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ABSTRACT

New devices and technologies in the semiconductor industry are getting more challenging to
process because of inherent issues especially on quad-flat no-leads (QFN) packaging assembly.
This paper is focused on the improvement done for QFN leadframe device to address the major
machine assist during the lot processing at wirebond process. lllumination and visual of the
leadframe and the sand blasting process plate on the machine are difficult to separately distinguish
due to similar color shade of the materials, thus frequent machine assists ensued. To reduce the
frequent machine assist occurrence, an improvement is done through enhancing the process plate
by using a black chrome to totally separate the illumination of leadframe and the process plate.
Ultimately, the machine assist during wirebonding process is improved (the longer the better) from
16 minutes to 6 hours continuous and uninterrupted running.
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1. INTRODUCTION

Semiconductor QFN device is one of the mainstay integrated circuit (IC) packages in semiconductor
assembly manufacturing industry. The fast-paced growth on this package provides the need for every

industry to come up with more innovative packaging solutions to stay competitive in the market.
However, issues were encountered in wirebonding process and these are unavoidable. This paper is
focused on the machine error with major assist resulting to long downtime. Actual photo shown in Fig.
1 pinpoints the actual sand blasting process plate and actual machine error. This paper presents an
improvement to process this type of technology in wirebond process by using a black chrome process
plate. The black chrome process will separate the illumination of the leadframe and process with black
and white pattern recognition (PR) on the said device.

~ Sand blasting process plate

iy

= o ] o I ¢

Fig. 2. Assembly process flow

A process macro map for the QFN device in
focus starting from pre-assembly or wafer
preparation to singulation process is shown in
Fig. 2. Highlighted is the process where the issue
was encountered. Worthy to note that assembly
process flow varies depending on the product
and the technology. Also, with the continuing
technology development and state-of-the-art
platforms, challenges in semiconductor industry
are inevitable especially on wirebonding process
[1-5].

Major machine assist downtime is the main
occurrence during lot process of the QFN device.
This is caused by a sand blasting process plate
because of the pattern recognition of the
leadframe versus the process plate. Pattern
recognition system is a typical capability of
machines for proper detection, inspection, and
processing [6-11]. The illumination of the
leadframe and the process plate were commonly
the same and the machine cannot recognize the
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leadframe itself resulting to frequent machine
error with 16 minutes continuously running. With
this problem, an improvement is done by
enhancing the process plate finish to black
chrome to totally separate the pattern recognition
of the leadframe and the process plate with black
and white illumination.

2. METHODS AND RESULTS

With the improved and enhanced process
solution, in wirebond process is extremely
resolved the machine assists downtime by using
a black chrome process plate as shown in Fig. 3.
With leadframe on top and a good pattern
recognition between leadframe and black chrome
process plate. With this improvement, no major
long machine downtime occurrence after
implementing this improvement. One of the
advantages of the solution is the unit per hour
(UPH) is increased because the machine is
continuously running about 6 hours with no error
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Fig. 3. A) Black chrome process plate; B) Actual leadframe with good pattern recognition

encountered using black chrome process plate.
Another advantage of this improvement was the
operator can assist another machine to speed up
delivery from another device to sustain the
assembly commitment to our customers.

3. CONCLUSION

The paper discussed a process solution and
improvement in addressing the frequent machine
error with long machine downtime at wirebond
assembly process. For full automation, ideally
there should be no manual/lhuman intervention
during operation. This is also to
maintain/increase the UPH output of the
machine. The sand blasting process plate is one
of the common and readily available plates
during the qualification of the device. However, it
was found out that the process plate and the
leadframe material has the same color shade
hence it is difficult for the machine identify which
is which. This causes the machine error during
the operation. Now, by using a black chrome
process plate especially for QFN device, the
machine assist occurrence was successfully
mitigated by correctly identifying the leadframe
part, with 6 hours uninterrupted machine running
unlike using the sand blasting process plate with
only 16 minutes of continuous operation. The
improved solution is considered a key milestone
which could be used for future reference in
wirebonding process for QFN device.
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