Precise and fast bonding systems with the aid of USB 2.0 camera mvBlueFOX (Vision: 4-B31)

Running like clockwork
"The more chips per wafer - thelower manufacturing costs" in the semiconductor industry this slogan is very popular and it leads
to smaller - however - more fragile chips. The handling of
chips in the post processing like the seperation, the mounting,
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the contracting and the encapsulation is a challenge - also for
the optical component, which means the industrial camera from
MATRIX VISION.
mvBlueFOX Info
The mvBlueFOX with a size of 38.8 x 38.8 x 58.5 mm (width
x height x length) is a compact industrial camera with USB
2.0 interface and 8 MB image memory. Area scan sensors
are available, CCD and CMOS sensors from VGA up to 5
megapixel resolution, gray scale or color. Furthermore, the
camera contains two digital I/Os and a lens holder for C-,
CS-, S-Mount lenses. For time critical I/O and acquisition
there is a Hardware Real-Time Controller (HRTC).
Additionally for developing a custom application, mvIMPACT
Base library is included in the scope of supply. Especially for
OEMs, the industrial camera mvBlueFOX is available as a
manageable and flexible camera module.
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Automatisches Bestückungssystem
fab1 von Amadyne
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Finally, USB 2.0 was the most cost-efficient
solution and the possible image rate using
VGA resolution was high enough to avoid
the image acquisition becoming a
bottleneck. The maximum cable length of 5
meters is sufficient for this system.
Concerns regarding the reliability of the
bus, which has its origins in the consumer
area, have proved to be without any reason.
In this respect, the USB interface takes on a
special position, given that the process I/O
should be carried out via its own
decentralized slave with USB interface.
These USB slaves were proved as reliable
and inexpensive in an other project and
were used in a slight modified way in the
new system.

Camera requirements
mvBlueFOX for measuring the bottom side

Finally, after a detailed market analysis it
came to the decision to evaluate MATRIX
VISION’s mvBlueFOX. The significant
reasons for this decision were the compact
and robust design, the availability of a good
documented Linux framework in C/C++, the
USB 2.0 interface, the availability of
different sensors in the same model range
as well as the favorable price-performance
ratio.
A sample for testing was purchased and
tested thoroughly. First, a framework had to
be created which connects Amadyne’s
image processing module (as *.so library)
with the image acquisition. Due to the good
documentation with the helpful samples and
the comprehensive application
programming interface mvIMPACT Acquire,
soon a live image of the camera could be
seen in the LabVIEW application window.
The handover of the frame buffer files, the
call of the image processing functions as
well as the communication with the higher
LabVIEW program completed the
independent image processing server.
The finished server module starts for each
detected camera its own process via fork()
so that multicore processors can also be
used optimally and several image
acquisition and processing functions can be
executed synchronously. A further positive
aspect was and is that MATRIX VISION
reacts very fast to ongoing changes in the
Linux Kernel. Thus, it is always possible to
use the latest Kernel.
By default, fab1 includes two cameras. The
first one is placed in the pick-and-place
head and is used for nearly all position
determinations. The second one is a fixed
camera which optionally measures the
bottom side of the components. A third
camera can also be mounted at the pickand-place head which is used for inspection
or process monitoring.

mvBlueFOX to determinate the positions

While the main camera has its own bus
connection which guarantees a maximum
reliability and bandwidth, the third camera
can be connected to a USB 2.0 hub on the
z-axis.

MATRIX VISION offers lockable
connectors.

Conclusion
The usage of USB as the bus system
proved to be unproblematic. Although there
are enormous cost benefits, there are no
recognizable disadvantages. As a primary
system component, the mvBlueFOX was
included without any difficulties. Due to the
well-thought-out software from MATRIX
VISION, the integration in existing projects
was possible with minimum effort.
The mvBlueFOX was equipped with a
modified version of the existing optics from
the analog camera. With this simple optics,
the results exceeded all expectations. Using
the default values, no image noise is
measurable; the images are rich in contrast
and show no artifacts.
In the course of the prototype stage, the
electrical and mechanical robustness was
tested. The camera endures substantial
longitudinal and lateral accelerations
without a problem and shows an extremely
high electromagnetic resistance.
Each problem with the reliability of the USB
communication could be attributed to the
plug-in connectors. However, in this case
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