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The electronic block diagram of the WSM system, as presented in Figure S1, is based on an 
ATmega32 microcontroller unit (MCU). The MCU custom board ensures a simple and cost attractive 
platform for prototype solutions. The compact design provides connection of all pins of the MCU to 
the user. The separate circuits are designed to control the high current spikes with isolator 
components, and drive digital buffers for water level sensors, amplifiers for load cell, a circuit for 
peristaltic pump speed control, and a serial to USB adapter CP2102. The main board is equipped with 
programming ports JTAG and ISP, a keyboard, and an LCD screen. The MCU is driven by a 16 MHz 
crystal on board and 32.768 Hz for controlling with 1 Hz time base (clock). The valve circuit is 
operated by a power supply designed to provide a 2-step power source for the electronic control in 
the range of 3.2-12V, which helps to avoid overheating. The 3-way valves are operated by applying 
DC and 4/12V controller. A digital buffer interface, based on simple logic elements, was applied with 
the opto-coupler connection implemented as well. To ensure sufficient current for valves, the opto-
couplers are connected to a Darlington transistor TIP125. The level sensors have a digital buffer with 
integrated opto-couplers. 

The signal from a magnetic switch (or reed switch) is connected to the MCU input through the 
pull-up resistor to the power supply of 5 V. The load cell is formed with a Wheatstone bridge circuit, 
where all resistors may vary and the circuit is known as a full-bridge type 1. Such bridge is formed 
by four strain-gauge elements that are compensated for temperature and for lead resistance. Load 
cell (Strain Gauge/piezoelectric) is supplied with 10 V and connected to a non-inverting operational 
amplifier. The maximal voltage deviation for load cell of 100 mL volume does not exceed 5 mV. 

The speed of the peristaltic pump is controlled by converting ATmega32 pulse wave modulation 
(PWM) digital signal to analog signal to increase the bias from 5V to 10V. For that, it is necessary to 
use a non-inverting amplifier and a low-pass filter (integrator) that remove any digital components 
from the signal. 
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Figure S1. Electronic block diagram of a Water Sampling Module. 
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