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WHAT IS THE PROBLEM THAT NEEDS TO BE SOLVED? 

Building management systems (BMS), Demand-Controlled Ventilation (DCV) systems and Indoor Air 

Quality (IAQ) equipment often require installation of wirelessly-connected, battery-powered CO2 

sensor devices in environments where mains power is not easily accessible or where its provision is 

not economically viable, such as with building technology upgrades and retrofitting. 

 

The requirement to measure air quality is being driven by two key factors, legislation, and 

economics.  Many countries have either set or are in the process of setting maximum allowable 

levels of CO2 in School Classrooms, Hospitals, Public Buildings, Hotels and in the workplace.  For 

example, the US Occupational Safety and Health Administration (OSHA)1 has set a Permissible 

Exposure Limit (PEL) for CO2 of 5,000 parts per million (ppm) (or 0.5 %) over an 8-hour workday.  

They report that exposure to levels of CO2 above this can cause problems with concentration, an 

increased heart rate, breathing issues, headaches, and dizziness.  

 

Changing the air in a building to regulate CO2 levels has an energy cost - especially if the incoming air 

also must be heated or cooled.  This is particularly relevant at night-time and weekends when 

buildings may not be fully occupied.  DCV or IAQ equipment are increasingly incorporating CO2 

monitors so that the air change is controlled by the need to reduce the CO2 levels.  

 

 

WHAT ARE THE REQUIREMENTS FOR THE CO2 SENSOR? 

CO2 monitoring systems often need to be installed in locations where access to mains power is 

limited, or its provision is costly.  The ability to be able to power the CO2 sensor for long periods of 

time from a battery or from energy generated using harvesting techniques is highly desirable.  To 

reduce maintenance costs, users want the ability for the CO2 sensor to operate autonomously for up 

to 10 years without user intervention.   

 

Energy harvesting is a technique used to collect very small amounts of ambient energy to power 

wireless devices.  Assuming the power consumption of the CO2 sensor and wireless network 

interface is low enough, ambient energy present in the environment can be sufficient to power 

remote monitoring equipment with an almost unlimited lifetime. 
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HOW IS THIS ENABLED? 

A wireless CO2 sensor suitable for use in IAQ systems consists of four major building blocks, a CO2 

sensor, microcontroller, low power radio module and a power source. 

 

Conventional CO2 sensors work by illuminating the gas using a filtered incandescent light source and 

measuring the absorption using a light detector.  However, the power consumed using this type of 

CO2 sensor is too high to make it usable in a portable, or low power application.  The cost of facilities 

management required to frequently change batteries is impractical and too expensive. 

 

Regardless of the source of illumination, measurement of the CO2 level is determined using the Beer-

Lambert law2.  Beer-Lambert's law states that the loss of light intensity when it propagates in a 

medium is directly proportional to intensity and path length.  CO2 molecules absorb infrared 

radiation at a wavelength of around 4.25 microns.   
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Gas Sensing Solutions’ CO2 sensor uses a solid state, ultra-low power LED light source.  This type of 

light source has a number of advantages, particularly for low power applications.  The CO2 gas is 

strongly absorbed by mid-IR 4.25um light.  GSS manufactures its own LEDs, which have been 

specifically designed to emit a narrowband of light centred at 4.25um.  This means little or no energy 

is consumed generating light of wavelengths that are unused.  This is quite different from a typical 

incandescent light source, which is intrinsically inefficient as it generates broadband light, most of 

which is wasted.   

 

Solid state sensors such as those from GSS also have a much longer lifetime, typically measured in 

years, which along with the long run time dramatically reduce lifetime maintenance costs. 

 

 

 

GSS’s ultra-efficient LED light source can also be switched on and off rapidly, much faster than 

conventional incandescent sources.  The GSS LEDs can switch on and become usable for CO2 

measurement within seconds.  This enables the user to take readings quickly before shutting down 

the module, thus minimising overall power consumption. 
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INTRODUCING THE COZIR®-BLINK 

GSS has recently designed a new ultra-low power CO2 sensor module specifically for low power 

applications.  The module consists of four major functions, a mid-IR LED, a photo-diode, an optical 

light path and a microcontroller. 

 

 

Light from the LED is injected into the optical cavity, which contains the CO2 gas that has been 

allowed to enter it through a hole on the top surface.  The light that passes through the optical 

cavity is detected by the photo diode.  The signal from the photo diode is digitised by the 

microcontroller and compared with a reference level stored in memory.  The microcontroller can 

then calculate the level of CO2 in the optical cavity. 

 

The introduction of the CozIR®-Blink allows users to reduce power consumption of the CO2 

measurement to unprecedented levels.  The CozIR®-Blink is designed for ultra-low power 

applications where power is often at a premium.  CozIR®-Blink is designed to be power cycled.   

 

When the sensor is switched on, a measurement is automatically initiated.  Data can be read out 

once the READY pin is pulsed high, approximately 3.3s after application of power.  The sensor can 

then be subsequently switched off, saving power. 
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PARAMETER SYMBOL MIN TYP MAX UNIT 

READY Data Valid from Power On t1 0.5 3.5  s 

READY High Pulse-Width t2  1.0  ms 

READY Low from Power On t3   100 ms 

Control Interface Setup Time t4 14   ms 

Control Interface Active to Safe 
Shutdown Time1 

t5 228 5.8  ms 

 

Notes 

1. Time needed for the sensor to safely shut down after the user has written to or read from 

memory. 

