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5.3 TCM 3x0 mode 2: 1-channel relay switch 

Mode 2 is used to switch on/off a single 
electrical actuator (e.g. a lamp). 
 
LMI (Learn Mode Indicator) LED will show 
learn status and channel 0 (CH0) LED will 
display status of controlled output signal.  
 
The image below illustrates the necessary 
jumper settings. 
 
Learn procedure: 

1. Press CLEAR button to clear (existing) 
device Ids and start learn procedure.  
LMI LED will turn on and CH0 LED will 
flash. 

2. Press self-powered button (PTM 2x0) 

3. Stop learn procedure by pressing 
LEARN or wait 30s until it stops auto-
matically 

 
-> CH0 LED (actuator) can be switched 
on/off by pressing PTM 
 

 
 
 
 

TCM 300

USB power supply

CH0

LMI

optional / not equipped
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5.4 TCM 3x0 mode 3: 4-channel relay switch 

This mode is used to switch on/off multiple (up to 4) electrical actuators (e.g. lamps). LMI 
(Learn Mode Indicator) LED will show learn status and channel 0 to channel 4 LEDs (IO in-
dicator) will display status of controlled output signals. Image below illustrates necessary 
jumper settings and indicator signals. 

Learn procedure: 

You will need up to four PTM switches or 2 PTM switches with double rocker to fully test this 
features. Different PTM switches can be assigned to all four output channels. 
 
Example to learn 4 PTM switches to all four channels: 
 

1. Press CLEAR button to clear (existing) device IDs and start learn procedure.  
LMI LED will turn on and CH0 LED will flash. 

2. Press self-powered PTM #1, CH0 will be on for a few seconds  

3. Press LEARN button, CH1 will flash 

4. Press self-powered PTM #2, CH1 will be on  for a few seconds 

5. Press LEARN button, CH2 will flash 

6. Press self-powered PTM #3, CH2 will be on for a few seconds 

7. Press LEARN button, CH3 will flash 

8. Press self-powered PTM #3, CH3 will be on for a few seconds 

9. Stop learn procedure by pressing LEARN 

10. Every PTM can switch on/of its corresponding channel 

 

LMI 
CH3 
CH2 
CH1 
CH0 
ADIO5 
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5.5 TCM 3x0 mode 4: 1-channel dimmer 

This mode is used to dim a single electrical actuator (e.g. a lamp). LMI (Learn Mode Indica-
tor) LED will show learn status and Channel 0 (CH0) LED will display status of controlled 
output signal. Image on below illustrates necessary jumper settings. 
 
 
 

 

 

 
 
 
 
 

 

 

1. Press CLEAR button to clear (existing) device IDs and start learn procedure.  
LMI LED, CH1 and CH2 LEDs will turn on. 

2. Press self-powered button (PTM 200) 

3. Stop learn procedure by pressing LEARN 

4. Press PTM 200 I-Button (if rocker is not signed e.g. with “1”, bottom side) long 
time will rise PWM signal from low to high  

5. Press PTM 200 O-Button long time will decrease PWM signal from high to low 

6. By pressing I-Button short time, TCM 3x0 will switch on with the last known 
PWM value 
 
For details please look at TCM 3x0 user manual. 

LMI 

CH3 

CH2 

CH1 

CH0 

ADIO5 
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5.6 TCM 3x0 repeater 

Repeater feature is used to extend the range of EnOcean radio interface. A repeater is 
placed between the transmitter (e.g. PTM 200 or STM 300) and receiver (e.g. TCM 300). Up 
to two repeaters can be used in one scenario. The second repeater has to be configured as 
level 2 repeater. The repeater can be optional configured for every mode. 
 
Example level 1 repeater:  
 
 
 
 
 
 
 
 
Jumper configuration: 

TCM 300

USB power supply

 

EVA 300/ 
TCM 320  

  
repeater 

mode  
 

EVA 320/ 
TCM 300  

  
receiver 
mode 
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6 EVA 320 evaluation board for STM 300 

6.1 Overview 

EVA 320 is designed to evaluate 
self-powered, battery less sensor 
applications based on STM 300 
modules. 
 
