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Case Study
RFID transponder – three-dimensional antenna using LDS technology

Figure 1

Material:

Pocan® DP T 7140 LDS

OEM:

Harting Mitronics AG, Schweiz

Industry:

Electric/Electronics

RFID transponder

In the retail trade and in the field of merchandise
management as a whole, radio tags or RFID transponders (RFID = Radio Frequency Identification) are
regarded as the technology of the future for simplifying and speeding up logistic processes. They are
attached to containers, boxes and crates to provide
information on, for example, their contents, condition, origin and destination.
With the aid of Laser Direct Structuring* (LDS),
Harting Mitronics AG has succeeded in developing a
new generation of transponders (Figure 1) with a
much greater performance and range. Pocan®
DP T 7140 LDS is used to manufacture the threedimensional plastic carrier, also known as a molded
interconnect device (MID)
The transponders contain a chip to store the data on
the respective product. The information can be read
in a fraction of a second or be overwritten with new
data. For many applications in logistics and industry,
the tags must be readable over a fairly long range,
even when close to metals and liquids. So-called
smart labels (plastic film-based RFID transponders)
used until now are unsuitable for such applications.
Through the use of Laser Direct Structuring
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(LPKF-LDS®) and the LANXESS plastic Pocan®
DP T 7140 LDS (a blend of PET and PBT developed
specifically for this technology), it has now become
possible to produce RFID transponders that fully
comply with these specifications. Through a threedimensional directional antenna structure, a range of
more than 5 m can be achieved (depending on the
shape). Apart from that, the welded air- and watertight housing is designed for extreme ambient conditions and to comply with IP 54 to IP 67 and IP69K
(International Protection).

Figure 2

Transponder on skeleton transport box

Many new fields of application can be opened up
with these RFID transponders:
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Logistics

reduces the number of necessary parts, like a separate printed circuit board. For many applications, this
opens up scope for new designs, enabling e.g. further miniaturization of components.

Tracking of manufactured goods
Transport containers (Figure 2)
Quality control
Process control
Spare parts management

An innovative technology:
Laser Direct Structuring
A thermoplastic modified with a special additive is
used to manufacture the transponder. The part is
produced by the conventional injection molding process, after which the three-dimensional antenna
structure is lasered directly onto the part. During this
operation, the metal complexes contained in the
thermoplastic are activated by the laser energy.
After this comes electroless metallization in various
baths (copper, nickel, gold). The result is a component with a conductive pattern firmly anchored in the
thermoplastic (Figure 3). The chip needed to store
the data is welded directly onto these conductive
tracks by wire bonding.
Laser Direct Structuring allows not only the production of three-dimensional conductive patterns, it also

*

Figure 3

Three-dimensional antenna structure produced
using LDS technology

Pocan® is noted for its excellent electrical and mechanical properties and is therefore a popular material for use in electrical and electronic components.
Pocan® DP T 7140 LDS is suitable not only for the
LDS process, but because of its high heat deflection
temperature, it can also withstand the temperatures
prevailing in lead-free reflow and vapor-phase soldering.

The use of Laser Direct Structuring for the production of MID may be dependent on the protective rights of third parties,
for example EP 1191127 B1, EP 1274288 und EP 0 917597 B1.
®

LPKF-LDS is a registered trademark of LPKF Laser & Electronics AG
Pocan® is a registered trade name of LANXESS Deutschland GmbH
Disclaimer for sales products
This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty, and
this also applies where proprietary rights of third parties are involved. Our advice does not release you from the obligation to verify the
information currently provided - especially that contained in our safety data and technical information sheets - and to test our products as to
their suitability for the intended processes and uses. The application, use and processing of our products and the products manufactured by
you on the basis of our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold and
our advisory service is given in accordance with the current version of our General Conditions of Sale and Delivery.
Disclaimer for developmental products
This is a trial product. Further information, including amended or supplementary data on hazards associated with its use, may be compiled
in the future. For this reason no assurances are given as to type conformity, processability, long term performance characteristics or other
production or application parameters. Therefore, the purchaser / user uses the product entirely at his own risk without having been given
any warranty or guarantee and agrees that the supplier shall not be liable for any damage, of whatever nature, arising out of such use.
Commercialization and continued supply of this material are not assured. Its supply may be discontinued at any time.
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