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Important! 

This information describes the type of component and shall not be considered as assured 

characteristics. No responsibility is assumed for possible omissions or inaccuracies. Circuitry 

and specifications are subject to change without notice. For the latest product specifications, 

refer to the EnOcean website: http://www.enocean.com. 

As far as patents or other rights of third parties are concerned, liability is only assumed for 

modules, not for the described applications, processes and circuits. 

EnOcean does not assume responsibility for use of modules described and limits its liability 

to the replacement of modules determined to be defective due to workmanship. Devices or 

systems containing RF components must meet the essential requirements of the local legal 

authorities. 

The modules must not be used in any relation with equipment that supports, directly or 

indirectly, human health or life or with applications that can result in danger for people, 

animals or real value. 

Components of the modules are considered and should be disposed of as hazardous waste. 

Local government regulations are to be observed. 

Packing: Please use the recycling operators known to you.  

  

http://www.enocean.com/
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1 Introduction 

All EnOcean modules that are based on the Dolphin platform contain an internal temperature 

sensor. This sensor must be calibrated before it can be used. STM 330 modules are delivered 

with the calibration values already stored in the module. For every other Dolphin module, 

the calibration has to be carried out once per module. 

This application note explains: 

• How to calibrate the internal temperature sensor of Dolphin based modules 

The calibration can be performed on every Dolphin module that provides a programming 

interface. The specification of the internal temperature sensor is given in the Dolphin Core 

Description [1]. 

Note: The sensor measures the temperature of the chip. It is therefore only useful in energy 

harvesting applications, for example STM 31x, STM 330 or STM 300, where the chip stays 

in sleep mode most of the time. In a line powered application, the chip heats up during 

operation and the measured values become inaccurate. 

1.1 Required tools and equipment 

The following tools and equipment are needed for the calibration: 

• Keil C51 compiler 

• DolphinStudio 

• EOP350 programmer 

• Calibrated reference thermometer 

1.2 References 

[1] EnOcean Dolphin Core Description 

https://www.enocean.com/.../dolphin_core_description_v1.1.pdf  

[2] IEEE Std 754, IEEE Standard for Floating-Point Arithmetic 

https://standards.ieee.org/ieee/754/6210/  

[3] EnOcean Dolphin API package 

https://www.enocean.com/en/product/dolphinapi/ 

  

https://www.enocean.com/wp-content/uploads/redaktion/pdf/tec_docs/dolphin-core-description/dolphin_core_description_v1.1.pdf
https://standards.ieee.org/ieee/754/6210/
https://www.enocean.com/en/product/dolphinapi/
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2 Calibration 

The module calculates the temperature from the voltage of the internal temperature sensor. 

The following equation is used: 

T = Tcal + K × (Vmeas − Vmeas_cal) 

Where: 

• T is the temperature that the module reports. 

• Tcal is the temperature that is measured with the calibrated reference thermometer 

during the calibration. 

• K is the temperature slope constant. For the EO3000I chip it has the fixed value 

0.0242. 

• Vmeas is the voltage that the internal temperature sensor delivers during operation. 

• Vmeas_cal is the voltage that the internal temperature sensor delivers during the 

calibration. 

Two values have to be determined during the calibration: the calibrated temperature Tcal 

and the calibrated sensor voltage Vmeas_cal. Both values are stored in the module together 

with the temperature slope K. 

2.1 Measurement conditions 

The calibration has to be performed at a constant ambient temperature of 23 °C ± 5 °C. 

The following conditions apply: 

• Use a reference thermometer with high sensitivity and an accuracy of at least 0.3 °C. 

• Measure Tcal on the surface of the chip or of the module. 

• Make sure that the module has not been heated up by a running application before 

the measurement. 

• Sample the sensor voltage at the same time as the reference temperature. 

• Repeat the measurement several times and use the average value as the reference. 

2.2 Measuring the sensor voltage 

The internal temperature sensor is read through the analog input VTEMP. The example 

below shows a single measurement: 

// VBG is used as the ADC reference for the analogue signal of the internal 
// temperature sensor. VBG is more stable than VDD_2, but it can only be 
// used if the analogue voltage stays below VBG (1.25 V). 
 
sint16 s16TemperatureAD; 
io_enableAnalog(5); 
io_ulpMeasAnalog(VTEMP, s16TemperatureAD); 

The complete measurement sequence is shown in the STM 330 example source code [3]. 
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2.3 Storing the calibration values 

The temperature slope K and the calibrated temperature Tcal are floating point values. They 

have to be stored in the IEEE 754 format [2]. Table 1 lists the address and the size of every 

calibration value in the configuration area of the module. 

Table 1 Calibration values in the configuration area 

Variable Configuration area address Size Interpretation 

K 0x2C 32-bit float32 f32TemperatureSlope 

Tcal 0x77 32-bit float32 f32CalibTemperature 

Vmeas_cal 0x7B 16-bit sint16 s16CalibADTemperature 

This application note is delivered with the file tempcalib.xml on request. Copy this file into 

the folder EnOcean\DolphinStudio\Configuration. If the file is already present, no change is 

needed. 

The Module Configuration view of DolphinStudio then offers the three calibration values and 

writes them directly into the module, as shown in Figure 1. The values are entered as 

decimal numbers. DolphinStudio converts them into the required format. 

 

Figure 1 Calibration values in the Module Configuration view of DolphinStudio 

The stored values can be checked in hexadecimal form with the configuration area viewer 

of DolphinStudio, as shown in Figure 2. 
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Figure 2 Calibration values in the configuration area viewer of DolphinStudio 

2.4 Step-by-step calibration 

The complete calibration procedure consists of the following steps: 

1. Write a calibration firmware that measures Vmeas_cal. 

2. Download the firmware to the module. 

3. Measure the A/D value of the internal temperature sensor (Vmeas_cal). 

4. Transmit the A/D value through the serial interface or store it in the configuration 

area. 

5. Measure the temperature of the module with the calibrated reference thermometer 

(Tcal). 

6. Store the measured temperature in the configuration area in the IEEE 754 format. 

7. Store the temperature slope K in the configuration area. 

Steps 4, 6 and 7 write to the configuration area. They can be carried out with DolphinStudio 

and the tempcalib.xml file. 
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DISCLAIMER 
 
The information provided in this document describes typical features of the EnOcean radio 
transmission system and should not be misunderstood as specified operating characteristics. No 
liability is assumed for errors and / or omissions. We reserve the right to make changes without prior 
notice. For the latest documentation visit the EnOcean website at www.enocean.com. 



  T =  T cal + K ×  (  V meas −  V  meas_cal )

