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Short Hand Guide                                       
1) System Architecture 
The Module has 3 communication interfaces: 
- An Infrared Interface, receiving data from an Energy Meter 
- An USB 2.0 interface used to configure the Module and to monitor its 

functions during operation. 
- A LoRaWAN® interface, compliant with LoRaWAN® 1.0.1 version, transmitting 

data using a RF band around 868 MHz. 
The power supply of the module is 230 Vac. Both USB and LoRa interface are 
5kV isolated from mains supply. The IR interface is, of course, intrinsically 
isolated. 

2) Front of the Module 
On the front of the Module there are: 
- a receptacle for a SMA 868 MHz RF antenna,  
- a micro USB connector (micro USB A or B)  
- 2 LEDs 
    • A yellow LED that is lighted when a wireless transmission takes place 
    • A green LED indicating the status of the Infrared communication with the 

Meter. 
Both LEDs blink alternatively during a hard configuration reset 

 

SMA 868 MHz Dipole Antenna              

 
 
 
 
 
 
 
 
 
 

 
Center Frequency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    868 MHz  
Wavelength  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    Half wave 
Impedance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    50 Ohm 
Connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    SMA 
Tilt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    90 degrees 
Rotation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    360 degrees 
SMA (male pin) 
 
The antenna is just an example. Any antenna with the same characteristics 
can be adopted. If necessary, it is possible to mount an antenna with 
magnetic remote mounting  
  
 
 
 
 
 
 
 
 

 

Model 
ECSWL03 
 
Lateral communication interface suitable to read Energy values 
from a 1Phase or a 3Phase Energy Meter and to make them 
available via LoRaWAN®.  
The messages are in ASCII characters and contain energy values 
and their OBIS codes.

This device must be installed indoor only by a professional 
electrician fitter according to local applicable installation 
standards.

Read this manual carefully BEFORE installing the instrument.

Do not plug in or unplug this product when the power supplying 
is ON. Its use is only permitted within the limits shown and 
stated in the installation instructions. The device and the 
equipement connected can be destroyed by loads exceeding 
the values stated. 

Any type of intervention on the products, including cases in 
which they cease to function or present defects, can be 
dangerous for the operator's safety and relieves the 
Manufacturer from all civil and criminal liability.

 
Lateral Infrared Communication           
The status of the communication with the meter next to the module is 
described by the green LED.  

1) NO COMMUNICATION - If there is no counter next to the module or if the 
counter is off. the LED flashes slowly (0.5 seconds ON and 1.5 seconds 
OFF) 

 

 
  

2) When the presence of the meter is detected, the module tries to initiate 

communication (it must decrypt an access key). The LED flashes quickly 
(0.2 seconds ON and 0.2 seconds OFF). This phase generally lasts less 
than 9 seconds. 

 
 

 
3) Once accessed, the counter periodically sends its data every 4 seconds 

to the module. The LED is on steady. 
 
 

 
 

 

Message Forcing 
and Configuration Reset                        
The push-button has two functions: 
- To force a RF message:  

Push the button shortly (0.5 seconds) 
- To restore the default factory configuration:  
    • Keep the button pushed for 3 seconds: 
    • Both LEDs will start blinking alternatively 
    • Within 3 seconds, release and push the button again: the configuration 

will be restored to the following default values:  
        Interval between 
         2 messages:                         5 minutes 
         Power Index                          1 (corrispondente a +14dBm) 
         Device Address                    00000042H (4 byte esadecimale) 
         App Unique Identifier  
         (AppEUI)                               00000000000098FEH (8 bytes hex) 
         Application Key 
         (AppKey)                               0000000000000000000000000000010FH 
                                                     (16 bytes hex) 
         Join Procedure type             otaa 
         Spreading Factor                  sf12 
         Adaptive Data Rate              ON 
         Application 
         Session Key (*)                     00000000000000000000000000000087H 

                                            (16 byte esad,) 
         Network 
         Session Key (*)                     00000000000000000000000000000099H 

                                            (16 byte esad,) 
        (*) these two parameters are only relevant if the “abp” Join Procedure type is then activated
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USB LINK (Monitoring and configuring)                                                                             
On the front of the Module, a micro-USB receptacle is accessible. It is always possible to connect a USB cable to a PC. At the first plug-in, an Internet 
connection is required, to install the driver for the USB device inside the Module. 
When a USB cable is connected between the module and a standard USB port of a PC, the mains supply is not strictly required, because the Module can 
be fully supplied by the USB interface itself, including the power necessary for RF transmission. 

A dedicated application (HC_LoRa_manager.exe) is downloadable from the Herholdt Controls Web Site, www.hhcontrols.com. 
In summary, this is what is needed: 
- A Windows based Personal Computer (W7…W11) with at least one USB 2.0 port 
- An USB standard cable (micro USB on Module side) 
- An Internet connection when you connect USB at the first time, because the USB driver will be automatically installed. (if that does not happen, go and 

download the driver of FT230x from the FDTI website) 
- HC_LoRa_manager.exe installed (downloadable from www.hhcontrols.com) 
Each time a device is connected to an USB port, Windows assigns to it a COM Port number.  
Normally, a different COM is assigned to each new connected device, thus causing an excessive increase of the number of COM Ports that are “in use”; to 
avoid this, please, follow the instruction at the link: 

https://www.ftdichip.com/Support/Knowledgebase/index.html?ignorehardwareserialnumber.htm 

By using this tool, it is possible to configure the following parameters: 
- Interval between 2 messages. 

The interval between two consecutive RF messages can be: 5 minutes (default), 20 minutes, 1 hour, 2 hours, 4 hours, 8 hours and 24 hours. 

