STELLA-Q2 Operation

Charging:

The Thing Plus RP2040 microcontroller has a built-in lithium battery charger.
When the microcontroller is connected to USB, it will try to charge the battery.
Since there is a switch in between the battery and the microcontroller, the
charging circuit can only charge the battery when the power switch is on.

Start the Q2 by itself, disconnected from power, to make sure that it's on.
Then connect the Q2 to a USB-C power source to charge the battery.

The orange light above the battery icon on the Q2 will come on full brightness
when the battery is charging.

When the battery is fully charged, the orange light will turn off.

If the orange light is dim or flickering, the charging circuit is not connected to the
battery.

The MODE button:

The microcontroller does not respond quickly to the button. It may take as much
as half a second to register that you have pushed the button. The button light
itself will light up to let you know that the microcontroller has detected your push.

Click it once to change from continuous recording to burst recording, detailed
below.

Click it again to measure and record a single burst of measurements.

Hold it for 2-3 seconds to turn the lamps on or off. More detail below.

Hold it for greater than 10 seconds to set the clock. Lots more detail below.

Recording:

The REC light on the Q2 will light up orange during startup, if the SD card is
installed.
The REC light will show red if there's no SD card installed.

After startup, the REC light will flash green each time the instrument records a
datapoint.
Green indicates that the instrument is in continuous recording mode.

If you push the MODE button, the instrument will exit continuous recording mode,
and enter burst mode.



There after, when you push the MODE button, the instrument will take one burst of
data points and stop.

Blue indicates that the instrument is recording in burst mode. The light will flash
blue once for each data point recorded.

Press the button again to take another burst of data points.

The burst count, and the sample interval for continuous recording, are located at
the top of the code.py file that contains the instrument code. Edit that file on the
CIRCUITPY drive to change those values.

Lamps:

Hold the button for 2-3 seconds to turn on the LED lamps on the spectrometer
board. The three lamps emit light in the visible, near infrared, and ultraviolet,
respectively.

Hold the button for 2-3 seconds again to turn the lamps off.

Set the instrument clock:

If you hold the button for a little longer than 10 seconds, the instrument will enter
clock set mode. You'll need to connect the instrument to a computer in order to
set the time.

To clear the instrument out of clock set mode, either set the clock as below, or
turn the instrument off and restart it.

Date and time set instructions: Setup:

You'll need to set the date and time.

1. Open a Chrome browser window on your computer. It has to be
Chrome for this to work.

. Navigate to

. Select USB as your type of connection.

. Then click on the Connect to Device button.

. Choose the device named Thing Plus RP2040(cu.usbmodemx), where

X is a four digit number.

. Then click the Use CIRCUITPY to select the USB host folder.

7. Your computer may ask if Google Chrome.app may access files on a
removable volume. Allow this.

8. On the bottom of the browser window, there are two buttons, Editor
and Serial. Click on the Serial button to open a Serial dialogue panel.
That's where you'll set the time.

9. Click the Restart button at the top of the serial panel to restart the Q2
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https://code.circuitpython.org/

instrument program. You'll see a lot of output go by. You can safely
ignore it, or look at the code later if you are interested in finding out
about those lines.

10. Hold down the MODE button on the Q2 for a good long time ~10s,
until the serial dialogue reports:
long_press

The date is Sunday 2093-5-12
The time is 15:44:52

Current year is 2093. Enter a new year and press return, or press return to
skip.
Your values for date and time will likely be different.

Date and time set instructions: Enter the new date and time.
1. Enter the correct year, by clicking in the serial panel and then typing
the year number. (2025 at the time of this writing)

. Do the same for month, and for day.

3. For the UTC time, look up the correct hour at or
something similar. Geospatial instruments use UTC time to avoid
confusion about timezones and daylight savings time shifts.

4. Enter the correct hour for UTC, and then the minutes and seconds,
and then the three letter code listed for the day of the week.

5. After you enter the day, the instrument will return to regular function.
You can unplug the Q2 instrument from the computer and go measure
the spectra of light reflected off of things! (Don't point the sensor at
the sun, as it's too bright for the sensor and will likely damage it.)

If you want to check the time, restart the instrument and look at the display
screen.
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The Graph:

The instrument display shows a graph of irradiance (a measure of brightness) over
wavelength. The wavelengths on the x-axis cover 410nm to 940nm. A nanometer,
abbreviated nm, is one billionth of a meter. Around 400 to 700 nm wavelength light
is visible to human eyes, with some exceptions for color-blindness.

The shorter wavelength light is blue, marked below the graph by B.

Medium visible wavelength light is green, marked below by G.

Longer wavelengths of light, in the middle of this graph, are red, marked by R.
Longer wavelengths than red are invisible to human eye, so we call them "below
red” or infrared, marked by IR.


https://time.is/UTC

The irradiance values on the y-axis can be displayed on a linear scale or a log
scale. This setting is in the code.py file, near the top.

When displaying in log scale, a black “log y" will show on the bottom of the graph
on the left.

When displaying in linear scale, no text will show.



