
SYSTEMS AND METHODS FOR OPTIMIZING LOOPING PARAMETERS AND LOOPING
TRAJECTORIES IN THE FORMATION OF WIRE LOOPS CROSS-REFERENCE TO RELATED
APPLICATION [0001]This application claims the benefit of U.S. Provisional Application No.
61/179,421, filed May 19, 2009, the contents of which are incorporated herein by reference. FIELD OF
THE INVENTION [0002]The present invention relates to the formation of wire loops, and more
particularly, to improved systems and methods of optimizing the looping parameters and/or the looping
trajectory used during the formation of wire loops. BACKGROUND OF THE INVENTION [0003]In the
processing and packaging of semiconductor devices, wire bonding continues to be the primary method
of providing electrical interconnection between two locations within a package (e.g., between a die pad
of a semiconductor die and a lead of a leadframe). More specifically, using a wire bonder (also known
as a wire bonding machine), wire loops are formed between respective locations to be electrically
interconnected. 



[0004]An exemplary conventional wire bonding sequence includes: (1) forming a free air ball on an
end of a wire extending from a bonding tool; (2) forming a first bond on a die pad of a semiconductor
die using the free air ball; (3) extending a length of wire in a desired shape between the die pad and a
lead of a leadframe; (4) stitch bonding the wire to the lead of the leadframe; and (5) severing the wire.
In forming the bonds between (a) the ends of the wire loop and (b) the bond site (e.g., a die pad, a
lead, etc.), varying types of bonding energy may be used including, for example, ultrasonic energy,
thermosonic energy, thermocompressive energy, amongst others. [0005]In conventional wire bonding
systems, certain looping parameters are input into the wire bonding machine by an operator (e.g.,
through a user interface screen or the like), whereby a trajectory of the bonding tool is defined based
on these looping parameters. Exemplary looping parameters include the neck height portion after first
bond, kink positions to form kinks in the wire, the top of loop position,  - 2 - amongst others. The
trajectory is the path followed by the bonding tool when the length of wire is extended between the first
bond and the second bond position. [0006]The process of manually inputting the looping parameters
into the machine invariably involves a level of guesswork. After a wire loop is formed, the wire loop
may be taken offline and examined. For example, manual measurements may be taken of the wire
loop to determine if the wire loop meets certain specifications. The operator can then manually alter
the parameters to change the resultant wire loop. This process is inherently time consuming and prone
to error. [0007]Thus, it would be desirable to provide improved systems and methods of optimizing the
trajectory of a wire loop. 



SUMMARY OF THE INVENTION [0008]According to a first aspect of the present invention, there is
provided a method of forming a wire loop in connection with a semiconductor package, the method
comprising the steps of: (1) providing package data related to the semiconductor package to a wire
bonding machine; (2) providing at least one looping control value related to a desired wire loop to the
wire bonding machine, the at least one looping control value including at least a loop height value
related to the desired wire loop; (3) deriving looping parameters, using an algorithm, for forming the
desired wire loop; (4) forming a first wire loop on the wire bonding machine using the looping
parameters derived in step (3); (5) measuring actual looping control values of the first wire loop formed
in step (4) corresponding to the at least one looping control value; and (6) comparing the actual
looping control values measured in step (5) to the at least one looping control value provided in step
(2). [0009]According to a second aspect of the present invention, there is provided a method of
determining looping parameters for forming a wire loop in connection with a semiconductor package,
the method comprising the steps of: (1) providing package data related to the semiconductor package
to a wire bonding machine; and (2) determining initial looping parameters for forming a wire loop from
loop model data stored in memory, the initial looping parameters being derived at least partially based
upon the package data provided in step (1).  - 3 - system/machine), or as computer program
instructions on a computer readable carrier (e.g., a computer readable carrier used in connection with
a wire bonding machine). BRIEF DESCRIPTION OF THE DRAWINGS [0011]The invention is best
understood from the following detailed description when read in connection with the accompanying
drawing. It is emphasized that, according to common practice, the various features of the drawing are
not to scale. On the contrary, the dimensions of the various features are arbitrarily expanded or
reduced for clarity. Included in the drawing are the following figures: 



