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Overview
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The Adafruit AS7331 UVA / UVB / UVC Sensor Breakout is a perfect solution to UV
sensing, no matter what 'type' you're sensing. Most UV sensors do just UVA, maybe
ambient light too. But the AS7331 can read and differentiate between all the three
bands. That means you can use it for human and agricultural UV alerts that tend to
focus on UVA and UVB as well as agricultural, germicidal, curing, and other UVC use
cases. We particularly like that the three measurements are separated, not just mixed
together into one number.
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The AS7331 has many gain and conversion settings configurable over 12C which
means you can measure up to 349 mW/cm? on UVA channel, 386 mW/cm? on UVB
and 169 mW/cm? on UVC at 1x gain, and with a responsivity as low as 2.38 nW/cm?
per LSB.

In addition to the basic I2C connection, there's also the ability to change the default
I2C address from 0x74 using the two jumpers on the back so you can have up to four
sensors on the same bus. We also break out the READY pin that will let you know
when a sensor conversion is complete, and the SYNC input, which can be used to
synchronize the readings with an external pulse.

= =
Def. 12C Addr Ox74 %

== 260nm,300nm,360nm =
&&_ Spectral UVA/B/C
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To make it easy to use, we mounted the tiny sensor on a STEMMA QT form factor
breakout board, complete with level shifting circuitry and SparkFun Qwiic (https://
adafru.it/Fpw) compatible Stemma QT (https://adafru.it/Ft4) connectors. This means
that you can, without needing to solder, connect our AS7331 breakout into your 3.3V
or 5V microcontroller of choice be it an Arduino Uno, Raspberry Pi, or one of the
many CircuitPython-compatible boards (https://adafru.it/Em8).

Our Arduino and CircuitPython libraries make it easy to configure the AS7331 over
12C, with many included example sketches to help get you started. QT Cable is not
included, but we have a variety in the shop (https://adafru.it/17VE).

Pinouts

AS733110) | (O As73310()

uve ?Sehso \
= o]
% Def. 12C Addr 0x74 %
& 260nm,300nm,360nm = =

Spedrol UVA/B/C

ﬁ_ﬁfﬁi(l'lYﬂﬁ -
= GND SDA RDY \ ~
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SCL SYNC VLogic/Vcc‘ 3-5VDC

The default 12C address is 0x74.
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Power Pins

« VIN - this is the power pin. To power the board, give it the same power as the
logic level of your microcontroller - e.g. for a 5V microcontroller like Arduino,
use 5V. For a 3.3V microcontroller, use 3.3V.

« GND - common ground for power and logic.

|12C Logic Pins

« SCL - 12C clock pin, connect to your microcontroller 12C clock line. This pin is
level shifted so you can use 3-5V logic, and there's a 10K pullup on this pin.

« SDA - 12C data pin, connect to your microcontroller 12C data line. This pin is
level shifted so you can use 3-5V logic, and there's a 10K pullup on this pin.

« STEMMA QT (https://adafru.it/Ft4) - These connectors allow you to connect to
dev boards with STEMMA QT connectors or to other things with various
associated accessories (https://adafru.it/Ft6).

Other Pins

+« SYNC - The SYNC pin is an input that can trigger synchronous readings from the
AS7331 with an external pulse.

« RDY - The data ready pin can be configured as push-pull or open drain in
software to alert you when a sensor conversion is complete.

Address Jumpers

On the back of the board are two address jumpers, labeled AO and A1. These
jumpers allow you to chain up to 4 of these boards on the same pair of 12C clock and
data pins. To do so, you solder the jumper "closed" by connecting the two pads.

The default 12C address is 0x74. The other address option can be calculated by
“adding” AO and/or A1 to the base of 0x74.

For example, if A1is soldered closed and AO is soldered closed, the address is 0x74 +
2 +1=0x77.

If only AO is soldered closed, the address is Ox74 + 1= 0x75

If only A1is soldered closed, the address is Ox74 + 2 = 0x76
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The table below shows all possible addresses, and whether the jumper(s) should be
high (closed) or low (open).

ADDR AO A1
Ox74 L
Ox75 H
Ox76 L
Ox77 H

Ir T~

Power LED and Jumper

« Power LED - In the upper left corner, above the STEMMA QT connector, on the
front of the board, is the power LED, labeled on. It is a green LED.

« LED jumper - This jumper is located on the back of the board and is labeled LED
on the board silk. Cut the trace on this jumper to cut power to the "on" LED.

