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1 Main Board

In Figure 1 the full PCB layout of the main board is shown.

1.1 Battery

The battery used for the kit is the: EVE 18650 Li-ion Battery - 3100mAh - 10A - INR18650-33V [1]. This
is the main source of power of the kit and is used for the Arduino, motors, and sensors.

1.2 Battery management circuit

Figure 2 shows the circuit for the battery charge controller and protection. In order to charge the battery
a TP4056 [2] is used as a charge controller. The battery is procted by a DW01A [3]. A standard USB C
connector is used that has the CC lines connected to tell the power supply to source the maximum available
power at 5V.

1.3 Arduino Nano

For the controller of the kit an Arduino Nano is used. Figure 3 shows how the pins are connected.

1.4 Motors

The motors used for the kit are the JGA25-370 Geared Motor [4].

1.5 Motor drivers

To turn (i.e. drive) the motors, a simple MOSFET [5] driver circuit is used seen in Figure 4.

1.6 Boost circuit 1

A boost circuit is used to boost the 3V3 from the battery to 5V for the Arduino Nano. See Figure 5.
This boost converter has a static gain and cannot be changed. The converter IC used for it is the TI
TLV61046A [6].
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Figure 1: The Main Board PCB

Figure 2: Battery Charge Controller and Battery Protection

Figure 3: Arduino Nano Connections
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Figure 4: Motor Driver Circuit

Figure 5: Static boost converter for Arduino Nano
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Figure 6: Boost converter (for motors) circuit

Figure 7: Boost converter (for motors) connection to main board

1.7 Boost circuit 2

Another boost circuit is used to create 8V for the motors. This is done with 2 separate boost converters,
one for each motor, to ensure enough power can be delivered. These boost converters come on a separate
PCB that is easily replaced on the main PCB. This is done so that they can easily be replaced when broken,
which could, for example, happen when too much current is drawn. The boost converter circuit can be seen
in Figure 6. For this boost circuit a Microchip MIC2288 [7] is used. The connection to the main board can
be seen in Figure 7.

2 Sensor Board

The full sensor board PCB layout can be seen in Figure 8. The circuit per sensor, the sensor used is the
CNY70 [8], can be seen in Figure 9. The sensor data are both obtained digitally and analogly. To obtain
the digital value of the sensor, a comparator is used, the TI LM339 [9]. The reference value can be adjusted
via a potentiometer to tune the range.

The sensorboard is connected to the mainboard using a FFC (Flat Flexible Cable). This cable will send
both the digital (compared) output and the analog signal from the sensor to the Arduino.

Figure 8: Sensor board PCB
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Figure 9: Active infrared sensor circuit (example from sensor 2
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