wherein a surface roughness
average at the portion of the tip portion definihg the pturality of asperities is at least

(.03 microns.

7. The bonding tool of claim & wherein the density of asperifies is at ieast

20 microns™~-2,

8. The bonding tool of claim & wherein the density of asperities is at least

20 microns”~-2, and wherein the surface roughness averageNs at least 0.64 microns.

9. The bonding tool of claim 1 wherein the bonding Yool defines a hole
extending along the lenagth of the bonding teol wherein the hole isconfigured to receive
a length of wire, the hole terminating at an inner chamfer of the tig oortion, the tip
portion defining a face portion at & terminal end of the tip portion adiagent the inner
chamfer, and wheretn the grain structure of at least one of (1) the innerchamfer and

{2) the face portion is exposed.

10.  The bonding tool of claim © wherein the grain structure of both ¥e inner
chamfer and the face portion is exposed.



11.  The bonding tool of claim & wherein the grain structure of the face

portion ¥ exposed, and wharein the grain structure of the surface of the inner chamfer
is not expRsed.

12.
poiished,

\The honding tool of claim 11 wherein the surface of the inner chamfer is

13, ynding tool comprising a2 body potrtion terminating at a tip portion

wherein a surface ofat least a portion of the tip portion 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 defining the plurality of asperities Is

at ieast 0.03 microns,

14.  The bonding togl of claim 13 wherein the density of asperities is at least
20 microns”™-2.

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

20 microns™-2, and wherein the surface roughness average is at least ¢.04 microns.

16.  The bonding tool of claim\ 13 wherein the bonding tool defines a hole

extending along the length of the bonding tool wherein the hoie is configured to receive
a length of wire, the hole terminating at ar\inner chamfer of the tip portion, the tip
portion defining a face portion at a terminat épd of the tip portion adjacent the inner
chamfar, and wherein a surface of at least One of {1) the inner chamfer and (2) the
face portion defines the piurality of asperities whirein a density of the asperities is at
least 15 microns~-2, and wherein & surface rough 255 average at the at least one of

(1) the inner chamfer and (2) the face portion is at i8ast 0.03 microns.

17. The bonding tool of claim 16 wherein the Yensity of asperities is at least
20 microns™-2.

18. The bonding toc! of ciaim 16 wherein the density of asperities is at least

20 microns”™-2, and wherein the surface roughness average is gt least 0.04 microns.

19.  The bonding tool of ciaim 16 wherein the surface of\both the inner

chamfer and the face portion defines the plurality of asperities,

20.  The bonding tool of claim 16 wherein the surface of the face portion
defines the piurality of asperities, and wherein the surface of the inner chamfer is

polished.

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

engagement portion configured for engagement with a transducer of a wire nonging
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machine, wherein a surface of the engagement porticn aiso defines the plurality of
asperities wherein a density of the asperities is at least 15 microns”~-2, and wherein a

surface roughress average at the surface of the engagement portion is at least 0.G3
microns.

22.  The Bonding tool of claim 13 wherein the bonding tool is formed as &
unitary piece of the material, and wherein a surface of the entire exterior of the
bonding tool defines thaplurality of asperities wherein a density of the asperities s at
teast 15 microns”™-2, andwherein a surface roughness average at the surface of the
entire exterior of the bonding 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 hody 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 Jayer 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 lsast 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 capiilary bonding tool of claim 1 wherein the capilfary 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,

IClaim 4] The capillary bonding iool of claim 1 wherein the density of asperities
is at least 20 microns®-2,

[Claim 5] The capillary bonding too!l of claim 1 wherein the density of asperities
is at least 20 microns®-2, and wherein the surface roughness average is ai least 0.04
microns.

[Claim 6] The capiliary bonding tool of claim 1 wherein the capillary bonding tool
defines a hole extending along the length of the capiliary 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 T] The capillary bonding tool of claim & 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 4.03 microns.

[Claim 11] The capillary bonding too! 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
feast 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 capitlary 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 fool is at least 0.03 microns.