CircuitPython & Python

It's easy to use the AS7331 with Python or CircuitPython, and

the Adafruit_CircuitPython_AS7331 (https://adafru.it/1aAK) module. This module allows
you to easily write Python code that allows you to read the AS7331 UV sensor. You
can use this sensor with any CircuitPython microcontroller board or with a computer
that has GPIO and Python thanks to Adafruit_Blinka, our CircuitPython-for-Python
compatibility library (https://adafru.it/BSN).

CircuitPython Microcontroller Wiring

First, wire up an AS7331 to your board exactly as shown below. Here's an example of
wiring a Feather RP2040 to the AS7331 with 12C using one of the handy STEMMA QT
(https://adafru.it/Ft4) connectors:
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Board STEMMA 3V to breakout

STEMMA VIN (red wire)

Board STEMMA GND to breakout
STEMMA GND (black wire)

Board STEMMA SCL to breakout STEMMA
SCL (yellow wire)

Board STEMMA SDA to breakout
STEMMA SDA (blue wire)

fritzing

You can also use standard 0.100" pitch headers to wire it up on a breadboard:

Board 3V to breakout VIN (red wire)
Board GND to breakout GND (black wire)
Board SCL to breakout SCL (yellow wire)
Board SDA to breakout SDA (blue wire)

Python Computer Wiring

Since there's dozens of Linux computers/boards you can use, below shows wiring for
Raspberry Pi. For other platforms, please visit the guide for CircuitPython on Linux to
see whether your platform is supported (https://adafru.it/BSN).

Here's the Raspberry Pi wired to the UV sensor using I2C and a STEMMA QT (https://
adafru.it/Ft4) connector:
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Pi 3V to breakout STEMMA VIN (red wire)
Pi GND to breakout STEMMA GND (black
wire)

Pi SCL to breakout STEMMA SCL (yellow
wire)

Pi SDA to breakout STEMMA SDA (blue
wire)

fritzing

Finally, here is an example of how to wire up a Raspberry Pi to the UV sensor using a
solderless breadboard:

Pi 3V to breakout VIN (red wire)

Pi GND to breakout GND (black wire)
Pi SCL to breakout SCL (yellow wire)
Pi SDA to breakout SDA (blue wire)

Python Installation of AS7331 Library

You'll need to install the Adafruit_Blinka library that provides the CircuitPython
support in Python. This may also require enabling 12C on your platform and verifying
you are running Python 3. Since each platform is a little different, and Linux changes
often, please visit the CircuitPython on Linux guide to get your computer ready (https:
//adafru.it/BSN)!

Once that's done, from your command line run the following command:

« pip3 install adafruit-circuitpython-as7331

If your default Python is version 3, you may need to run pip instead. Make sure you
aren't trying to use CircuitPython on Python 2.x, it isn't supported!
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CircuitPython Usage

To use with CircuitPython, you need to first install the AS7331 library and its
dependencies into the lib folder on your CIRCUITPY drive. Then you need to
update code.py with the example script.

Thankfully, we can do this in one go. In the example below, click the Download
Project Bundle button below to download the necessary libraries and the code.py file
in a zip file. Extract the contents of the zip file, and copy the entire lib folder and

the code.py file to your CIRCUITPY drive.

Your CIRCUITPY/lib folder should contain the following folders and file:

- adafruit_bus_device/
- adafruit_register/
- adafruit_as7331.mpy

v @ CIRCUITPY
> 8

R boot_out.txt
code.py

settings.toml
v @ |ib
» M adafruit_bus_device
> @ adafruit_register
adafruit_as7331.mpy
> M sd

Python Usage

Once you have the library pip3 installed on your computer, copy or download the
following example to your computer, and run the following, replacing code.py with
whatever you named the file:

python3 code.py

Example Code

If running CircuitPython: Once everything is saved to the CIRCUITPY drive, connect
to the serial console (https://adafru.it/Bec) to see the data printed out!

If running Python: The console output will appear wherever you are running Python.
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1 # SPDX-FileCopyrightText: Copyright (c) 2026 Liz Clark for Adafruit Industries
2 #
3 # SPDX-License-ldentifier: MIT
4
5 import time
6
7 import board
8
9 import adafruit_as7331
10
N i2c = board.12C()
12 sensor = adafruit_as7331.AS7331(i2c)
13
14 # Optional: configure gain and integration time
15 # sensor.gain = adafruit_as7331.GAIN_256X
16 # sensor.integration_time = adafruit_as7331.TIME_64MS
17
18 while True:
19 uva, uvb, uvc = sensor.one_shot()
20 print(f"'UVA: {uva:.2f} UVB: {uvb:.2f} UVC: {uvc:.2f} uW/cm?")
21 print(f"Temperature: {sensor.temperature:.1f} °C")
22 print()
23 time.sleep(1)

https://github.com/adafruit/Adafruit_CircuitPython_AS7331/blob/main/examples/as7331_simpletest.py

In the example, the UV sensor is instantiated on 12C. Then, in the loop, the UVA, UVB,
UVC and temperature readings are printed to the serial console.
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UVA: 1.33 UVB:
Temperature: 22.

