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In this work, we present the recent results of designing and developing a miniatur-
ized mid-IR spectrometer designed to detect and identify specific markers, which may
provide crucial information on air/water/food quality, human health, production line
condition, etc.

The device is designed to operate in the spectral range of 3–5 µm or 7–9 µm, depending
on the detector used, with a spectral resolution of approx. 20–100 nm, chosen appropriately
for the targeted applications. Specific focus has been placed on the potential for the further
miniaturization and cost optimization of the device.

The heart of the spectrometer, determining its spectral selectivity, is a 32-element,
thermoelectrically cooled linear detector array (LDA) and a linear-variable filter (LVF). The
LDA consists of InAsSb photodiodes, which, for a temperature of 230 K, offer a specific
detectivity D* of the order of 1010/108 cmHz−1/2W−1 for the spectral range of 3–5 µm and
7–9 µm, respectively. The LVF’s spectral response changes linearly along its length—since
it is placed parallelly and near the LDA, this effectively restricts the spectral response of
each pixel to a narrow peak, shifted by a constant value with regard to its neighbors.

To test the applicability of the device, a standalone demonstrator was developed,
consisting of a thermal light source, beam-forming optics, a light beam modulator and
an optoelectronic detection setup. To prove the proper operation of this device, several
tests were performed, evaluating, among other aspects, its detection limits for different
substances. Various measurement configurations (transmissive, reflective, and multi-pass)
were tested to improve the flexibility of the developed solution.

Since the presented work is a part of a bigger project focusing on the development
of fully integrated micro-spectrometers, the perspectives for further miniaturization will
also be discussed, with specific focus placed on the potential of photonic integrated cir-
cuits (PICs).
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