FIG. 1 is a block diagram view of a wire loop useful for explaining certain exemplary embodiments of
the present invention;               FIG. 2 is flow diagram illustrating a method of forming a wire loop, and
a method of deriving a looping trajectory of the wire loop, in accordance with an exemplary
embodiment of the present invention;               FIG. 3 is a wire looping trajectory useful in explaining
certain exemplary embodiments of the present invention;               FIG. 4A is an illustration of a first
iteration of a wire loop formed in accordance with an exemplary embodiment of the present invention;
FIG. 4B is an illustration of another iteration of the wire loop shown in FIG. 4A with certain looping
parameters varied in accordance with an exemplary embodiment of the present invention;
FIGS. 5A-5B are block diagrams of a wire loop useful for explaining a graphical interface provided in
accordance with an exemplary embodiment of the present invention; and               FIG. 6 is a flow
diagram illustrating a method of deriving initial looping parameters for a wire loop using loop model
data, and a closed loop process to optimize the looping parameters for a desired wire loop. DETAILED
DESCRIPTION OF THE INVENTION [0012]According to certain exemplary embodiments of the
present invention, methods of forming wire loops, where the wire bonding system or machine
optimizes the looping parameters (and thus, the looping trajectory) used to form the wire loops,  



- 4 - are provided. Certain information is provided to the wire bonding machine including, for example,
package data and looping control values. Using this information, and an algorithm(s) of the wire
bonding machine, looping parameters for forming a wire loop are derived. A wire loop is then formed
using these looping parameters. The looping control values of the formed wire loop are then measured
(either online or offline) in order to determine if the actual looping control values of the wire loop are
within acceptable tolerances/ranges. If the actual looping control values are not within an acceptable
tolerance/range, the system varies the looping parameters (e.g., automatically using a closed loop
system) and then forms another wire loop using the varied looping parameters. Such an iterative
process may then be continued until the actual looping control values of the formed wire loop are
within acceptable tolerances/ranges. Thus, desirable looping parameters (and a desirable looping
trajectory) are provided. [0013]As used herein, the term algorithm is intended to be broadly construed
to refer to any type of algorithm, program, process (or combination of multiple algorithms, programs
and processes) whereby a wire bonding system (or machine) receives certain information and derives
looping parameters therefrom. The algorithm may also be used to vary the looping parameters if the
measured looping control values are not within an acceptable tolerance/range. For example, the
algorithm may include an expert system(s), a fuzzy logic control system(s), or any of a number of
methodologies of receiving the provided information (e.g., package data, looping control values,
measured looping control values, etc.) and deriving the desired output (e.g., looping parameters,
varied looping parameters, etc.). In performing these functions, it is understood that the algorithm may
work with other portions of a wire bonding machine including machine intelligence, vision, data
storage, etc. [0014]FIG. 1 illustrates exemplary wire loop 104 providing electrical interconnection
between a first bonding location on semiconductor die 100 and a second bonding location of substrate
102. More specifically, wire loop 104 includes: first bond 104a bonded to a first bonding location (e.g.,
a die pad of semiconductor die 100); and second bond 104d bonded to a second bonding location
(e.g., a lead of leadframe/substrate 102). Wire loop 104 also includes a continuous length of wire
between first bond 104a and second bond 104d. This length of wire has been shaped (e.g., using a
wire bonding tool, not shown) to define kink/bend 104b and kink/bend 104c.  - 5 - [0015]In the
packaging of semiconductor devices having wire loops, it is desirable that the wire loops meet certain
criteria hereinafter referred to as looping control values! Such looping control values may be selected
based on a given semiconductor package design, the wire type to be used in the wire loops, and many
other factors. For example, it may be desirable to establish the loop height of a wire loop as a looping
control value, where the loop height is controlled to have a certain upper limit (i.e., a maximum
acceptable value). It is understood that the loop height measurement may be measured with respect to
a first bonding location (e.g., part of die 100 as shown in FIG. 1), a second bonding location (e.g., part
of leadframe 102 as shown in FIG. 1), or another location of the semiconductor package or bonding
machine. Further, loop height may refer to the highest wire loop height in a given package (e.g., in a
stacked die package with wire loops positioned above one another). In connection with the present
invention, a single looping control value may be selected (e.g., loop height). Alternatively, numerous
looping control values may be selected for a given wire loop. 



