Digital Detectors for Easy
System Integration

PyrlQ — The Pyroelectric Detector Goes Digital

We are introducing: our digital detectors PyrlQ for easy system inte-
gration with variable signal processing and improved electromagnetic
compatibility (EMC). Like all detectors from InfraTec, it is based on single-
crystal lithium tantalate (LiTaO,) and is used in gas analysis and flame de-
tection. In contrast to other materials, LiTaO, offers high sensitivity and
a good signal-to-noise ratio without additional cooling or temperature
stabilisation. For high-precision measurement, especially in gas analy-
sis, synchronisation of the emitter and detector clock is necessary. For
the digital pyroelectric detectors, a clock input (pin) is available for this
purpose, which is used to specify the system clock or the exact sample
time. This allows a time signal with a highly precise sampling rate to be
generated. Another special feature compared to analogue technology

of our digital detector is the “Fast Recovery after Saturation”. This func-
tion detects overdriving due to a faulty operating condition - for exam-
ple, due to extreme temperature fluctuations or mechanical influences
- and automatically resets the analogue front-end.

PyrlQ convert the analogue signal, which can be filtered and amplified
in several stages, directly into a digital signal with a 16-bit resolution.
The entire signal processing is carried out by an ASIC (Application-Specific
Integrated Circuit), whereby the analogue front-end acts like a classic
transimpedance amplifier. Thus, users receive a digital measurement
signal that can be read out via an I°C interface and immediately pro-
cessed.
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Digital Pyroelectric Detectors — What are the Advantages?
Simple Integration
a The integrated ASIC, which already contains an A/D con-
verter, eliminates complex signal processing steps and the
detector can be connected directly to the microcontroller
without adjustments. This enables fast and simple system integration.
The user is provided with the digital measured values with a sampling
rate of up to 1kHz, which can be read out and directly processed with-
out additional hardware components via the I°C interface.

Improved Electromagnetic Compatibility

The entire signal conversion of the detector is spatially con-
centrated and shielded, resulting in a higher electromag-
netic compatibility (EMC). The detector is more resistant to
electromagnetic interference, so that EMC measures can be reduced by
the user.
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Variable Signal Processing

The most important features for characterising the per-
formance of a pyroelectric detector are the frequency-
dependent sensitivity, noise density and detectivity D*.
Depending on the measurement system (measurement setup) and
principle, there are different requirements for a well-dimensioned sig-

Analogue vs. Digital - Which Detector for which Application?

Analogue pyroelectric detectors have proven their worth for decades.
Their integration into the device design can be made flexible but re-
quires a high degree of electronic skill. The performance of the detec-
tors can be fully utilised. Considering the effort required for system
integration, digital pyroelectric detectors have clear advantages. The

Digital pyroelectric detectors

nal processing. The digital detector offers full flexibility in the configu-
ration of the detector parameters, during development and also in later
use. The sensitivity of the digital detector can be flexibly adjusted de-
pending on the radiated power falling on the detector, in order to op-
timally utilise the subsequent input voltage range of the A/D converter.
Feedback resistor R, and feedback capacitance C, can be set individually
for each spectral channel of the detector. This allows the user to optimal-
ly adapt the performance of sensitivity and stability to the requirements
of the application.
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functions already integrated into the detector - although limiting the
scope for design - significantly reduce the effort required for system in-
tegration. The following table provides a quick overview of advantages
and disadvantages:

Analogue pyroelectric detectors

Detector series

LRD

LIE, LME, LIM, LMM, LRM

Detectors with integrated ASIC for transimpedance ampli-

Max. flexibility for system integration by the user

Properties fication, 16-bit A/D conversion and signal conditioning (free choice of external A/D converter and interface)
Electromagnetic compatibility (EMC) ++ +

Integrated temperature measurement Yes Yes (available for LRM)

Flexible adjustment of feedback components Yes(R=4GQ...2TQ; C,=50fF ... 6.4 pF) No

Requirements for system integration on the device side Low High

Power consumption (typ.) 1Tmw 0.1mwW

Signal to noise ratio + Current mode ++/Voltage mode +++
Sampling rate (max.) 1 kHz Free to select

Max. modulation frequency 200 Hz 4 kHz

Supply voltage 1.8...36V Upto+5V
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