4.3 Robot technology

Virtually all systems can be used in robot technology. As a rule, the robot arms are
encapsulated and contain torque motors of small to medium size. Their selection depends on

the user specification.

Figure 10: The customer-specific, miniature and compact design of magnetic systems facilitates

integration, e.g. in robot systems

4.4 Pick-and-Place

High precision is important for automated populating of printed circuit boards. The
components including resistors, condensers, and microchips have to be positioned exactly
on the PCB before soldering. Optical and inductive systems are predominantly used for this

purpose.
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However, other measurement systems including magnetic measurement technology can also
be used if there is no high packing density and economic aspects play a role. Although the
components used for populating printed circuit boards are very small and require precise
guidance and positioning in the pick-and-place machine, a magnetic sensor may be sufficient

depending on the requirement of precision.

Figure 11: Pick-and-place unit assembled with linear drives and magnetic scales for position detection

4.5 PCB working

The optical sensors are also used in production machines and inspection machines in the
semiconductor industry. For instance, chips are bonded here with gold or aluminum wires
under clean room conditions. With integrated circuits, the function of the electronic
components is integrated approx. 1 micrometer deep near the surface, a process requiring
absolute precision and, therefore, involving the use of optical sensors, which are 100 per
cent free from hysteresis.



Figure 11: High-precision positioning tasks, e.g. on wire bonders are solved by means of optical
measurement systems as a rule.

4.6 Analytical and medical technology

The requirements of precision are decisive for the use of a suitable measurement system in
the medical and analytical technologies. For positioning patient benches in the computer
tomograph (CT), the magnetic measurement technology can be used for adjusting height,
inclination, and position. The tube of the CT — a large torque motor with a hollow shaft
diameter of 800 millimeters or more — can also be equipped with a magnetic sensor. Absolute
accuracy plays a minor role here; fast reproducibility and high repeat accuracy matter due to

the high dynamics when scanning the patient.




By contrast, high requirements are put on repeat accuracy of the measurement system in
analytical technology. For example, magnetic systems are implemented in the area of liquid
handling. Here, pipetting robots take up, transport and dispense liquids from sample storage
vessels in very accurate and small quantities with high speed. The position once left must be
traveled to only with minor deviation because the individual samples are in close vicinity to

each other.

Figure 13: High-speed pipetting plants populated with absolutely measuring motor feedback solutions

5 Conclusion

Compared with the magnetic systems as well as the inductive and capacitive systems, the
optical systems have been on the market for the longest time and are the method of choice
for determining motor feedback in many applications. Furthermore, when selecting the
suitable length measurement method, the optical measurement method must always have
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priority the more accuracy of measurement is demanded.

The newer systems are a real alternative above all in applications requiring a lesser degree
of precision — mainly for reasons of economy. When comparing the optical systems with the
magnetic ones with regard to the costs, the following can be stated: The longer the overall
length of the unit to be measured the stronger is the price advantage of the magnetic
compared with the optical solution. When comparing the newer technologies, the advantages
of the magnetic measurement technology compared with the capacitive or inductive ones
take effect with regard to economic aspects. The prices of the capacitive systems are
somewhat more attractive than those of the magnetic ones due to lower material costs; they
do not measure up to the magnetic ones regarding robustness, however. In areas of
application where a certain degree of humidity is to be considered, the implementation of

capacitive systems requires complex and expensive protective housings.

If there are many influences from the production environment and where exposure to shock,
vibration, dirt or lubricants is to be considered, the optical systems will not be used in most
cases because of their mechanical fragility and sensitivity. The magnetic systems’ low
susceptibility to dirt originating from shavings or lubricants is significantly more advantageous
compared with the optical glass scales previously nearly exclusively used. A fundamental
benefit of the optical system lies in its magnetic insensitivity often predestining it for

applications in the area of linear technology.

Several factors determine the decision for a motor feedback solution based on optical,
magnetic, capacitive or inductive measurement technology: The requirements of precision
(resolution, absolute and repeat accuracy), sensitivity to interfering magnetic fields and to
influences from environmental conditions as well as economic aspects. The particular
measurement technology solution is concretely oriented towards the application and the

specific requirements of the measurement task.

Since1963, the SIKO company has established itself as a supplier of measurement

technology for different tasks including length, angle, and rotary speed measurement




technology as well as the measurement of inclination or velocity. The optical and magnetic
motor feedback solutions from SIKO cover areas of application with harsh environmental and

production influences as well as demanding measurement tasks requiring high precision.
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