A STM 300 module on adapter 
board has to be plugged into the 
labelled slot.  
 
On-board solar cell and external 
solar cells are supported by the on-
board energy management. EVA 
320 can be connected to other en-
ergy harvesters by using the exter-
nal power converter slot, examples 
are ECT 300 thermo harvester or 
ECO 100 or ECO 200 push button 
converter. 
 
The EVA 320 comes with a short 
term energy storage (tantal capaci-
tor) to ensure short setup times for 
initial sensor operation and a long 
term storage (Goldcap) for opera-
tion during several days darkness. 
An optional lithium accu (e.g. 
VL2320-1HF or VL1220-1HF) can 
extend runtime during darkness to 
several months. Additional power 
storage concepts can be added via 
the external energy slot. 
 
Various sensor applications can be 
tested via on-board temperature 
sensor, brightness sensor and potentiometer. The status of the long term energy storage 
can be tracked by a voltage measurement circuit. 
  
Wake up (1-100s) and retransmission interval (7-140s) can be set via switches. Application 
specific buttons enable for example LEARN, WAKE and OCCUPANCY features. 
 
Signal LEDs can be used to show status of the ADIO6 and ADIO7 pins. This can be used for 
example to display the event of sending a telegram.   
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The STM 300 module provides a very flexible self-powered sensor platform. Standard firm-
ware offers multiple sensor scenarios and can be configured via digital input pins (e.g. 
jumper) and firmware parameterization (configuration area). Multiple digital or analogue 
inputs are measured and send via EnOcean radio interface. Wakeup and send cycles are 
configured via input pins (switch settings). The STM 300 user manual offers a detailed de-
scription. 
 
Following diagram shows the basic sequence of STM 300 standard firmware: 
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6.2 Power management and energy storage 

Power management and energy storage are essential parts of self-powered applications. 
EVA 320 provides a power management circuit optimized for solar cells. First it will charge 
the short term energy storage (470 uF capacitor) till VON (~2.45 V) is reached. Then it will 
charge the long term storage (e.g. 250mF PAS614L). An optional lithium accumulator 
VL2320-1HF or VL1220-1HF can be assembled. 
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6.3 Pin and data byte assignment of sensor inputs 

The EVA 320 comes with a set of sensors and specific measurement circuits. Following table 
shows the assignment between STM 300 pins, telegram data bytes and specific EnOcean 
telegram profiles: 
 
Pin EEP telegram 

byte / bit 
Profile 
Temp Sensor 

Profile 
Light 

Profile 
Room Operating Panel 

ADIO_0 DB_1 NTC Sensor  Illumination  NTC Sensor 
ADIO_1 DB_2 - - Potentiometer 
ADIO_2 DB_3 - Supply Voltage - 
ADIO_3 DB_0.BIT_0 - Jumper - 
WAKE0 DB_0.BIT_0 - - Occupancy button 
ADIO_4 DB_0.BIT_1 - - - 
ADIO_5 DB_0.BIT_2 - - - 
WAKE1 DB_0.BIT_3 Learn button Learn button Learn button 
 
 
EVA 320 supports at least the following standardized EnOcean Equipment Profiles (EEP): 
 
- Temperature Sensor  EEP V2.0 No.: 07-02-05 (from EEP V2.1: A5-02-05)  
  DB_1: Temperature 0...40°C, linear n=255...0 
  DB_0.BIT_3 = 0: Teach-in telegram (learn button pressed) 
  DB_0.BIT_3 = 1: Data telegram (sensor value transfered) 
  
