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2 Definitions

Data sheet status

Obijective specification This data sheet contains target or goal specifications for product development.

Preliminary specification This data sheet contains preliminary data; supplementary data may be published
later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above
one or more of the limiting values may cause permanent damage to the device. These are stress ratings only
and operation of the device at these or at any other conditions above those given in the Characteristics
section of the specification is not implied. Exposure to limiting values for extended periods may affect device
reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

2.1 Life Support Applications

These products are not designed for use in life support appliances, devices, or systems where mafunction
of these products can reasonably be expected to result in persona injury. Philips customers usng or sdlling
these products for use in such applications do so on their own risk and agree to fully indemnify Philips for
any damages resulting from such improper use or sde.
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3 Introduction

Together with the label coil the [«CODEL label 1C's input capacitance forms a resonance circuit of a
certain resonance frequency. The target of label coil desgn is to meet with this resonance frequency the
operating frequency of 13.56 MHz of the *CODE1 system.

Therefore alabd IC input capacitance of 23.5 pF leads to an inductance of the labdl coil of approximately
5.5 pH. This inductance is not atainable for amdl labd szes. Thus, the labd 1C with the higher input
capacitance of 97 pF, which leads to a coil inductance of gpproximately 1.5 uH, has to be taken. The label
sze (aed) where the higher capacitance becomes the better choice depends mainly on the cail
manufacturing technology, but there exists no well defined quantity which leads in each case to a clear
decison. Therefore for each technology a region exists where both possibilities have to be investigated.
This paper gives guidance for different coil manufacturing technologiesin this maiter.
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4 Coil Manufacturing Technologies

Three different technologies are currently in use to manufacture labd coils.

Etched, one layer:

The turns are etched from one thin layer of meta (copper). Since there exists only one conducting layer
al turns have to pass through the connecting pads of the labd |C which show a distance of 1.3 mm.
Thisfact limits the number of turns.

Etched, one layer with additiona bridge:

The IC is postioned beside the turns. The turns are etched from one thin layer of metd (copper). The
second layer is used as the return path (bridge) to the labdl 1C. The number of turnsislimited by the
area of the labd only.

Printed:

The turns are printed onto a subgtrate. Since the specific conductivity of the printed materia issmal in
comparison to pure copper, printed turns have to be much wider than etched turns to meet the same
qudity factor. Thus, printed labels dways use a second layer as return path (bridge) to the [abel 1C.
The number of turnsislimited by the area of the labd only.
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5 Guideline

Amongst the resonance frequency, the number of turns and the average area surrounded by the turns are
Important quantities regarding the performance of the labd. The higher the number of turns and the higher
the average area the lower isthe minima threshold field strength of the labdl.

For given outer dimensions of a label a 5.5 pH coil shows in generd more turns and therefore a lower
average area than an 1.5 puH coil. For big labds the podtive effect of the higher number of turns
predominates. With decreasing label size the effect of the higher average area of the 1.5 pH coil shows an
increasing influence until the 1.5 pH coil shows the better performance. The exact borderline depends on
the minimal track width of the turns, the minima distance between the turns, the ratio of the laterd lengths
of the label and other parameters. Thus, the borderline is not derivable from the label area only.

Nevertheless, to meet a resonance frequency of 13.56 MHz (proper inductance) is the primary god.

Figure 1 shows the suitability of the 23.5 pF label I1C and the 97 pF label IC as afunction of the label area
for the different manufacturing technologies. As mentioned above no accurate borderline exigts. Each
technology shows a trangition or borderline region. In this borderline region it is recommended to caculate
and test both possibilities.

The area of the labd limits the number of turns for 5.5 pH coils as well as for 1.5 pH coils . Thus for very
gmdl labds even an inductance of 1.5 pH is not attainable. The limit for 1.5 pH coils corrdates with the
hatched region at the left end of bars. The exact limit depends on the minima track width and track
distance.

Etched, one layer with additiona bridge:

The borderline region is a gpproximately 4 cm?. The check of the atainability of an inductance of

5.5 pH isthefirg step for labd szesin the borderlineregion. If 5.5 pH are atainable the calculation of
the minimum threshold field strength of both designs gives additiond indication. If no clear decison is
possible a series of tests should be performed.

Etched, one layer:

The borderlineis between 4 cm? and 14 cm?. For this technology the limiting factor for the 5.5 pH call
issmply the number of turns a manufacturer is able to place between the connection pads of the labe
IC. Since this number varies heavily with different manufacturer's capabilities the borderline region is
extended. If the maximum number of turns between the connection padsis sufficient for 5.5 pH is
shown by the calculation of the inductance. In this case the 23.5 pF label 1C should be taken.

Printed:

Since printed coils need much wider tracks than etched coils to reach the same conductivity the
borderline region is a gpproximately 16 cm2. The check of the attainability of an inductance of 5.5 pH
isthe first step for labd szesin the borderline region. If 5.5 pH are atainable the caculation of the
minimum threshold field strength of both designs gives additiond indication. Attention should be paid on
the parald equivaent resstance of the coil when caculaing the minima threshold field strength. If no
clear decison is possible a series of tests should be performed.
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