[0016]FIG. 1 illustrates three exemplary looping control values, that is: (1) loop height; (2) die edge
clearance; and (3) second bond clearance. Thus, in this example, these three wire loop characteristics
have been selected as "looping control values." Thus, in the optimization of the wire looping
parameters (and trajectory) the algorithm will utilize the pre-defined ranges (e.g., acceptable maximum
values, acceptable minimum values, acceptable ranges, etc.) for each of these looping control values.
It should be noted that while FIG. 1 shows these three exemplary looping control values as having one
or two dimensional values, they may have values in one, two, or three dimensions, as desired. For
example, while the loop height is shown having a z-axis dimension (i.e., an up and down vertical
direction). it is understood that the loop height may have x-axis and/or y-axis components (or
components in other, non-Cartesian coordinate systems, if desired). [0017]FIG. 2 is a flow diagram
illustrating a method of forming a wire loop, and a corresponding method of optimizing the looping
parameters used to form the wire loop. More specifically, the method also involves a method of
deriving a looping trajectory of the wire loop by determining looping parameters that will satisfy the
established looping control values (i.e., will satisfy the pre-defined acceptable tolerance/range for each
looping control value selected). At Step 200, package data is provided to a wire bonding machine.
Such package data is data related to the semiconductor package being formed. Such package data
may be provided to the wire bonding machine using computer data about the package (e.g., CAD data
related to the  - 6 - semiconductor package). In another example, the package data may be provided
using an online (e.g., on bonder) teaching reference system of the wire bonding machine. Specific
pieces of package data will, of course, vary from application to application; however, examples of the
type of data that may be provided to the wire bonding machine as package data includes
semiconductor die height, die pad locations of a semiconductor die, lead locations of a leadframe,
relative distances between first bonding locations and second bonding locations, wire diameter, and
wire type. [0018]At Step 202, looping control value(s) are provided to the wire bonding machine (e.g.,
by an operator, by an algorithm, by derivation through the use of package data, etc.). For example, in
a given application, it may be desirable to form a wire loop having a loop height less than a
predetermined maximum loop height. Of course, looping control values other than loop height may be
selected in addition to (or instead of) loop height. Exemplary looping control values (other than loop
height) may include a span length of a portion of the desired wire loop, a pull strength of the desired
wire loop, XYZ locations of a kink or bend in the desired wire loop, a hump characteristic of the desired
wire loop, a wire sway value of the desired wire loop, a wire length in the desired wire loop, a wire
length in at least a portion of the desired wire loop, a die edge clearance value of the desired wire
loop, a second bond clearance value of the desired wire loop, and a shape of at least a portion of the
desired wire loop. Further, loop height ranges/tolerances for multiple wire loops to be arranged above
one another in a package (e.g., stacked wire loops) may also be provided as a looping control value.
Of course, different or additional looping control values may be selected. As will be appreciated by
those skilled in the aft, the looping control value(s) provided in Step (202) may be provided as, for
example, at least one of (a) an upper limit of the looping control value, (b) a lower limit of the looping
control value, and (c) an acceptable range of the looping control value, etc. [0019]At Step 204, looping
parameters are derived for forming the desired wire 