- Light Sensor  EEP V2.0 No.: 07-06-02 (from EEP V2.1: A5-06-02)  
  DB_3: Supply voltage 0…5.1V, linear n=0…255 
  DB_2: Illumination 0…510 lx, linear n=0…255* 
  DB_1: Illumination 0…1024 lx, linear n=0…255 
  DB_0.BIT_3: Learn button, 0 = Teach-in telegram, 1 = Data telegram 
  DB_0.BIT_0: Range select, 0 = Range acc. to DB_1, 1 = Range acc. to DB_2* 
 
- Room Operating Panel  EEP V2.0 No.: 07-10–05 (from EEP V2.1: A5-10-05) 
   Temperature sensor, Set point and Occupancy Control (push button)   
   DB_2: Set point Min. - … Max. +, linear n=0...255 (Poti) 
   DB_1: Temperature 0...40°C, linear n=255...0 
   DB_0.BIT_3: Learn button, 0 = Teach-in telegram 1 = Data telegram 
   DB_0.BIT_0: Occupancy button, 0 = Button pressed, 1 = Button released 
 
For details about the EnOcean Equipment Profiles (EEP) see chapter 9.3 “Radio Telegrams 
according to EnOcean Alliance Standardization”, page 46. 
 
 
* not supported 
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Example of sensor data interpretation: 
 
STM data field: 0xDE00690E 
 
Data byte 0: 0x0E b1110  Digital Inputs (e.g. range select) 
Data byte 1: 0x69 105 Temperature or brightness sensor (depends on ADIO0 jumper) 
Data byte 2: 0x0A 10 Potentiometer  
Data byte 3: 0xDE 222 Long term storage voltage 
 
Temperature (DB1): 
T = (1-105/255)*40°C = 23.5°C 
 
or 
 
Brightness / Light intensity (DB1): 
Li =  105/255 * 1,8V  * 529.1lx/V = 329 lx 
 
Potentiometer: 
Po = 10/255 * 100% = 3.9% 
 
Long term storage voltage (DB3): 
U = 222/255 * 1,8V * 2 + 0.3V = 3.34V 
 
 
See STM 300 manual for further details of the internal A/D converter. 
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6.4 STM 300 firmware configuration with DolphinStudio 

Wakeup and retransmit intervals on the STM 300 can be either configured via external cir-
cuitry, e.g. switches on EVA 320 (see STM 300 configuration pins). Additionally STM 300 
firmware offers the possibility to configure those parameters within the configuration area 
of flash memory.  DolphinStudio is used to set this configuration area, e.g. following values 
can be set: manufacturer ID, EnOcean Equipment Profile and threshold values etc. 
 
Following image illustrates the configuration tool: 
 

Selection in depending of DolphinView version 
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6.5 Self-Powered temperature sensor demonstration 

Following example demonstrates a solar 
powered temperature sensor transmitting 
a standard EnOcean Alliance temperature 
sensor telegram. Make sure that you have 
configured EVA 320 switches and jumpers 
according to the image below. 
 
Sensor values are sent via temperature 
sensor profile (EEP: A5/07-02–05). Make 
sure that you have configured EVA 320 
switches/jumpers and set the right profile 
via DolphinStudio. 
 

Self-powered
Sensor
EVA 320

USB 
Transceiver

(Mode1)
EVA 300

PC
Dolphin

ViewUSB

 
 
The voltage value on the ADIO0 pin will 
be sampled and send according to EnO-
cean Alliance Temperature Sensor - Profile 
0b000010.   
 
The EVA 320 is equipped with following 
temperature sensor:  NTCLE100E3224JB0 
Temperature can be calculated from data 
byte 1 (ADIO0) with the following equa-
tion: 
T = (1-N/255)*40°C 

 
 

 
 
 
 
 
 

 

Temperature sensor (NTC) 
on EVA 320 board is not cali-
brated.  
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6.6 Self-powered room operating panel demonstration 

This example demonstrates a solar powered 
room controller. Following parameters are 
measured via AD-converter pins: 
 
ADIO0: actual temperature (NTC) 
ADIO1: target temperature (potentiometer)  
WAKE0: occupancy button 
 
Sensor values are sent via Room Operating 
Panel profile (EEP: A5/07-10–05). Make 
sure that you have configured EVA 320 
switches/jumpers and set the right profile 
via DolphinStudio. 
 

