
Sunrise 1% CO2 Sensor  
(SE-11)



Table of Contents 
General Specifications ................................................................................................................................ 3 

Description ........................................................................................................................................... 3 

Applications ................................................................................................................................................. 3 

Key Benefits ................................................................................................................................................ 4 

Installation and Soldering ............................................................................................................................ 4 

Sample Gas Diffusion Area .................................................................................................................... 4 

Pin Configuration and Functions ................................................................................................................. 4 

Pin Configuration .................................................................................................................................... 4 

Pin Functions .......................................................................................................................................... 5 

Specifications ....................................................................................................................................... 6 

Absolute Maximum Ratings ................................................................................................................... 6 

Recommended Operating Conditions .................................................................................................... 7 

Electrical Characteristics ........................................................................................................................ 8 

Measurement mode.................................................................................................................................... 8 

Single measurement mode .................................................................................................................... 9 

Continuous measurement mode .......................................................................................................... 10 

Typical Applications .................................................................................................................................. 11 

UART Connection ................................................................................................................................. 11 

12 C Connection ..................................................................................................................................... 11 

Communication .................................................................................................................................. 11 

Dimensions ............................................................................................................................................... 11 

Maintenance ....................................................................................................................................... 11 

2 (12) 



General Specifications 

SE-11 

─ ─ 
─ 

─ 

─ 

─ 



• 
• 
• 
• 

Gas Diffusion Area 

Sample Gas Diffusion Area 

Pin Configuration 



Pin Functions 

Pin# Symbol 1/0 Type Description 

JP1 (4-pin header) 

1 EN Input Enable (active high). Drive this pin over 1.2V to turn on the sensor. Drive 
this pin below 0.4V to put the  sensor  into shutdown  mode.  Do not 
leave floating. 
Connect to VBB if not used. 

2 DVCC Power 2.8V internal supply voltage output. Not intended to supply external 
systems, leave floating if not used. 

3 nRDY Output Measurement ready output; True Open-Drain, active LOW; 
100kO internal Pull-Up to VDDIO. 

4 COMSEL Input Communication  select, valid at power-up: 
HIGH = UART (Default, internal Pull-Up, can be left floating); 
LOW= l2C (Connect to GND). 

JP2 (5-pin header) 

1 GND Power Ground 

2 VBB Power Sensor supply voltage 

3 VDDIO Power 1/0 supply voltage 

4 RxD/SDA 1/0 Sensor UART receive input / 12 C bidirectional serial data; 
True Open-Drain when operating as output. 

5 TxD/SCL 1/0 Sensor UART transmit output / 12 C clock input; 
True Open-Drain when operating as output, 
100kO internal Pull-Up to VDDIO. 

Table 2 Pin Functions 
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Absolute Maximum Ratings 



Recommended Operating Conditions 



Electrical Characteristics 

Measurement mode 

The Sunrise SE-11 supports two modes of operation for measurement of CO2 
concentration: Continuous measurement mode and Single measurement mode.  
The default operation is Continuous mode.  

1) In continuous mode, the sensor measures at regular intervals (measurement period, default setting
16s). The host can read measurement data after each measurement and does not need to send any
command to trigger measurements.

2) In the Single measurement mode, the sensor waits for the hosts command to measure. The host
needs to send a command sequence (see Single measurement mode) to trigger each measurement.
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Single measurement mode 

In this mode, a measurement is executed by the hosts instruction. The host system needs to read the 
state information after the measurement and write back the state information before executing the 
measurement. The timing diagram with estimated power consumption and parameters are described in 
Figure 4 and Table 6, respectively. 

Measurement sequence in Single measurement mode: 
1. The host MCU enables the sensor by inputting H to the EN-pin.
2. The host MCU waits specified time for start-up of the sensor.
3. The host MCU writes the state registers values back to the sensor.
4. The sensor starts a new measurement by an instruction from the host MCU.
5. After completion of the measurement, the sensor pulls the ROY-pin down (the sensor does NOT

start next measurement automatically).
6. The host MCU reads a CO2 concentration value from the sensor.
7. Depending on the customer's requirement, #4-#6 are iterated.
8. The host MCU reads state register values from the sensor.
9. The host MCU disables the sensor by inputting L to the EN-pin.
10. Go back to #1, after waiting until the time to do next measurement.
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Figure 4 Timing diagram for the Single measurement mode (VBB=3.3V, 25 °C) 

Note: 1) The diagram only shows the major activities for the measurement. 
2) The current is estimated, and it is an estimated average for T_Meas.
3) The read/write interval depends on the communication protocol used, i.e., Modbus/12C.

In the case of 1 
2C, it also depends on the SCL clock frequency.
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Table 6 Timing parameters for measurements 

Continuous measurement mode 

In the Continuous measurement mode, the measurement is performed automatically according to the 
measurement period and number of sub-samples per measurement  set by the user. The timing diagram 
is illustrated in Figure 5. Please refer to Table 6 for relevant timing and parameter values. 

Measurement parameters: 

1) Default measurement period: 16s (the minimum period is 2s)
2) Default number of sub-samples: 32 (range 1 - 32)

Measurement 
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Figure 5 Timing diagram for the Continuous measurement mode 
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Typical Applications 

UART Connection 

I²C Connection 

Communication 

Dimensions 

Maintenance 
The Sunrise has a built-in self-correcting ABC algorithm. ABC period is adjustable by host. 
Discuss your application with CO2Meter in order to get advice for a proper calibration strategy, 
Support@CO2Meter.com 

mailto:Support@CO2Meter.com
support@co2meter.com


IMPORTANT 

NOTICE Warranty 

• The sensor module comes with a 90 day warranty starting from the date the sensor was
shipped to the buyer. 

• For more information, vist our website: www.co2meter.com/pages/terms-conditions

CONTACT US: 

Support@CO2Meter.com 

(386) 256-4910 Technical Support

CO2Meter, Inc 
131 Business Center Drive, 

Ormond Beach, FL 32174 USA 

Phone: (386) 872-7673 

E-mail: Sales@CO2Meter.com 
Web site: www.CO2meter.com
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