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What is Claimed:

1. A method of determining a bonding status between a wire and at

least one bonding location of a workpiece, the method comprising the steps of:

(a) bonding a portion of a wire to a bonding location of a workpiece using
a bonding tool of a wire bonding machine;

(b) determining a motion profile of the bonding tool for determining if the
portion of the wire is bonded to the bonding location, the motion profile being
configured to result in the wire being broken during the motion profile if the portion of
the wire is not bonded to the bonding location; and

(c) moving the bonding tool along the motion profile to determine if the

portion of the wire is bonded to the bonding location.

2. The method of claim 1 wherein the workpiece is a memory based

semiconductor device.

3. The method of claim 2 wherein the wire is configured to be at
least one of a power lead or a ground lead of the memory based semiconductor device.

4. The method of claim 1 wherein step (c) includes determining if
the wire is broken during the motion profile to determine if the portion is bonded to the

bonding location.

5. The method of claim 4 wherein the determination of whether the
wire is broken is made using a detection system of the wire bonding machineg, the
detection system detecting whether a conductive path is established between (a) the
wire, and (b) a portion of the wire bonding machine.

6. The method of 5 wherein the conductive path includes at least one
of (a) a wire clamp for clamping the wire, (b) a wire spool for supplying the wire to the
bonding tool, (c) a diverter element for assisting in positioning of the wire between the
wire spool and the bonding tool, and (d) an air guide system for assisting in positioning
of the wire between the wire spool and the bonding tool.

7. The method of claim 6 wherein the detection system detects
whether the conductive path is established by detecting at least one of (a) a

predetermined current flow in the conductive path, (b) a predetermined change in
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capacitance between the conductive path and a ground connection of the wire bonding
machine, and (c) a predetermined phase shift of current flowing in the conductive path.

8. The method of claim 1 wherein a plurality of portions of the wire
are bonded to a corresponding plurality of bonding locations of the workpiece, and
wherein steps (b) and (c) are repeated for each of the plurality of portions of the wire
to determine if each of the plurality of portions of the wire are bonded to their

corresponding bonding location of the workpiece.

9. A method of determining a bonding status between a wire and at
least one bonding location of a workpiece, the method comprising the steps of:

(a) bonding a portion of a wire to a bonding location of a workpiece using

a bonding tool of a wire bonding machine;

(b) detecting, during step (a), at least two of (i) a deformation
characteristic related to bonding the portion of wire, (ii) a bond force characteristic
related to bonding the portion of wire, and (iii) a transducer characteristic of a
transducer of the wire bonding machine; and

(c) determining a bonding status of the portion of the wire bonded to the

bonding location in step (a) using information detected in step (b).

10. The method of claim 9 wherein the workpiece is a memory based

semiconductor device.

11. The method of claim 10 wherein the wire is configured to be at
least one of a power lead or a ground lead of the memory based semiconductor device.

12. The method of claim 9 wherein a plurality of portions of the wire
are bonded to a corresponding plurality of bonding locations of the workpiece, and
wherein steps (b) and (c) are repeated for each of the plurality of portions of the wire
to determine if each of the plurality of portions of the wire are bonded to their
corresponding bonding location of the workpiece.

13. The method of claim 9 wherein the information used in step (c) to
determine if the portion of the wire is bonded to the bonding location includes the

deformation characteristic and the bond force characteristic.
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14, The method of claim 9 wherein the information used in step (c) to
determine if the portion of the wire is bonded to the bonding location includes the
deformation characteristic and the transducer characteristic.

15. The method of claim 9 wherein the information used in step (c) to
determine if the portion of the wire is bonded to the bonding location includes the
transducer characteristic and the bond force characteristic.

16. The method of claim 9 wherein the information used in step (c) to
determine if the portion of the wire is bonded to the bonding location includes the
deformation characteristic, the bond force characteristic, and the transducer
characteristic.

17. The method of claim 9 wherein the deformation characteristic
relates to a vertical deformation of the portion of wire during step (b) as measured by a
z-axis position detector.

18. The method of claim 9 wherein the bond force characteristic
relates to a bond force measured by at least one of (i) a force sensor in a bond head of
the wire bonding machine, and (ii) a z-axis motor characteristic of a z-axis motor of the
wire bonding machine.

19. The method of claim 9 wherein the transducer characteristic
relates to at least one of (i) an impedance of the transducer, and (ii) an electrical
characteristic of the transducer.

20. The method of claim 9 wherein the deformation characteristic
relates to single value obtained during step (b).

21. The method of claim 9 wherein the bond force characteristic

relates to single value obtained during step (b).

22. The method of claim 9 wherein the transducer characteristic
relates to single value obtained during step (b).

23. The method of claim 9 wherein the deformation characteristic
relates to a series of values obtained during step (b).

24. The method of claim 9 wherein the bond force characteristic
relates to a series of values obtained during step (b).
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25. The method of claim 9 wherein the transducer characteristic
relates to a series of values obtained during step (b).
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