Self-powered
Sensor
EVA 320

USB 
Transceiver

(Mode1)
EVA 300

PC
Dolphin

ViewUSB

 
 
With those settings the STM 300 will wakeup 
every 10s and send the temperature and 
potentiometer values if they have changed 
significantly. If there is no significant change 
of temperature or potentiometer value there 
will be a retransmit at least every 70-140s. 
Pressing the WAKE0 (occupancy) button will 
immediately wake the STM 300 and send a 
telegram with actual temperature and po-
tentiometer value. 
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6.7 Solar-Powered ambient light sensor  

This example demonstrates a solar powered 
brightness sensor. The brightness sensor cir-
cuit is connected to ADIO0. The sensor value is 
sent via light sensor profile (EEP A5/07-06-
02). Make sure that you have configured the 
EVA 320 switches and jumpers according to 
the image below. 
 
Brightness: 
EVA 320 is equipped with following brightness 
sensor:  SFH 2430 
Light intensity can be calculated with following 
formula: 
Li =  N/255 * 1,8V  * 529.1lx/V 
 
 
 
Max brightness value will be about 950Lux. 
16 ms SCO active leads to higher energy con-
sumption. This can be configured via Dolphin-
Studio: value 08 = 16 ms, value 255 = 2 ms 
(default). 

 
 
EVA 320-2 brightness circuit delivers different 
measurement results in case of fluorescent 
lamps. Energy consumption and fluorescent 
lamps issue can be optimized by implementing 
following application note: 
http://www.enocean.com/fileadmin/redak-
tion/pdf/app_notes/AN304_LIGHT_SENSOR_Jan07.pdf 
 
 

http://www.enocean.com/fileadmin/redaktion/pdf/app_notes/AN304_LIGHT_SENSOR_Jan07.pdf�
http://www.enocean.com/fileadmin/redaktion/pdf/app_notes/AN304_LIGHT_SENSOR_Jan07.pdf�
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6.8 Self-Powered temperature sensor with long term storage status 

 
The following example demonstrates a solar powered temperature sensor transmitting also 
the current status of long term energy storage (voltage). Make sure that you have config-
ured EVA 320 switches and jumpers according to the image below. 
 

 
 
Long term storage Voltage: 
 
The voltage at energy long term energy storage (e.g. Goldcap) is measured via a resistive 
voltage divider. According to the measurement circuit a typical 0.3V drain-source voltage 
has to be added. Long term energy storage can be calculated with following formula: 
U ≈ N/255 * 1,8V * 2 
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DolphinView can be used to visualize voltage level on long term storage (GCAP). Load 
eva320.xml to interprete data bytes. * 

 
 
 
 
 
 
 
* This feature will be available for DolphinView versions > 3.x.x.x 
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6.9 Extensions 

6.9.1 External energy harvester  

Additional harvesters, e.g. thermo har-
vester or push button harvester, can be 
connected via “Ext. source ” clamp.  If elec-
trical characteristics do not fit to on-board 
solar charging circuitry, a specific energy 
converter module can be plugged into the 
“Power Converter” slot. 
 

6.9.2 External solar cell 

The required size (area) of the solar cell 
depends on the application requirements.  
E.g. how much energy is need, size / space 
limitations due to the housing or pricing. 
 
The EVA 320 has a “medium” size solar cell (50x20mm) assembled on the pcb board. Other 
solar cells can be connected via “External solar” connector. 
 