loop. That is, using the provided package data (from Step 200) and looping control values (from Step
202), the algorithm(s) derives exemplary looping parameters. In conventional wire bonding operations,
looping parameters are manually input by a user. In accordance with certain exemplary embodiments
of the present invention, the looping parameters (and therefore, a looping trajectory) are defined using
an algorithm(s) of the wire bonding machine. Exemplary looping parameters derived during Step 204
include: (a) a tool trajectory for forming the wire loop including the end point locations for each
segment of the motion, and the trajectory between the end points; (b) bonding energy parameters to
be applied by an ultrasonic transducer of the  - 7 - wire bonding machine; (c) bonding force parameters
to be applied by the wire bonding machine; (d) timing parameters related to at least one of the bonding
energy and bonding force; (e) bonding tool speed during at least a portion of a wire bonding cycle to
form the desired wire loop; and (f) a wire clamp position during at least a portion of a wire bonding
cycle to form the desired wire loop. [0020]In connection with the derivation of the looping parameters
at Step 204, the algorithm may utilize loop model data stored in the wire bonding machine to more
closely approximate the looping parameters related to the desired wire loop. For example, through
experimentation and testing, desirable looping parameters for various types of wire loops, using
various wire types, may be derived and stored in the memory of the wire bonding machine (e.g.,
through look-up tables or the like) or accessible to the wire bonding machine (through computer
networking or the like). After receiving the input data from Steps 200 and 202, the algorithm may also
use this loop model data in connection with the derivation of the looping parameters. That is, without
the use of the loop model data the iterative process of the present invention may take longer to
determine the desirable looping parameters. By using the loop model data, the iterative process may
be simplified and take less time. [0021]At Step 206 a wire loop is formed using the derived looping
parameters. At Step 208, the actual looping control value(s) of the wire loop formed in Step 206 are
measured. For example, in FIG. 1, three looping control values were established for wire loop 104.
That is, loop height, die edge clearance, and second bond clearance. Thus, at Step 202 desirable
looping control values (acceptable ranges, tolerances, etc.) for each of loop height, die edge
clearance, and second bond clearance were provided to the wire bonding machine. Now, at Step 208,
the actual wire loop formed at Step 206 is measured to determine the values of these actual looping
control values. At Step 210 a determination is made as to whether the actual measured looping control
values are within an acceptable range, specification and/or tolerance. If the answer is "Yes" then the
looping parameters are acceptable and the looping trajectory is complete at Step 216. If the answer is
"No" then the looping parameters are varied (i.e., at least one of the looping parameters is varied, for
example, by a predetermined increment) using an algorithm at Step 212. At Step 214 another wire
loop is formed using the varied looping parameters, and then the process returns to step 208. This
process is repeated until the actual measured looping control value(s) are within an acceptable range,
specification and/or tolerance as defined at Step 202.  8 [0022]FIG. 3 illustrates an example looping
trajectory for forming a wire loop. 



