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ABSTRACT

Wirebonding process is one of the most challenging assembly manufacturing process in
semiconductor packaging industry. This paper discussed the wirebonding challenge and the
solution to resolve the wire to die shorting on reverse stitch on ball (RSOB) and prevent irregular
looping height for the substrate land grid array (LGA) device. Comprehensive parameter
optimization was done particularly on the wirebond looping to ensure that no wire depression and
no capillary hitting would occur wirebonding setup. Ultimately, the optimized wirebonding
parameter prevented the occurrence of looping issues during the lot process. For future works, the
configuration and technique could be applied on packages with similar situation.

Keywords: Die reference; looping profile; pattern recognition; wirebonding process.

1. INTRODUCTION industry due to its high-density input/output (I/O)

capability. With continous technology trends and
Substrate land grid array (LGA) package is breakthroughs, challenges in assembly
commonly used in semiconductor packaging manufacturing are expected [1-4]. On top of the
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technology innovation, it has been a common
challenge on LGA devices the criticality of
wirebonding process [5-7]. Wirebonding is
defined as the process making electrical
interconnection between the semiconductor die
and the I/O leads using bonding wires.

For the device in focus, two different programs in
one die for wirebonding is required with the first
wire group having 0.6 mil wire size and same as
the second wire group. During wirebonding
process, shorting wire to its die occur as shown
in Fig. 1.

2. METHODS, RESULTS & DISCUSSION

Important to note that it is crucial in wirebonding
to eliminate or minimize “pigtail” on ball formation

and have large bump on top surface. Fig. 2
shares a graphical analysis using a statistical
tool. By using the tool, we have successfully
defined a suitable bump parameter as seen in
Fig. 3.

Staggered bond placement was evaluated to
provide cap to wire clearance, 1st 2 wires offset
+y; affected wire as is; 4th wire offset —y > single
wire grouping > cap offset parameter not bond

placement. Fig. 4 shows the comparison
of the staggered bond placement
evaluation.

The last kink (0.5 to 2 mils) was also evaluated to
provide more clearance between wire and die.
Fig. 5 shows the optimized last kink length to 0.5
mil.

wire to die short

Fig. 1. One random wire on this group has wire to die shorting defect
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Fig. 2. Better parameters for bump ball to have larger size result
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Fig. 4. Before and after of ball placement correction
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Fig. 5. Optimized last kink length to have more gap clearance on wire and die
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Fig. 6. Wire sequence was modified going from right to left on the affected group
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Resequencing of reverse stitch on ball (RSOB)
wires from was done as depicted in Fig. 6. The
new sequence would prevent the capillary to hit
wire shoulder on its loop.

Worthy to note that adjusting loop parameter and
bond placement are critical, such that after
adjusting the parameter, visual inspection
was done on the unit. This was done to check
the actual wirebonding result for possible wire
to wire issue and found none. Loop height
measurement also passed the
requirement.

3. CONCLUSION AND RECOMMENDA-
TIONS

With the wirebond process optimization through
the adjustment in the looping parameter, bond
placement and bonding sequencing can resolve
shorting wires on substrate LGA device having
two wire groups on a single line. With this, a
flawless wirebonding operation was the result.
For future works, the enhanced wirebonding
solution could be applied on semiconductor
devices with similar configuration. Also, works
and learnings discussed in [8-12] are helpful to
further improve the assembly processes focused
on the wirebonding process.
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