
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Climate Control Sensor CCS 

 
Customer benefits:

Reduction of AC fuel consumption by optimized 
recirculation management 
Monitoring and control of indoor air quality and 
prevention of fatigue by timely fresh air feeding 
Fast and reliable detection of increased CO2 
concentration - safety for R744 air-conditioning 
systems 
Occupancy detection: Detection of persons / 
animals in the car (locked in or hidden) 

 
The Robert Bosch CO2 gas sensor CCS detects 
concentrations of CO2 quickly and reliably. It uses a long 
term stable physical measuring principle: NDIR. 
 
Increased concentrations of CO2 in the passenger 
compartment arise, when staying in re-circulation mode 
(manually or automatically set) for some time, because 
CO2 concentration of exhaled air is far higher than it is 
in external air. 

The obtained level (over time) mainly depends on the 
number of passengers but also on the tightness of the 
vehicle and its interior volume.  
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Automotive Electronics 
Product Information 
Climate Control Sensor CCS for               
Measuring Carbon Dioxide (CO2) 
 

preliminary  
 
 
With four passengers in an upper class vehicle, a critical 
CO2 level is easily obtained within 8 to 10 minutes. This 
leads to discomfort and tiredness. 
As CO2 is color- and odorless, its penetration would not 
be noticed by the passengers – until physiological 
effects occur (see table “physiological effects…”.) 
In order to counteract the risk that passengers are 
directly or indirectly endangered or even injured by CO2 
concentrations, an on-board monitoring is necessary. 
 
 
  Features                                    

Monitoring and controlling of air quality by 
selective, fast and reliable gas measurement 
High selectivity, no cross sensitivity 
High sensitivity to the target gas 
Flexible signal processing 
Flexible signal processing 
Robust design, no contamination 
Long-term-stable spectroscopic sensor with 
infrared 
MEMS detector and durable infrared source 
Measurement of absolute values 
Air-temperature and humidity measurement  
(optional) 
High resolution 
Short response time 

 
  Applications                                   

Cooling load reduction by automatic ventilation 
control to maximize the use of preconditioned air, 
while securing good indoor air quality  
Monitoring indoor air quality in re-circulation mode 
Leak detection in R744 A/C systems 
Presence detection of humans or animals left in the 
car 
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Technical data 
 
General 
Measured gas Carbon Dioxide (CO2) 

Measurement range 
0 % … 3 % 

(at 25°C and 1.013 hPa) 

Accuracy 
0 % … 0,5 %     200 ppm 

0,5 % … 3 %     ±10 % 
Resolution 50 ppm 
Measuring frequency 1 Hz 
Response time <10 sec 
Warm-up-time <5 sec 

Voltage and current 
Supply voltage 8 V... 18 V 
Supply current (measure) 110 mA 
Supply current (sleep) 0,75 mA 

Operating instructions 
Operating temperature -40°C … +85°C 
Humidity 10 % ... 95 % rH 
Min. operating time 3.000 h 
Min. lifetime 10 years 
Weight and dimensions 
Weight < 50 g 
Dimensions  60 x 50 x 20 mm³ 
Options 
Pressure compensation 700 hPa … 1.300 hPa 
Add. sensor for humidity 5 % … 95 % rH 
Add. sensor for temperature -40°C … +85°C 
Shortened meas. range 0,05 % … 3 % 

 
Sensor structure 

 
The sensor will be equipped with a thermal radiant 
source, band-pass filters for the wavelength selection 
and infrared detectors. The filters as well as the 
detectors will be micro structured, which results in a 
small, stable and good valued sensor. An ASIC, also 
developed at Bosch, takes care of the signal evaluation. 
The possible combination with a microcontroller offers a 
high degree of flexibility in the signal preconditioning. In 
order to achieve a very quick gas exchange, minimized 
internal space is one of the major design goals for the 
sensor housing. The gas will be directed through a soil-
resisting but gas diffusive membrane into the housing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sensor concept 

Sensor concept 
 
 
 
 
 
 
 
 
 
The sensor utilizes the principle of photometric gas 
measurement. The gas concentration is measured via 
the wavelength specific reduction of electromagnetic 
radiation within the infrared range. In order to detect 
and consider changes of the radiant source or of the 
path between source and detector, two measurements 
are made at different wavelengths and considered in the 
signal evaluation. 
 
Customers interface 

 
The sensor communicates with an ECU via an analogue 
or optionally a digital LIN-interface. The LIN-interface 
enables the sensor of a far higher functionality, i.e. 
different operation modes. 
 
Fig.1: Sample Status 
A-Sample  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

17

48
85

70

28

17

48
85

70

28

 
 
 
 
 
 
 
 
 
 
 
 

Contact 
 
 
Robert Bosch GmbH 
Sales Semiconductors 
Postbox 13 42 
72703 Reutlingen 
Germany 
Tel.: +49 7121 35-2979 
Fax: +49 7121 35-2170 

 
Robert Bosch Corporation 
Component Sales 
38000 Hills Tech Drive 
Farmington Hills, MI 48331 
USA 
Tel.: +1 248 876-7441 
Fax: +1 248 848-2818 

 
Robert Bosch K.K. 
Component Sales 
9-1, Ushikubo 3-chome 
Tsuzuki-ku, Yokohama 224 
Japan 
Tel.: +81 45 9 12-83 01 
Fax: +81 45 9 12-95 73 

 
E-Mail: bosch.semiconductors@de.bosch.com                      Internet: www.bosch-semiconductors.de 

 

© 08/2006 All rights reserved by Robert Bosch GmbH including the right to file industrial property rights  
Robert Bosch GmbH retains the sole powers of distribution, such as reproduction, copying and distribution. 
For any use of products outside the released application, specified environments or installation conditions no warranty shall apply and 
Bosch shall not be liable for such products or any damage caused by such products. 
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