UVA: 1.33 UVB:
Temperature: 22.

UVA: ©.60 UVB:
Temperature: 22.

UVA: ©.60 UVB:

Temperature: 22.

UVA: 1.33 UVB:
Temperature: 22.

UVA: 1.33 UVB:
Temperature: 22.

UVA: ©.60 UVB:
Temperature: 22.

Python Docs

Python Docs (https://adafru.it/1aAJ)

Arduino

Using the AS7331 UV sensor with Arduino involves wiring up the sensor to your
Arduino-compatible microcontroller, installing the Adafruit AS7331 (https://adafru.it/
1aAL) library and running the provided example code.

Wiring
Wire as shown for a 5V board like an Uno. If you are using a 3V board, like an Adafruit
Feather, wire the board's 3V pin to the AS7331 VIN.

Here is an Adafruit Metro wired up to the AS7331 using the STEMMA QT connector:
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Board 5V to breakout STEMMA VIN (red
wire)
Board GND to breakout STEMMA GND

(black wire)
Board SCL to breakout STEMMA SCL

(yellow wire)
Board SDA to breakout STEMMA SDA

fritzing  (blue wire)

Here is an Adafruit Metro wired up using a solderless breadboard:

Board 5V to breakout VIN (red wire)
Board GND to breakout GND (black wire)
Board SCL to breakout SCL (yellow wire)
Board SDA to breakout SDA (blue wire)

fritzing

Library Installation

You can install the Adafruit AS7331 library for Arduino using the Library Manager in
the Arduino IDE.

@ Arduino File Edit Sketch Tools Help

_ Verify/Compile sketch_jun25a | Arduino 1.8.12

Upload
Upload Using Programmer {*3U

sketch_jun25a Export compiled Binary X #S

O}i Sﬁtupgar{setu code he SR TR K
put y P Include Library > Manage Libraries...
} Add File...

Add .ZIP Library...

Click the Manage Libraries ... menu item, search for Adafruit AS7331, and select the
Adafruit AS7331 library:
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@© Library Manager

Type Al + | Topic Al + | |adafruit as7331
Adafruit AS7331 Library
by Adafruit
Arduino library for the AS7331 UV spectral sensor. Supports UVA, UVB, UVC measurements vith gain, integration time, and

irradiance conversion.
More info

If asked about dependencies, click "Install all".

' Dependencies for library Adafruit AS7331 Library:1.0.0 X |

The library Adafruit AS7331 Library:1.0.0 needs some other library
dependencies currently not installed:

- Adafruit BusIO

Would you like to install also all the missing dependencies?

Install all Install ‘Adafruit AS7331 Library' only Cancel

If the "Dependencies" window does not come up, then you already have the
dependencies installed.

o If the dependencies are already installed, you must make sure you update
them through the Arduino Library Manager before loading the example!

Example Code

#include <Adafruit_AS7331.h>

1

2

3 Adafruit_AS7331 as7331;
4
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5 void setup() {

6 Serial.begin(115200);

7 while (!Serial) delay(10);
8
9

Serial.printin("AS7331 Full Test");

10 Serial.printin(" ");
N

12 if (las7331.begin()) {

13 Serial.printin("AS7331 not found!");
14 while (1) delay(10);

15 }

16

17 /I Print device info

18 Serial.print("Device ID: 0x");
19 Serial.printin(as7331.getDevicelD(), HEX);

20

21 /I Configure sensor

22 as7331.powerDown(true);
23

24 as7331.setGain(AS7331_GAIN_4X);

25 as7331.setintegrationTime(AS7331_TIME_64MS);

26 as7331.setMeasurementMode(AS7331_MODE_CONT);
27 as7331.setClockFrequency(AS7331_CLOCK_1024MHZ);
28 as7331.setBreakTime(25); // 200ps

29 as7331.setStandby(false);

30 as7331.setReadyPinOpenDrain(false); // Push-pull

31
32 // Print current configuration
33 Serial.printin("\nConfiguration:");

