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1.0 INTRODUCTION

The SL1202 antenna can be integrated externally but certain precautions must be taken to
ensure the integration is mechanically robust. The purpose of this document is to highlight
the requirements for suitable external integration of the SL1202 antenna.

Sarantel use patented ceramic-loaded quadrifilar helical structures to create an antenna
ideally suited to GPS applications. The benefits of this approach include:

Small: A small volume antenna ideally suited to mobile applications where space is
at a premium;

The efficiency of the antenna is doubled when integrated appropriately in the
customer’s product

Broad beamwidth: Sarantel antennas all have a beamwidth in excess of 120°,
allowing reception of satellites close to the horizon, which gives high positional
accuracy;

Filtering frequency response: Rejects out-of-band interferers, without the additional
losses incurred by SAW filters;

Balanced structure: The antenna has an integrated balun which isolates the antenna
from the device ground plane and rejects common mode noise, including in-band;
and,

Constrained near field: Prevents detuning due to external influences, and maintains
the antenna efficiency when body-loaded.

These unique characteristics all combine to give an antenna solution that is simple and quick
to integrate. It will also give high performance allowing the best opportunity for GPS
reception under the most challenging conditions. However, as with all antennas, it is vital to
consider antenna integration as early in the design process as possible. This will present the
fewest compromises to the overall performance resulting in a successful product.

This document should be read in conjunction with PowerHelix Electrical Integration
Guidelines .
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2.0 SL1202 EXTERNAL INTEGRATION OPTIONS

The simplest way to integrate the SL1202 externally is to integrate it with the use of our Black
radome(option 1 below). The Black radome material is Cycoloy C1200HF . However,
occasionally, customers want to customise the shape of the radome over the antenna(option
2) and this is possible but a sleeve must be used in this option.

@ Black radome(Cycoloy)

Option 1: External integration with standard Black radome(Cycoloy)

Radome as part of the
housing, profiled around
antenna

Option 2: External integration with customised radome
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2.1 OPTION 1: EXTERNAL INTEGRATION WITH BLACK RADO ME(CYCOLOQY)

The images below shows the piece parts required for the standard external integration. The
purpose of the antenna holder is to provide mechanical support to the antenna during drop
tests. Itis important that the product housing clamps around the groove of the Cycoloy
radome shown below. This prevents any horizontal and axial movement of the antenna.

PCB Thickness:

When using the antenna holder, the PCB thickness in the product must be ~1.4mm so that it
fits into the slot of the holder.

Groove — housing fits
around this to firmly
hold the antenna

Black Cycoloy Radome

Adhesive added on the 3
pins of the antenna

PCB thickness ~ 1.4mm

SL1202 Antenna Piece parts assembled to form the
SL1202 External antenna

As part of this external integration option, it is of paramount importance to add adhesive to the
solder joints of the antenna. The adhesive one should use is the ARALDITE 2014-1 from a
company called Huntsman(www.huntsman.com) . The picture on the next page shows the
adhesive applied on the 3 pins of the antenna. The adhesive can be room temperature cured
in 3 hours and this can be speeded up with higher temperature curing(Please refer to the
Araldite 2014-1 datasheet for details on this).
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Araldite 2014-1 adhesive applied
on the 3 pins of the antenna

MECHANICAL DRAWINGS OF CYCOLOY RADOME AND HOLDER FOR
THE ANTENNA
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Figure 1: Mechanical drawing of Radome(Cycoloy C1200HF)
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Figure 2: Mechanical Drawing of Antenna Holder(Vectra Material)

2.1.2 PCB CUT-OUT FOR THE ANTENNA HOLDER

To accommodate the PIP(see antenna holder image on page 6) feature on the antenna
holder, the product PCB must have a cut-out. The PCB board outline for the PIP is shown
below.

PCB

Rl

N\

&
3,8

Figure 3: PCB cut-out dimensions to accommodate PIP on antenna holder
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Important points for the external integration:

1. The groove of the cycoloy Radome must be clamped by the product housing to
prevent any movement of the antenna

2. Adhesive must be applied to the 3 pins of the antenna once it's been soldered to the
PCB.

3. The product PCB thickness must be such that it fits into the slot of the antenna
holder.

A complete external integration of the SL1202 using the Cycoloy Black Radome

2.2 OPTION 2: EXTERNAL INTEGRATION OF SL1202 WITH CUSTOMISED
RADOME

This option allows the use of a customised radome around the antenna. The radome can be
part of the housing which profiles around the antenna. The following must be adhered to
when profiling the radome around the antenna:

The radome must be radially symmetrical around the antenna. Otherwise the
radiation pattern of the antenna is distorted, affecting performance.

The material chosen for the housing must be within the parameters outlined in the
table below.

A Sarantel sleeve must be used in this option.
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Housing material considerations:

Examples of plastic materials which can be used for the housing are given in the table below,
along with their electrical parameters.

e (at IMH2) tand (at 1IMHz)
ABS 2.7 0.01
PC/ABS 2.8 0.01
TPE 3.1 0.008

Table 1: Typical values for Dielectric Constant and Loss Tangent of Case Materials

Allowing the loss tangent to increase beyond the values in table 1 will increase losses in the
RF path and may significantly degrade performance. It has been found through experience

that dark plastics with high carbon content are problematic. These should be avoided where
possible.

An image of the sleeve is shown below:

Following images are an example of how the antenna can be integrated externally with a
profiled housing radome around the antenna. Note that the antenna has ribbing around the
antenna to support it horizontally and to prevent any axial movement of the antenna. For
detailed information on ribbing of the antenna, the “SL1200 Mechanical Integration
Guidelines for Successful Drop Tests”  must be read.
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Symmetrical radome
profiled around
antenna as part of
the housing

AN

Sleeve

Ribbing to support the
antenna

A complete image of the option 2 integration.
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3.0 CONCLUSION

External integration of the SL1202 antenna has been discussed in this document. The key
points to highlight are:

When using the standard black radome(option 1), the radome must be clamped by
the top and bottom cover of the housing to prevent any axial movement of the
antenna. Also Araldite 2014-1 adhesive must be applied at the 3 pins of the
antenna.

For customised radome around the antenna(Option 2), the features around the
antenna must be radially symmetrical. Otherwise, the gain pattern of the antenna
is affected, causing performance degradation.

For Option 2, the housing material must be such that it adheres to the requirements
outlined on page 8 of this document.
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4.0 APPLICATION SUPPORT

This document highlights the requirements for externally integrating the SL1202 antenna.
However, every product varies in design and therefore it is recommended that you engage
Sarantel from the initial mechanical concept of the product. Here at Sarantel, we have a
dedicated Mechanical Team who can analyse 3D mechanical files(.stp, .step, .ste or others)
of products and provide advice if features around the antenna can have detrimental effect on
GPS performance. In this way, we ensure that the mechanical features around the antenna
are appropriate before investing time and money on tooling.

Sarantel's Applications Support Group have significant previous design experience at the
system and component level in a number of blue chip telecommunication and electronics
companies. Combined with state of the art test facilities, this gives Sarantel the ability to offer
unigue support tailored to your requirements.

This expertise can help avoid performance issues in the design phase, reducing the time to
market, hence overall engineering costs, and ensure a more successful product.

Please do not hesitate to contact us for further information: info@sarantel.com
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