The sensor interfaces to the host controller using a UART or I2C interface.  In its simplest form, the 

sensor is accessed by the I2C Master requesting data from the sensor once the READY pin is pulsed 

high.  The Master selects the CozIR®-Blink and reads out data in 2 bytes from the appropriate 

register.  The data is in binary format. 
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Switching the CozIR®-Blink sensor off allows the user to reduce power consumption to close to zero 

when not taking measurements.  The user can optimise the active power consumption of the CO2 

module by varying the power-on time, the measurement duration and measurement cycle time.   

 

Power consumption of the CozIR®-Blink module is defined by the following equation. 

 

𝑷𝒐𝒘𝒆𝒓 (µ𝑾) =
𝟏.𝟓𝟔𝟐𝟓∗𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒖𝒍𝒔𝒆𝒔 𝒑𝒆𝒓 𝒓𝒆𝒂𝒅𝒊𝒏𝒈

𝑴𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒑𝒆𝒓𝒊𝒐𝒅 𝒊𝒏 𝑺𝒆𝒄𝒐𝒏𝒅𝒔
∗ 𝟏𝟎𝟎𝟎  

 

In a typical application such as HVAC where the user might want to take a reading every minute, the 

power requirement can be as low as 417uW per reading for the CozIR®-Blink.  Power consumption 

can be reduced even further by setting the unit to reduce measurement accuracy, or by increasing 

the measurement interval. 

 

The CozIR®-Blink has been designed to run autonomously and requires no in-use adjustment over 

the lifetime of the sensor.  The sensor is calibrated before shipping with a 400ppm zero point.  

During use, the sensor can be programmed to automatically re-zero with a duty cycle defined by the 

user.  This ensures the sensor can operate optimally over the lifetime of the product.   Accuracy is 

further improved by allowing the user to configure the sensor for the effects of altitude.  

 

The CozIR®-Blink automatically starts a measurement sequence when power is applied to the 

module.  The sensor module flags that a CO2 measurement is available and is designed to be 

powered down after the measurement is read out. 

 

 

CONCLUSION 

GSS’s new CozIR®-Blink has been designed specifically to address applications that require 

measurement of CO2 combining extremely low power consumption with high accuracy.  This ultra-

low power CO2 sensor can be powered from a small battery, solar panel, or other energy harvesting 

device, with enough power left over for a wireless data and control connection.  This makes it ideal 

to address the emerging requirements for low-cost distributed building management systems (BMS), 

Demand-Controlled Ventilation (DCV) and Indoor Air Quality (IAQ) systems.   

 

To learn more about how the CozIR®-Blink can save your application on power consumption, visit 

our website today.  https://www.gassensing.co.uk/product/cozir-blink/ 
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IMPORTANT NOTICE 

Gas Sensing Solutions Ltd. (GSS) products and services are sold subject to GSS’s terms and conditions of sale, 

delivery and payment supplied at the time of order acknowledgement.  GSS warrants performance of its 

products to the specifications in effect at the date of shipment.  GSS reserves the right to make changes to its 

products and specifications or to discontinue any product or service without notice.  

Customers should therefore obtain the latest version of relevant information from GSS to verify that the 

information is current.  Testing and other quality control techniques are utilised to the extent GSS deems 

necessary to support its warranty.  Specific testing of all parameters of each device is not necessarily 

performed unless required by law or regulation.  In order to minimise risks associated with customer 

applications, the customer must use adequate design and operating safeguards to minimise inherent or 

procedural hazards.  GSS is not liable for applications assistance or customer product design.  The customer is 

solely responsible for its selection and use of GSS products.  GSS is not liable for such selection or use nor for 

use of any circuitry other than circuitry entirely embodied in a GSS product.  

GSS products are not intended for use in life support systems, appliances, nuclear systems, or systems where 

malfunction can reasonably be expected to result in personal injury, death or severe property or 

environmental damage.  Any use of products by the customer for such purposes is at the customer’s own risk.   

GSS does not grant any licence (express or implied) under any patent right, copyright, mask work right or other 

intellectual property right of GSS covering or relating to any combination, machine, or process in which its 

products or services might be or are used.  Any provision or publication of any third party’s products or 

services does not constitute GSS’s approval, licence, warranty, or endorsement thereof.  Any third party trade-

marks contained in this document belong to the respective third-party owner.  

Reproduction of information from GSS datasheets is permissible only if reproduction is without alteration and 

is accompanied by all associated copyright, proprietary and other notices (including this notice) and 

conditions.  GSS is not liable for any unauthorised alteration of such information or for any reliance placed 

thereon.  

Any representations made, warranties given, and/or liabilities accepted by any person which differ from those 

contained in this datasheet or in GSS’s standard terms and conditions of sale, delivery and payment are made, 

given and/or accepted at that person’s own risk.  GSS is not liable for any such representations, warranties, or 

liabilities or for any reliance placed thereon by any person. 
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