
3. Results and Discussion

Abstract — This work presents a device,
“dropcaster”, developed to automate and
optimize the deposition process of the sensitive
layer of gas sensors using the drop–casting
technique. It is designed to develop sensors in
the research phase of different materials and
study their behaviour.
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1. Introduction
Drop-casting is a low-cost and versatile drip method with different nanostructures, using a
micropipette, which can be used to generate sensitive layers in gas sensors. This technique is
affected by different parameters such as the surface tension, volatility of the solvent used o size
of the droplet [1]. Although it is a simple process, it can be tedious to deposit it manually and
damage the deposition surface due to the small dimensions of the substrates used.

2. Experimental

Two types of micromachined silicon substrates
(micro–hotplates) developed by CNM and LAAS [2]
are used. These incorporate four membranes, with an
active area of 0.16 and 0.264 mm 2, respectively, on
which the sensitive material can be deposited. The
“dropcaster” (Fig. 1) is composed of a stepper motor
controlled by a Raspberry Pi 4 Model B. In turn, this
motor controls the advance of the plunger of the
microsyringe (Hamilton 701 of 10µL), where the
solution is located. In order to position the tip of the
needle more precisely on the sensor, the equipment
has a 1080p HD and 5MP mini webcam and
incorporates an LCD display with which different
parameters of the deposition process can be
configured.

4. Conclusions
With this device, an improvement in the
sensor manufacturing process is achieved
through the drop-casting technique by
increasing the precision and repeatability
of the process.
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Fig. 2 shows the deposits obtained by manual and automatic casting
on two CNRS substrates, comparing both methods. The manually
deposited sensor (Fig. 2b) shows how the deposited material
overlaps, which can lead to electrical problems and breakage of the
membrane or sensor contacts (lower right membrane Fig. 2b). On
the other hand, Fig. 2c shows a sensor that was deposited with the
dropcaster, where the material is deposited is only in the sensitive
area of each membrane. In addition, it was experimentally proven
that deposition by dropcaster improves the sensor response.
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