34 Serial.print(" Gain:");
35 Serial.printin(as7331.getGain());

36 Serial.print(" Integration Time: ");
37 Serial.printin(as7331.getintegrationTime());
38 Serial.print(" Measurement Mode: ");

39 Serial.printin(as7331.getMeasurementMode());
40 Serial.print(" Clock Frequency:");

41 Serial.printin(as7331.getClockFrequency());
42 Serial.print(" Break Time:");

43 Serial.printin(as7331.getBreakTime());

44 Serial.print(" Standby: ");

45 Serial.printin(as7331.getStandby());

46 Serial.print(" READY Pin Open-Drain: ");

47 Serial.printin(as7331.getReadyPinOpenDrain());
48 Serial.print(" Edge Count: ");

49 Serial.printin(as7331.getEdgeCounty());

50

51 // Start measurements

52 as7331.powerDown(false);

53

54 Serial.printIn("\nStarting continuous readings...\n");
55 }

56

57 void loop() {

58 // Read raw counts

59 uint16_t uva, uvb, uvc;

60 if (as7331.readAllUV(&uva, &uvb, &uvc)) {
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61 Serial.print("Raw - UVA: ");

62 Serial.print(uva);

63 Serial.print(" UVB:");

64 Serial.print(uvb);

65 Serial.print(" UVC:");

66 Serial.printin(uvc);

67 }

68

69 // Read in pW/cm?

70 float uva_uw, uvb_uw, uvc_uw;
71 if (as7331.readAllUV_uWcm?2(&uva_uw, &uvb_uw, &uvc_uw)) {
72 Serial.print("uW/cm? - UVA: ");
73 Serial.print(uva_uw, 2);

74 Serial.print(" UVB:");

75 Serial.print(uvb_uw, 2);

76 Serial.print(" UVC:");

77 Serial.printin(uvc_uw, 2);

78 }

79

80 // Temperature

81 Serial.print("Temperature: ");

82 Serial.print(as7331.readTemperature(), 1);
83 Serial.printin(" °C");

84
85 /I Status
86 uint8_t status = as7331.getStatus();

87 Serial.print("Status: 0x");
88 Serial.print(status, HEX);

89 if (as7331.hasNewData()) Serial.print(" [NEW]");

90 if (as7331.hasOverflow()) Serial.print(" [OVERFLOWT]");
91 if (as7331.hasLostData()) Serial.print(" [LOST]");

92 Serial.printin();

93

94 Serial.printin();
95 delay(1000);
96 }

https://github.com/adafruit/Adafruit_AS7331/blob/main/examples/fulltest/fulltest.ino

Upload the sketch to your board and open up the Serial Monitor (Tools -> Serial
Monitor) at 115200 baud. You should see that the sketch has found your connected
AS7331 sensor. The default settings are written to the sensor. Then, continuous
readings start. You'll see the UVA, UVB, UVC and temperature readings printed to the
Serial Monitor every second.
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-
© comi4 _ o x

AS7331 Full Test

Device ID: 0x21

configuration:

Gain: 9

Integration Time: 6
Measurement Mode: 0
Clock Frequency: 0
Break Time: 25

Standby: 0

READY Pin Open-Drain: 0
Edge Count: 1

Starting continuous readings...

Raw - UVA: 0 UVB: 0 UvVC: 0O

nuW/cm® - UVA: 0.00 UVB: 0.00 U©vC: 0.00
Temperature: -66.9 °C

Status: 0x4

Raw - UVA: 0 UVB: 2 UVC: S

WW/cm® - UVA: 0.00 UVB: 2.95 UVC: 3.22
Temperature: 23.4 °C

Status: 0x4

Raw — UVA: 0 UVB: 2 UVC: S

puW/cm® - UVA: 0.00 UVB: 2.95 UVC: 3.22
Temperature: 23.4 °C

Status: 0x4

() Autoscroll () Show tmestamp Newline « | |115200baud Clear output

Arduino Docs

Arduino Docs (https://adafru.it/1aAG)

WipperSnapper

We cannot currently support UVA+UVB+UVC in WipperSnapper version 1,
due to only supporting one of each data type.

We picked UVB for now, so this sensor can only report UVB in v1, but fear
not as WipperSnapper version 2 is almost ready!