6.9.3 ECT 310 Perpetuum Module 

Connect Peltier element (e.g. TEC2L-15-
15 5.6/73CS) with heat sink to “Ext. so-
lar” clamp 
- Plug ECT300 into “Power Converter” Slot 
 
 
For the STM 3xy product family an Exten-
sion Developer’s Kit is available: EDK 312  
 
 
 

ECT
310

Peltier

Vout+

Vin+

GND

GND
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7 Further documents 

 

User Manuals can be downloaded from following website: 
http://www.enocean.com/en/products-technology/    
 
Software, Firmware, API and documents can be downloaded from: 
http://www.enocean.com/en/download/  
 
 

 EDK 300 Getting Started 

 EVA 300 Schematics 

 EVA 320 Schematics 

 TCM 3x0 User Manual 

 STM 300 User Manual 

 PTM 2x0 User Manual 

 DolphinAPI Online Help 

 Applications notes 
 
EnOcean Alliance Euipment Profile (EEP) can be downloaded from following website: 
http://www.enocean-alliance.com    

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.enocean.com/en/products-technology/�
http://www.enocean.com/en/download/�
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8 Abbreviations 

 
1BS  1-Byte Sensor Communication 
4BS  4-byte Sensor Communication 
ADIO  Analogue Digital Input Output (pin) 
API  Application Programming Interface 
CE  Conformité Européenne 
CH  Channel 
CLR  Clear 
ECT  EnOcean Thermo Converter/Harvester 
ECO  EnOcean Push Button Harvester 
EDK  EnOcean Developer Kit 
EEP  EnOcean Equipment Profiles 
EMC  Electro Magnetic Compatibility 
EOP  EnOcean Programmer 
EPM  EnOcean Field Intensity Meter 
ESD  Electrostatic discharge 
EVA  Evaluation Board 
FCC  Federal Communications Commission (US) 
FW  Firmware (Module) 
IDE  Integrated Development Environment 
LMI  Learn Mode Indicator 
LRN  Learn 
PTM  Push Button Transmitter Module 
PWM  Pulse Width Modulation 
R&TTE  Radio Equipment and Telecommunications Terminal Equipment (EU) 
RF   Radio Frequency 
RPS  Repeated Switch Communication  
Rx  Receive (RF, SPI, UART) 
RSSI  Received Signal Strength Indicator 
SPI  Serial Peripheral Interface  
STM  Scavenger Module 
SW  Software (PC) 
TCM  Transceiver Module 
Tx  Send (RF, SPI, UART) 
UART  Universal Asynchronous Receiver/Transmitter (e.g. RS232) 
USB  Universal Serial Bus 
XTAL  Crystal 
XTO  Crystal Oscillators 
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9 Annex 

9.1 EVA 300 jumpers, buttons and LEDs 

 
Switch and buttons: 
 

 Power : Power on/off switch  
 RESET : Reset TCM 3x0 module 
 LEARN : Enter EnOcean ID learn mode 
 CLEAR : Clear EnOcean ID table and enter learn mode 
 WAKE0 : STM 300 only feature e.g. occupancy button (optional) 
 WAKE1 : STM 300 only feature e.g. learn button (optional) 

 
 
Serial interface jumper: 
 

 ADIO6 : Receive/Transmit serial interface cut off 
 ADIO7 : Receive/Transmit serial interface cut off 

 
 
Voltage jumper: 
 

 VCC ON : Cut off on board voltage regulator for ext. Power supply   
            TCM 300=2,5-4,5V, TCM 320=2,5-3,6V 

 VDDLIM : Activate Voltage Limiter for power supply (only STM 300)  
 VDD : Supply Voltage for Module (cut off), e.g. for current measurement 
 IOVDD : IO Voltage selection (3,3V = line powered / default, or 1,8V) 

 
 
Repeater jumper: 
 

 2LEVEL  : Selector for one- or two-level repeater (GND=1level, IOVDD=2level) 
 REPEATER  : Selector for repeater mode (GND=off, IOVDD=on) 

 
 
Signal LEDs: 
 

