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1 General Description

This application note describes the demodulator and data slicer blocks of the AS3933 and how to
set them up. Specifically, the dynamic threshold and absolute threshold will be looked at in more
detail.

2 Demodulator/Data Slicer

After the channel selector decides on the channel amplifier with highest RSSI, it connects that
channel to the demodulator. The demodulator returns the signal to base-band and, furthermore,
extracts two signals. The first one is a fast envelope of the base-band signal, which will be used to
recover the digital information. The second signal is a slow envelope of the incoming bit stream, i.e.
the time constant of the circuit is bigger than the time constant of the circuit for the fast envelope.
The slow envelope therefore represents an average value of the incoming bit stream. Those two
signals are then fed to the data slicer. There the two signals are compared, with the slow envelope
used as trigger threshold. A block diagram of this circuit is shown in figure 1.

Figure 1:

Concept Block Diagram of the Demodulator and Data Slicer

Data Slicer

Fast Envelop

Channel Amplifier +— Demodulator Slow Envelop ﬂ

3 Demodulator

The output of the demodulator consists of two signals. A representation of the input signal and the
output of the demodulator are illustrated in figure 2.
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Figure 2:

Fast and Slow Envelope Signals
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3.1 Fast Envelope Time Constant

The time constants of the demodulator need to be adjusted according to the bit rate and preamble
length to optimize its performance. If the bit rate increases, the time constant for the fast envelope
needs to decrease. The time constant for the fast envelope can be set in register R3<2:0>. The
recommended settings for different data rates, as they are given in the data sheet on page 26, can
be seen in figure 3. For smaller time constants the higher noise that is injected needs to be
considered.

Figure 3:
Bit Setup of the Fast Envelope’s Time Constant for Different Symbol Rates
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3.2 Slow Envelope Time Constant

The slow envelope can be optimized to improve the noise immunity of the data slicer. The deciding
factor here is the preamble length. Increasing the noise immunity of the data slicer, which is
equivalent to increasing the slow envelope’s time constant in case the dynamic threshold is used,
means that the preamble has to be made longer. The correlation between the slow envelope’s time
constant and the minimum preamble length is given in figure 4. The times for the preamble length
are minimum required values. It is recommended to prolong the preamble. These values are taken
from table 21 in the data sheet.

Figure 4:

Minimum Preamble Length for Different Slow Envelope Time Constants
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The preamble is a series of alternating zeros and ones which separates the data from the carrier
burst. Prolonging the preamble gives the slow envelope more time to settle at a center voltage
value before the data bits come in.

4 Data Slicer

4.1 Dynamic Threshold

The outputs of the demodulator, the fast and slow envelopes, are further processed by the data
slicer. The data slicer uses the voltage level of the slow envelope as trigger level. Each time the fast
envelope signal crosses the slow envelope, the comparator triggers. With register R3<7:6> the
comparator’s hysteresis can be controlled. The settings are shown in figure 5.

Figure 5:

Comparator Hysteresis Settings

0 0 40mV, both edges
0 1 40mV, only positive edges
1 0 20mV, both edges
1 1 20mV, only positive edges
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The bit pattern that is created in this way will then represent the desired signal. The output of the
data slicer in relation to its input is shown in figure 2.

4.2 Absolute Threshold

In case the incoming signal has a duty cycle far away from 50%, the slow envelope will not work
very well as trigger level. The slow envelope represents an average value of the demodulated
signal. If the duty cycle is too far away from 50%, the slow envelope’s voltage level will be either too
high or too low, but not in the center of the signal range where it is supposed to be. Therefore, an
absolute threshold for the data slicer can be enabled with bit R1<7>. Setting this bit ‘high’ will
automatically deactivate the dynamic threshold. Respectively, the bits in register R3<5:3>, which
control the preamble length, will no longer influence the data slicer’'s noise immunity. The preamble
length can be therefore set to its minimum value.

The voltage level of the absolute threshold is set to the middle of the demodulator’s output dynamic
range. The absolute threshold level can be reduced by setting bit R2<7> to ‘high’ in case the
environment is not noisy.

Figure 6:
Data Slicer Input and Output with an Absolute Threshold
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Copyright

Copyright © 1997-2012, ams AG, Tobelbader Strasse 30, 8141 Unterpremstaetten, Austria-Europe.
Trademarks Registered ®. All rights reserved. The material herein may not be reproduced, adapted, merged,
translated, stored, or used without the prior written consent of the copyright owner.

All products and companies mentioned are trademarks or registered trademarks of their respective companies.

Disclaimer

Devices sold by ams AG are covered by the warranty and patent indemnification provisions appearing in its
Term of Sale. ams AG makes no warranty, express, statutory, implied, or by description regarding the
information set forth herein or regarding the freedom of the described devices from patent infringement. ams
AG reserves the right to change specifications and prices at any time and without notice. Therefore, prior to
designing this product into a system, it is necessary to check with ams AG for current information.

This product is intended for use in normal commercial applications. Applications requiring extended
temperature range, unusual environmental requirements, or high reliability applications, such as military,
medical life-support or lifesustaining equipment are specifically not recommended without additional
processing by ams AG for each application. For shipments of less than 100 parts the manufacturing flow might
show deviations from the standard production flow, such as test flow or test location.

The information furnished here by ams AG is believed to be correct and accurate. However, ams AG shall not
be liable to recipient or any third party for any damages, including but not limited to personal injury, property
damage, loss of profits, loss of use, interruption of business or indirect, special, incidental or consequential
damages, of any kind, in connection with or arising out of the furnishing, performance or use of the technical
data herein. No obligation or liability to recipient or any third party shall arise or flow out of ams AG rendering of
technical or other services.

Contact Information

Headquarters

ams AG

Tobelbader Strasse 30

8141 Unterpremstaetten

Austria

T.+43(0) 3136 500 0

For Sales Offices, Distributors and Representatives, please visit:
http://www.ams.com/contact
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