This example trajectory plots motion along the XY axes in mils (along the X axis of the graph) versus Z
axis motion in mils (along the Y axis of the graph). As will be appreciated by one skilled in the art, the
looping parameters derived according to the present invention correspond to a looping trajectory used
to form a wire loop, such as the looping trajectory illustrated in FIG. 3. [0023]FIGS. 4A-4B illustrate an
example of an iterative process according to the present invention. Let us assume that the only looping
control value provided at Step 202 is loop height, and that the acceptable tolerance for the loop height
looping control value is that the loop height must be no greater than 7.5 mils. At Step 206 a first wire
loop is formed, and this wire loop is shown in FIG. 4A. The wire loop illustrated in FIG. 4A has a loop
height of approximately 8 mils (as measured at Step 208), and therefore, at Step 210 the answer
would be "No" because 8 mils exceeds the threshold for loop height of 7.5 mils. Thus, the algorithm is
used to vary the looping parameters at Step 212, and a new wire loop is formed at Step 214. This new
wire loop is shown in FIG. 46 with a loop height of approximately 7.1 mils. Thus, the actual measured
looping control value (i.e., a loop height of 7.1 mils) meets the threshold for the looping control value
(i.e., a maximum loop height of 7.5 mils) and thus the looping parameters (and trajectory) are
acceptable. [0024]The looping control values may be input manually, for example, into a GUI
(graphical user interlace) or a spreadhseetichart or the like. However, the present invention is not
limited thereto. For example, at least one looping control value (e.g., the value provided in Step 202 of
FIG. 2) may be provided via a graphical interface. An exemplary graphical interface may include a
diagram of a model wire loop (e.g., a two-dimensional model, a three dimensional model, etc.),
whereby a user can provide at least one looping control value by varying characteristics of the diagram
of the model wire loop. Referring specifically to FIG. 5A, a graphical interface diagram of wire loop 504
is provided, where wire loop 504 provides electrical interconnection between die 500 and leadframe
502. This exemplary graphical interface includes 5 variables labelled "a", "b", "c", "d", and "e." Variable
"a" relates to loop height, variable "b" relates to the top of loop location, variable "c" relates to the die
edge clearance, variable "d" relates to the last kink location, and variable "e" relates to the second
bond clearance, Of course, additional or different variables could be provided in a graphical interface
for providing the looping control values. A user of the graphical interface may access one or more of
these variables (e.g., by pointing and clicking a mouse or the like to the relevant portion of the
graphical wire loop, by using a touch screen illustrating  -9 the graphical wire loop, etc.). Further, the
interface may be provided such that the user can stretch (e.g., increase or decrease) the given
variable of the graphical model wire loop to provide a looping control value as in Step 202. Referring
specifically to FIG. 5B, a user has dragged variable "a" (e.g., using a mouse or the like) to extend the
maximum loop height allowed for the wire loop. Thus, it can be seen that variable "a" in FIG. 5B is
longer than the corresponding variable "a" in FIG. 5A, thus making clear that the maximum allowable
loop height for the wire loop has been increased (i.e., by changing the loop height in the graphical
interface the user has provided a new looping control value for loop height). [0025]Of course, the
present invention may be used to improve and/or optimize looping parameters (and the resultant
trajectory) by controlling any of a number of looping control values. One such value may be damage
done to a portion of a wire loop. More specifically, a looping parameter may be provided in connection
with loop quality at a given portion of a wire loop. An example of such a looping control value would be
the pull strength of a first bond of a wire loop, or the pull strength related to the neck region of a wire
loop (i.e., the neck region being a portion of a wire loop after first bond where the wire loop tends to be
relatively weak or damaged due to looping motions). That is, a looping control value may be provided
in Step 202 of FIG. 2 which relates to a given pull strength of a first bond or of a neck region of a wire
loop (e.g., a looping control value of a predetermined number of grams may be established). Then,
after the wire loop is formed (or even after a first bond and looping motions are performed) the pull
strength of the first bond or neck region may be determined using a pull test or the like. Such pull tests
may be performed on the wire bonding machine (e.g., using a puller tool, using a close clamp pull test,
amongst other techniques) or offline. For example, after performing a first bond and then performing
looping motions (but before forming a second bond) a wire clamp may be closed and a pull force
incrementally increased until the wire tears at the neck region of the wire loop. If the actual pull
strength value of the neck region does not meet the threshold during the determination at Step 210 of
FIG. 2, then the algorithm may be used to alter looping parameters at Step 212 (e.g., looping motions,
bond force, ultrasonic energy, time of application of ultrasonic energy or bond force, etc.) to improve
the pull strength of the neck region. That is, it is appreciated that the motions associated with formation
of a wire loop after formation of a first bond (e.g., reverse motions away from the second bond
location) may weaken or damage the neck region of the wire loop. By varying certain looping
parameters such motions may be varied, thereby reducing the potential damage to the neck region. 



- 10 - [0026]As provided above, loop model data may be used in connection with the derivation of
looping parameters. Such loop model data refers to data stored in memory (e.g., memory of a wire
bonding machine, or memory accessible by a wire bonding machine) that includes looping parameters
for wire loops. For example, after certain wire loops are successfully formed, the
parameters/trajectories used to form such previously formed wire loops are stored in memory as loop
model data. Later, when it is desired to form a wire loop having certain characteristics similar to the
previously formed wire loop, the looping parameters used to form the previously formed wire loop may
be retrieved for use as initial looping parameters. [0027]FIG. 6 is a flow diagram illustrating a method
of deriving initial looping parameters using loop model data, and then using a closed loop process to
optimize the looping parameters for a desired wire loop. At Step 600, package data (such as the
package data described above with respect to FIG. 2) is provided to a wire bonding machine. Such
package data may be provided using CAD data, a database (or other data structure to be populated),
a graphical user interface prompting an operator to enter the package data, a teaching process,
amongst other techniques. At Step 602, a determination Is made (e.g., using an algorithm or the like) if
initial looping parameters can be derived from the loop model data stored in memory using the
package data provided at Step 600. If the answer is yes, initial looping parameters are derived at Step
604 (such as the looping parameters described above with respect to FIG. 2). That is, the package
data provided at Step 600 provides information about the desired wire loop that may be compared to
loop model data stored in memory. The loop model data includes information from previously formed
wire loops such that the initial looping parameters for the present wire loop may be derived from
looping parameters for a previously formed wire loop, where such looping parameters are stored in the
loop model data. [0028]If the answer is no at Step 602, then additional information is provided to the
wire bonding system in order to derive the initial looping parameters. One example of a method of
providing such additional information is that at Step 603a, looping control values (such as the looping
control values described above with respect to FIG.2) related to the desired wire loop are provided.
Another example of a method of providing such additional information is that at Step 603b a user (e.g.,
an operator of the wire bonding machine) is prompted to enter such additional information, for
example, using a GUI or the like. Such additional information may include looping control values,
additional package data information, or other information to allow the algorithm to derive initial looping
parameters for the desired wire loop at Step 604.  After the additional information is provided to the
wire bonding machine (e.g., through Step 603a, Step 603b, and/or other techniques), the initial looping
parameters are derived at Step 604 using the package data from Step 600 and the additional data
provided. 