 POWER  : Signals power on 
 ADIO7  : Programming pin & IO CH0 
 SCSEDIO0 : Programming pin & IO CH1 
 SCLKDIO1  : Programming pin & IO CH2  
 WSDADIO2 : Programming pin & IO CH3  
 RSDADIO3 : Programming pin & LMI output 
 RSSI/PWM : PWM signal from ADIO7 
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9.2 EVA 320 jumpers, buttons and LEDs 

 
Switch and buttons: 
 

 Power : Power on/off switch  
 RESET : Reset switch 
 BUTTON1 : wake capable switch (connected to ADIO4 and WAKE1) 
 BUTTON2 : wake capable switch (connected to ADIO5 and WAKE1) 
 OCCU/WAKE0 : wake capable switch (typical used for occupation signal) 
 LRN/WAKE1 : wake capable switch l(typical used for learn EnOcean ID) 
 RETRANSMIT : selects retransmit interval (see STM300 user manual) 
 WAKEUP : selects wakeup interval (see STM300 user manual) 
 STORAGE : selects long term storage device (optional Accu, GCAP GoldCAP or 

    external connected storage device 
 Power Source  : selects power source (solar cell, ext. solar cell, ext. source connector  

   or from USB programmer 
 Ext. Energy Management: turns off on board energy management circuitry  

    (allows the use of plug in circuitry 
 
Serial interface jumper: 
 

 ADIO6 : Receive/Transmit serial interface cut off 
 ADIO7 : Receive/Transmit serial interface cut off 

 
Signal LED: 
 

 ADIO6  : Signals ADIO6 state 
 ADIO7  : Signals ADIO7 state 

 
Sensor and measurement jumper: 
 

 ADIO3/DVDD : Light Intensity Range Select  
   ADIO3 used as digital input (jumper set = low) 
    DVDD connects DVDD to pull up resistor 

 ADIO2/WXIDIO : Storage voltage measurement circuitry 
    ADIO2 connects measurement circuitry to ADIO2 
    WXIDIO trigger signal for measurement  

 ADIO1/DVDD : Potentiometer measurement circuitry 
   ADIO1 connects potentiometer to ADIO1 
    DVDD connects DVDD to potentiometer 

 ADIO0/DVDD : Light Intensity / Temperature Sensor (NTC) measurement circuitry 
   ADIO0 selects Light Intensity or Temperature sensor to ADIO0 
    DVDD connects DVDD to respective sensor 

 ADIO4 : disconnects BUTTON1  
 ADIO5 : disconnects BUTTON2 
 WAKE1 : disconnects WAKE1/LRN button 
 WAKE0 : disconnects WAKE0/OCCUP. button 
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9.3 Radio Telegrams according to EnOcean Alliance Standardization 

All interoperable EnOcean enabled devices need to be declared com-
pliant to one or more of the EnOcean Equipment Profiles (EEP). Such 
declaration needs to be done by the vendor prior to market introduc-
tion and in line with the Certification Specification of the EnOcean 
Alliance. 
 
 
The EnOcean Equipment Profile (EEP) is a unique identifier that describes the functionality of an 
EnOcean device irrespective of its vendor. 
 
In total, all technical requirements define three profile elements, which make up the organiza-
tional description of all profiles: 
 
1) The EnOcean Radio Protocol (ERP) telegram type (RORG = EEP 2.1, ORG = EEP 2.0) 
2) Basic functionality of the data content (FUNC) 
3) Type of device in its individual characteristics (TYPE)  
 
Therefore, every EEP profile has a number, which is made up of three components: 
 

 
 
Telegram types: 
 
Telegram RORG ORG  
RPS F6 05 Repeated Switch Communication 
1BS D5 06 1 Byte Communication 
4BS A5 07 4 Byte Communication 
VLD D2 ≙ RORG Variable Length Data 
MSC D1 ≙ RORG Manufacturer Specific Protocol 

 
 
A details description of the EnOcean Alliance standard can be downloaded from: 
http://www.enocean-alliance.org  

http://www.enocean-alliance.org/�

