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PID: MIKROE-4196

Air quality 7 Click is a compact add-on board that combines state-of-the-art MOS sensor
technology with intelligent detection algorithms to monitor VOCs and CO2 equivalent variations
in confined spaces. This board features the MiCS-VZ-89TE, an integrated sensor module for
indoor air quality monitoring from Amphenol. This Click board™, an 12C configurable
environmental sensor board, has many features such as low power, wide VOCs detection
range, high sensitivity, and high resistance to shocks and vibrations which make it an excellent
choice for VOC and CO2 monitoring in confined spaces such as meeting rooms and vehicle
cabins, saving energy and reducing cost-of-ownership.

Air quality 7 Click is supported by a mikroSDK compliant library, which includes functions that
simplify software development. This Click board™ comes as a fully tested product, ready to be
used on a system equipped with the mikroBUS™ socket.

How does it work?

Air quality 7 Click is based on the MiCS-VZ-89TE, an integrated sensor module for indoor air
quality monitoring from Amphenol. The MiCS-VZ-89TE combines the most modern MOS sensor
technology with intelligent detection algorithms to control VOCs and CO2 fluctuations in
buildings. Among some other appealing features like 3.3V supply, 12C communication, and
calibration-free high sensitivity this module has a characteristic a small size factor. The sensor
must not be exposed to high concentrations of organic solvents, ammonia, silicone vapor, or
cigarette-smoke to avoid poisoning the sensitive layer. It should be protected against water
and dust projections, and its Vendor strongly recommends using ESD protection equipment to
handle the sensor.

Mikroe produces entire development toolchains for all major microcontroller architectures.

Committed to excellency, we are dedicated to helping engineers bring the project development up to speed and achieve outstanding results.
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MiCS-VZ-89-TE

Power LED Indicator

This Click board™ is easy to program and read data because it does not require an overly
demanding configuration. The first step is the initialization of all the necessary peripherals and
pins. The additional delay time of a couple of seconds during system initialization is needed
because this Click board™ needs some time to establish the measurements. The second
initialization is the I12C driver and communication test by reading the revision information of the
modaule. If the CRC check is OK it allows the program to go on, and if it's not OK, a user needs
to restart the program. If every step is valid, the user can read the air quality status. This can
also be seen in an example code that contains easy to use functions that may be used as a
reference for further development.

Air quality 7 Click communicates with MCU using the standard 12C 2-Wire interface that
supports Standard-Mode operation with a bit rates up to 100 kbit/s. The MiCS-VZ-89TE slave
address contains seven fixed bits. The slave address byte is the first byte received following
the START condition from the Master device. The first part of the address byte consists of a
4-bit device code which is set to 1110 for the IAQS followed by three address bits (A2, Al, A0)
which are programmed at 0. The dual signal output routed on the OUT pin of the mikroBUS™
socket, which brings the results of the measurements, can be read through a multiplexed PWM
output or an 12C bus.

This Click board™ is designed to be operated only with a 3.3V logic voltage level. A proper logic
voltage level conversion should be performed before the Click board™ is used with MCUs with
different logic voltage levels. More information about the MiCS-VZ-89TE can be found in the
attached datasheet. However, the Click board™ comes equipped with a library that contains
easy to use functions and a usage example that may be used as a reference for further
development.

Specifications
Type Air Quality ,Gas
Applications Can be used for a VOC and CO2 monitoring in

confined spaces such as meeting rooms and
vehicle cabins, saving energy and reducing
cost-of-ownership.

On-board modules Air Quality 7 Click is based on the MiCS-
VZ-89TE, an integrated sensor module for
indoor air quality monitoring from Amphenol.

Mikroe produces entire development toolchains for all major microcontroller architectures.
Committed to excellency, we are dedicated to helping engineers bring the project development up to speed and achieve outstanding results.

1SO 27001: 2013 certification of informational
security management system.

IS0 14001: 2015 certification of environmental
management system.

OHSAS 18001: 2008 certification of occupational s
health and safety management system. .

1SO 9001: 2015 certification of quality
management system (QMS).
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[ Recisténen



http://download.mikroe.com/documents/datasheets/MiCS-VZ-89TE_datasheet.pdf

MIK<RO

Time-saving embedded tools

Key Features

MIKROELEKTRONIKA D.0.0, Barajnitki drum 23, 11000 Belgrade, Serbia
VAT: SR105917343 Registration No. 20490918

Phone: + 3811178 57 600 Fax: + 38111 63 09 644 E-mail: office@mikroe.com
www.mikroe.com

Low power consumption, wide VOC detection
range, high sensitivity, high resistance to
shocks and vibrations, and more.

Interface 12C

ClickID No

Compatibility mikroBUS™

Click board size M (42.9 x 25.4 mm)
Input Voltage 3.3V

Pinout diagram

This table shows how the pinout on Air quality 7 Click corresponds to the pinout on the
mikroBUS™ socket (the latter shown in the two middle columns).

Notes Pin mikro~ Pin Notes
BUS
NC 1 AN PWM |16 NC
NC 2 RST |INT 15 OUT [PWM Output
NC 3 CS RX 14 NC
NC 4 SCK |TX 13 NC
NC 5 MISO |SCL 12 SCL 12C Clock
NC 6 MOSI |SDA |11 SDA |[I2C Data
Power Supply 3.3V |7 3.3V |5V 10 NC
Ground GND |8 GND |[GND |9 GND |Ground
Onboard settings and indicators
Label Name Default Description
LD1 PWR - Power LED Indicator

Air quality 7 Click electrical specifications

Description Min Typ Max Unit
Supply Voltage - 3.3 - \Y;
CO2 Monitoring Range 400 - 2000 ppm
VOCs Monitoring Range 0 - 1000 ppB
Operating Temperature Range 0 - 50 °C

Software Support

We provide a library for the Air quality 7 Click on our LibStock page, as well as a demo
application (example), developed using MikroElektronika compilers. The demo can run on all
the main MikroElektronika development boards.

Library Description

This library allows user to check CO2 (Carbon Dioxide) and tVOC (Total Volatile Organic
Compounds) level of the air quality. The recalibration of the device is also allowed by this
library. For more details, please, check full documentation.

Mikroe produces entire development toolchains for all major microcontroller architectures.
Committed to excellency, we are dedicated to helping engineers bring the project development up to speed and achieve outstanding results.
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IS0 27001: 2013 certification of informational
security management system.
ISO 14001: 2015 certification of environmental
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health and safety management system.

1SO 9001: 2015 certification of quality
management system (QMS).
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Key functions:

e void airquality7_set ppmco2( uint8_t *ppmco2_value ); - This function is used to send
the ppmCO2 value given by an external analyzer to the Air quality 7 click in order to
recalibrate its outputs.

e airquality7_err_t airquality7_get status( uintl6_t *tvoc_ppb, uintl6 t *co2 ppm,
uint32_t *res_val_ohm, uint8_t *err_byte ); - This function is used to read the Air quality
7 click status coded on tVOC data byte [0 - 1000 ppb], CO2 data byte [400 - 2000 ppm],
resistor value data 3 bytes [Ohm], error status byte and CRC byte.

e airquality7 err_t airquality7 get rO_calib( uintl6_t *rO_kohm ); - This function is used to
read the RO (calibration) value in [kOhms] coded on 2 data bytes and CRC byte.

Examples description
The application is composed of three sections :

e System Initialization - Initializes all necessary peripherals and pins. Performs a delay
time of a couple seconds because the Air quality 7 Click needs some time to establish
the measurements.

* Application Initialization - Initializes 12C driver and reads revision of the module. If CRC
check is OK allows the program to go on, and if it's not OK, needs to restart the
program.

¢ Application Task - Reads air quality status every 1500ms and shows the results on
serial terminal.

The full application code, and ready to use projects can be found on our LibStock page.
Other mikroE Libraries used in the example:

e Conversions
C_String

12C
UART

Additional notes and informations

Depending on the development board you are using, you may need USB UART click, USB UART
2 click or RS232 click to connect to your PC, for development systems with no UART to USB
interface available on the board. The terminal available in all MikroElektronika compilers, or
any other terminal application of your choice, can be used to read the message.

mikroSDK

This Click board™ is supported with mikroSDK - MikroElektronika Software Development Kit. To
ensure proper operation of mikroSDK compliant Click board™ demo applications, mikroSDK
should be downloaded from the LibStock and installed for the compiler you are using.

For more information about mikroSDK, visit the official page.
Resources

mikroBUS™

Mikroe produces entire development toolchains for all major microcontroller architectures.
Committed to excellency, we are dedicated to helping engineers bring the project development up to speed and achieve outstanding results.

@

ISOQAR

ISO 27001: 2013 certification of informational
security management system.
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management system (QMS).



https://www.mikroe.com/usb-uart-click
https://shop.mikroe.com/usb-uart-2-click
https://shop.mikroe.com/usb-uart-2-click
https://shop.mikroe.com/rs232-click
https://shop.mikroe.com/compilers
https://www.mikroe.com/mikrosdk
https://libstock.mikroe.com/projects/view/2249/mikrosdk
https://www.mikroe.com/mikrosdk
https://www.mikroe.com/mikrobus/
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mikroSDK

Click board™ Catalog

Click boards™

Downloads

Air quality 7 click example on Libstock

Air quality 7 click 2D and 3D files

MiCS-VZ-89TE datasheet

Air quality 7 click schematic
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