[0029]At Step 606 a first wire loop is formed using the derived initial looping parameters. At Step 608,
the looping control value(s) of the wire loop formed in Step 606 are measured. At Step 610 a
determination is made as to whether the measured looping control values are within an acceptable
range, specification and/or tolerance. If the answer is "Yes" then the looping parameters are
acceptable and the looping trajectory is complete at Step 616. If the answer is "No" then the looping
parameters are varied (i.e., at least one of the looping parameters is varied, for example, by a
predetermined increment) using an algorithm at Step 612. At Step 614 another wire loop is formed
using the varied looping parameters, and then the process returns to Step 608. This process is
repeated until the measured looping control value(s) are within an acceptable range, specification
and/or tolerance. [0030]While the present invention has been described with respect to certain
categories of package data, looping control values, and looping parameters, it is not limited thereto.
Different or additional categories, values, and parameters are contemplated within the scope of the
present invention. [0031]Although the invention is illustrated and described herein with reference to
specific embodiments, the invention is not intended to be limited to the details shown. Rather, various
modifications may be made in the details within the scope and range of equivalents of the claims and
without departing from the invention.  WO 2010/135220PCT/US2010/035067 12 AMENDED CLAIMS
received by the International Bureau on 11 FEB 2011 (11.02.2011) 



What is Claimed: 1.A method of forming a wire loop in connection with a semiconductor package, the
method comprising the steps of:                (1) providing package data related to the semiconductor
package to a wire bonding machine;                (2) providing at least one looping control value related to
a desired wire loop to the wire bonding machine, the at least one looping control value including at
least a loop height value related to the desired wire loop;                (3) deriving looping parameters,
using an algorithm, for forming the desired wire loop;                (4) forming a first wire loop on the wire
bonding machine using the looping parameters derived in step (3);                (5) measuring actual
looping control values of the first wire loop formed in step (4) corresponding to the at least one looping
control value; and                (6) comparing the actual looping control values measured in step (5) to the
at least one looping control value provided in step (2). 2.The method of claim 1 wherein the package
data provided in step (1) includes at least one of (a) CAD data related to the semiconductor package
and (b) package data derived using an online teaching reference system of the wire bonding machine. 



3.The method of claim 1 wherein the package data provided in step (1) includes at least one of
semiconductor die height, die pad locations of a semiconductor die, lead locations of a leadframe,
relative distances between first bonding locations and second bonding locations, a wire diameter, and
a wire type. 4.The method of claim 1 wherein the at least one looping control value provided in step (2)
includes at least one of (a) a span length of a portion of the desired wire loop, (b) a pull strength of the
desired wire loop, (c) XYZ locations of a kink or bend in the desired wire loop, (d) a hump
characteristic of the desired wire loop, (e) a wire sway value of the desired wire loop, (f) a wire length
in the desired wire loop, (g) a wire length in at least a portion of the desired wire loop, (h) a die edge
WO 2010/135220PCT/US2010/035067 13 clearance value of the desired wire loop, (i) a second bond
clearance value of the desired wire loop, (j) a shape of at least a portion of the desired wire loop, and
(k) loop height ranges for multiple wire loops to be arranged above one another in the semiconductor
package.               5. The method of claim 1 wherein the at least one looping control value provided in
step (2) includes at least one of (a) a lower limit for a pull strength value of the desired wire loop, and
(b) an acceptable range for a pull strength value of the desired wire loop.               6. The method of
claim 1 wherein the at least one looping control value provided in step (2) includes at least one of (a) a
lower limit for a wire sway value of the desired wire loop, and (b) an acceptable range for a wire sway
value of the desired wire loop. 