V2 will be released later this year enabling simultaneous UVA, UVB, and
UVC reporting.
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"Plans are worthless, but planning is everything"

What is WipperSnapper

WipperSnapper is a firmware designed to turn any WiFi-capable board into an
Internet-of-Things device without programming a single line of code. WipperSnapper
connects to Adafruit 10 (https://adafru.it/fsU), a web platform designed (by

Adafruit! (https://adafru.it/Bob5)) to display, respond, and interact with your project's
data.

Simply load the WipperSnapper firmware onto your board, add credentials, and plug it
into power. Your board will automatically register itself with your Adafruit 10 account.

From there, you can add components to your board such as buttons, switches,
potentiometers, sensors, and more! Components are dynamically added to hardware,
so you can immediately start interacting, logging, and streaming the data your
projects produce without writing code.

If you've never used WipperSnapper, click below to read through the quick start guide
before continuing.

https://adafru.it/Vfd
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Wiring

First, wire up a AS7331to your board exactly as follows. Here is an example of the
AS7331 wired to an Adafruit ESP32 Feather V2 (http://adafru.it/5400) using 12C with a
STEMMA QT cable (no soldering required) (http://adafru.it/4210), or on a prototyping
breadboard using wires / jumper cables.

fritzing Board 3V to breakout VIN (red wire)
Board GND to breakout GND (black wire)
Board SCL to breakout SCL (yellow wire)
Board SDA to breakout SDA (blue wire)

Usage

Connect your board to Adafruit IO Wippersnapper and navigate to the
WipperSnapper board list (https://adafru.it/TAu).

On this page, select the WipperSnapper board you're using to be brought to the
board's interface page.
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If you do not see your board listed here - you need to connect your board to Adafruit

10 (https://adafru.it/Vfd) first.
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On the device page, quickly check that
you're running the latest version of the
WipperSnapper firmware.

The device tile on the left indicates the
version number of the firmware running on
the connected board.

If the firmware version is green with a
checkmark - continue with this guide.

If the firmware version is red with an
exclamation mark "I" - update to the latest

WipperSnapper firmware (https://adafru.it/
Vfd) on your board before continuing.

You can always update the WiFi settings
by following the Circular Arrows (I) update
icon.
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Next, make sure the sensor is plugged into your board and click the 12C Scan button.
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Adafruit Feather ESP32 V2 by Adafruit

You should see the AS7331's default 12C address of 0x74 pop-up in the 12C scan list
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First, double-check the connection
and/or wiring between the sensor
and the board.

Then, reset the board and let it re-
connect to Adafruit 10
WipperSnapper.

With the sensor detected in an I12C scan, you're ready to add the sensor to your
board.

Click the New Component button or the + button to bring up the component picker.
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Adafruit 10 supports a large amount of components. To quickly find your sensor,
type AS7331 into the search bar, then select the AS7331 component.
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New Component X

Which component would you like to set up?
(x as7331

Displaying 1 matching Components.

AS7331 p—
This sensor prints UVA/B/C to
serial and logs UVB to
Adafruit 10 (WS v1 limitation)

Product Page (4

Documentation (4
\§

Cancel

On the component configuration page, the AS7331's sensor address should be listed
along with the sensor's settings.

The Send Every option is specific to each sensor's measurements. This option will tell
the Feather how often it should read from the AS7331 sensor and send the data to
Adafruit 10. Measurements can range from every second to every 24 hours.

For this example, set the Send Every interval to every 30 seconds.

Create AS7331 Component X

Select 12C Address
0x74 v

Enable AS7331: UVB?
Name:

AS7331: UVB

Send Data:

Every 30 seconds v

€ Back to Component Type freate Component
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Your device interface should now show the sensor components you created. After the
interval you configured elapses, WipperSnapper will automatically read values from
the sensor(s) and send them to Adafruit IO.
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"The most worth-while thing is to try to put happiness

To view the data that has been logged from the sensor, click on the graph next to the
sensor name.

AS7331: UVB [ 75 —- s &

Value: 1.48

Here you can see the feed history and edit things about the feed such as the name,
privacy, webhooks associated with the feed and more. If you want to learn more
about how feeds work, check out this page (https://adafru.it/10aZ).
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If you have a serial monitor handy then WipperSnapper devices output

information over the usb-serial port, and this sensor prints out all the UVA/
UVB/UVC readings if you wanted to check UVA or UVC locally.

Downloads

Files

« AS7331 Datasheet (https://adafru.it/1aAM)
« EagleCAD PCB files on GitHub (https://adafru.it/1aAN)
« Fritzing object in the Adafruit Fritzing Library (https://adafru.it/1aAO)
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Schematic and Fab Print
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