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Marking/vision
systems inspect PCBs
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BOARD POSITIONING
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FIGURE 1. Barcode marking and placement are automatic in Conveyor
Technologies PCB conveyor system

Reprinted with revisions to format, from the Janoary 2006 edition of VISTION SYSTEMS DESIGN
Copyrnight 2006 by PennWell Corporatior



FICURE 2. By seamlessly integrating the flow of PCBs along the comveyor belt with
an inspection station that combines PCB stop placement and off the-thelf laver
marking, machine vision, and barcode reading. the 590,000 system can mark and

verily approsimately 10 PCBs per minute.

vergent beam sensor, also from Omrmon, in-

terfaced to the PLC thar sbows the motion
of the conveyor belt,” says Vann, "These

types of sensors are diffuse reflective sen-
sors with a narrow beam width. Position-

ing the emitter beam perpendicular o the
target and the receiver at an angle allows
the receiver to focus on a small arca of the
board. ignoring objecrs in the background.
This increases the semsor's accuracy.”
Onee the conveyor bele slows, the board

travels under a similar semor, which hales

the position of the board in the inspec.

tion station. The sensor is

controlled test jig that is alwo comrolled

from the FLC. “In this way,” says Vann,
“no matter what how chick the PCBs, they
will always be peecisely aligned for mark.

ing and barcode reading.”

MAKE A MARK

When the board is properly positioned, a
Duata Matnix code s marked on the PCB
under control of the PLC using an FH “In.
dex™ Marking Head from Synead thar uses
7 W of laser power. “This bser energy is con-
trolled so that enly the surface laver of the

attached 1o the PLC and
ITHGEETS @ poeumatic sop
from SMC to stop the
board precisely in the in-
spection station.
“Because each barch of
boards can vary in thick:

ness,” adds Vann, “and

the laser marker and vi-
sion system are mounted
at a fixed distance from

their surface, the camera
and laser-to-object dis-
tance will vary with each
batch.” To overcome this
problem. each board is
raised 1o a specific fived
height in the text station
using a pneumatically
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FICURE 3. Verification data from the barcode reader is
imported into the GUI and displayed 1o the operator. In
this way, the user interface both controls the machine and
presents bareode data to the operator. From this interface,
the operator can start and stop the machine, a3 well a3
visualize the numbser of good and bad party and their quality.
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PCB is affected. The mark does not pene-
trate this bayer, lewving the continuity of the
underlving copper inmce.” Vann ays,

Afrer the board is marked. the Data Ma-
rix code is verihied using o Quadrus EZ bar-
code scanner from Microscan, Capable of up
o 6l) decodes per socond, the scanner can
read a number of different barcode wopalo-
gies from Dars Marrix, RSS, PDF41T, and
all fincar harcode rypes. “By providing 17
differers validation paramerers, including
symbol contras, prine growth, axial non-
uniformiry, and center shape/offser, the re-
lishility of cach barcode can be accurarely
measured.” wys Vann, The daa are then
transferred o the system’s host PC over an
Ethernet ingerface.

Afrer each board ix correctly marked and
verificd, the pncumaric stage releases the
board, which is then moved along the con-
veyor, and the process repeated. Should the
system devect 2 PCB that is badly or poorly
muarked, it can be removed from the produc-
tion line before the board is populated

Developing the GUI re-
quired scamlessly inteqrat-
ing motion control, laser
marking, barcode reading,
and PLC software from
numerons vendors.

Developing the graphical user interface
(GL) for the system required seamilessly

integrating motion control, laser marking,
barcode reading, and PLC software from
numerous vendor. “From the outset, we
realized we could not develop all chis soft.
ware alone,” savs Vann, “so we used Micro-
soft Visual Basic 1w integrate these disparate
components using Active X controls.
“Running under Windows, the Omron
CX-FLC Programmer software, for exam.
ple allows logic programs to be casily created
with an Explorer type interface. And because
the software supports sandard Microsolt
COM/DCOM and Active X rechnologies,
programs developed with the software could
easily be integrated with the system’s GUI
written in Visual Basic,” adds Vann.
Similarly, Synrad’s Windows-based lases
markingsoftware, WinMark Pro, can be
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