7. The method of claim 1 wherein each of the at least one looping control value provided in step (2) is
provided as at least one of (a) an upper limit of the looping control value, (b) a lower limit of the looping
control value, and (c) an acceptable range of the looping control value.               8. The method of
claim 1 wherein the at least one looping control value provided in step (2) is provided via a graphical
interface.               9. The method of claim 8 wherein the graphical interface includes a diagram of a
model wire loop, whereby a user provides the at least one looping control value by varying
characteristics of the diagram of the model wire loop.               10. The method of claim 1 wherein the
looping parameters derived in step (3) include at least one of (a) a tool trajectory for forming the wire
loop, (b) bonding energy parameters to be applied by a transducer of the wire bonding machine, (c)
bonding force parameters to be applied by the wire bonding machine, (d) timing parameters related to
at least one of bonding energy and bonding force, (e) bonding tool speed during at least a portion of a
wire bonding cycle to form the desired wire loop, and (f) a wire clamp position during at least a portion
of a wire bonding cycle to form the desired wire loop.               11. The method of claim 1 wherein the
deriving of the looping parameters in step (3) includes deriving a trajectory to be followed by a bonding
tool in the formation of the desired wire loop.  WO 2010435220PCT/852010/035067 14                 12.
The method of claim 1 wherein the deriving of the looping parameters in step (3) includes using loop
model data stored in the wire bonding machine in connection with the algorithm to more closely
approximate the looping parameters related to the desired wire loop.                 13. The method of
claim 12 wherein the loop model data includes data stored in a look-up table of the wire bonding
machine.                 14. The method of claim 1 wherein the deriving of the looping parameters in step
(3) includes selecting a wire loop type to form the desired wire loop. 



15. The method of claim 1 wherein step (6) includes comparing the actual looping control values
measured in step (6) to the at least one looping control value provided in step (2) to determine If the
actual looping control values are within an accepted tolerance level corresponding to the at least one
looping control value provided in step (2).                 16. The method of claim 15 further comprising the
steps of: (7) varying the looping parameters using an algorithm; and (8) forming another wire loop
using the varied looping parameters.                 17. The method of claim 16 wherein steps (5)-(8) are
repeated for successive wire loops until the actual looping control values measured in step (6) are
within an accepted tolerance level corresponding to the at least one looping control value provided in
step (2).                 18. A method of determining looping parameters for forming a wire loop in
connection with a semiconductor package, the method comprising the steps of:                 (1) providing
package data related to the semiconductor package to a wire bonding machine; and                 (2)
determining initial looping parameters for forming a wire loop from loop model data stored In memory,
the Initial looping parameters being derived at least partially based upon the package data provided in
step (1).  15                19. The method of claim 18 further comprising the step of (3) providing at least
one looping control value related to a desired wire loop to the wire bonding machine before step (2),
wherein the initial looping parameters are derived at step (2) at least partially based upon the package
data provided in step (1), and the at least one looping control value provided in step (3).                20.
The method of claim 18 further comprising the step of (3) providing at least one looping control value
related to a desired wire loop to the wire bonding machine before step (2), the at least one looping
control value including at least a loop height value related to the desired wire loop, wherein the initial
looping parameters are derived at step (2) at least partially based upon the package data provided in
step (1), and the at least one looping control value provided in step (3). 21,The method of claim 18
further comprising the step of (3) 



prompting an operator of a wire bonding machine for additional data regarding a desired wire loop
before step (2), and wherein the initial looping parameters are derived at step (2) at least partially
based upon the package data provided in step (1), and the additional data provided by the operator in
response to step (3). 