- Power Index.  
Decimal value representing the index value for the output power, from 1 to 5 (The lower the index, the greater the power). 

- Device Address.  
4-bytes hexadecimal number representing the device address from 00000000H - FFFFFFFFH. The device address must be unique for the current 
network. 

- Join Procedure type. 
Over-the-air-activation (otaa) or Activation by Personalization (abp) 

- Application Key  
8-bytes hexadecimal value representing the application session key 0000000000000000H - FFFFFFFFFFFFFFFFH.  
Significant only if Join ProcedureType=otaa 

- Application Unique Idenfier:  
16-bytes hexadecimal value representing the application unique identifier. This parameter is significant only when Join Procedure type=otaa 
00000000000000000000000000000000H- FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFH. 

- Network Session Key.  
16-bytes hexadecimal value representing the network session key 
00000000000000000000000000000000H - FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFH. 
This parameter is significant only when Join Procedure type=otaa 

- Application Session Key.  
16-bytes hexadecimal value representing the application session key 
00000000000000000000000000000000H- FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFH. 
This parameter is significant only when Join Procedure type=otaa 

- Selection of the Energy groups to be included inside the LoRa messages. 
As a default, all available energies and measures are transmitted, divided into 11 messages for a 3phase Meter or into 11 messages for a Single Phase 
Meter. For example with an interval between 2 messages of 20 minutes, the Module will send out the following messages: 
1st Message (Group 1), after 20 minutes 2nd Message (Group 2), after 20 minutes 3rd Message(Group 3),... after 20 minutes 11th Message group 11, 
after 20 minutes 1st Message(Group 1) again… and so on 
For a complete description of the measures included in the Groups, see the box on the next page. It is possible to exclude one or more groups, thus 
reducing the whole period. 

- Spreading Factor.   
The spreading factor defines the speed of data transmission. The smaller spreading factors, the higher the transmission data rate. 
The range is from sf7 to sf12 

- Adaptive Data Rate.  
ADR, when enabled, is a mechanism for optimizing data rates, on-air time and energy consumption in the network. It is configurable as On or Off.

 Herholdt Controls srl - 20132 Milano (Italy)

- A miniature push-button key, used: 
    • To reset the Module, restoring its parameters to their default values. 
    • To force the transmission of a LoRaWAN message. The message is 

transmitted if at least 10 seconds have passed since the last message. 

3) RF features 
- LoRa® Modulation, LoRaWAN® protocol  
- Class A Device, transmission is spontaneous, and there is no RF 

reception 
- Data Rate: 250…5470 bit/sec 
- Frequency Band: 863…870 MHz 
- Antenna: Any 868 MHz dipole Antenna (1/2 λ or 1/4 λ), SMA plug (male 

pin) connector 
 
4) Electrical characteristics 
The device is normally powered by mains supply:  
Supply Voltage: 92-276 V~, 45-65 Hz 
Power consumption:   normal operation <= 0.5VA, 
                                 during RF transmission <= 0.75VA 
Alternatively, it can be fully supplied by means of USB interface: 
USB Current consumption: normal operation <= 40mA, during RF 
transmission <= 60mA 
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Wiring Diagram                                       

TX RF

RX IR

92-276 Va.c.
45-65 Va.c.

2P manual
disconnect

switch

ECSWL03
LoRaWAN

USB
2.0

S A

Two poles disconnect device with a contact 
separation of at least 3 mm. 
 
Cartridge Fuse 5X20mm, Certified according 
to IEC 60127-2. Medium Acting. 
Operating current 125 mA.  
Voltage rating 250 Vac.  
For example: Littelfuse 0128.125 
 
Both fuse and fuse holder must have a 
minimum creepage distance of 4mm and 
minimum clearance distance of 3 mm 
between poles. The fuse breaks the Phase 
wire current. The fuse holder is DIN-rail 
mounting and must be mounted closely to the 
device. 
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Dimensions                                             
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Notes

        Group                           Energies                            Tariff                                                     OBIS                         Unit 
                                                                                                                                                     code                              

            1                            ΣL In   Wh  (T1+T2)                        T1+T2                       Imported                        1.8.0                        kWh, with 2 

                                           ΣL Out  Wh  (T1+T2)                       T1+T2                        Exported                        2.8.0                      decimal digits 

             2                               ΣL In   Wh  (T1)                               T1                           Imported                        1.8.1                        kWh, with 2 

                                               ΣL In   Wh  (T2)                               T2                           Imported                        1.8.2                      decimal digits 

             3                               ΣL Out  Wh  (T1)                              T1                           Exported                        2.8.1                        kWh, with 2 

                                              ΣL Out  Wh  (T2)                              T2                           Exported                        2.8.2                      decimal digits 

             4                           ΣL In  kVARh (T1+T2)                       T1+T2                       Imported                        3.8.0                       kvarh, with 2 

                                         ΣL Out kVARh (T1+T2)                      T1+T2                        Exported                        4.8.0                      decimal digits 

             5                              ΣL In  kVARh (T1)                             T1                           Imported                        3.8.1                       kvarh, with 2 

                                             ΣL In  kVARh (T2)                             T2                           Imported                        3.8.2                      decimal digits 

             6                             ΣL Out kVARh (T1)                            T1                           Exported                        4.8.1                       kvarh, with 2 

                                            ΣL Out kVARh (T2)                            T2                           Exported                        4.8.2                      decimal digits

Technical Specification (acc. to EN300.220 V3.1.1, EN 301 489, EN 62368-1:2018)

Available Energy Groups for a Single phase or a 3-phase meter                                   

All the 3-Phase Energies are “total”, meaning that they are the sum of the Energies of the 3 phases.

        Group                          Measures                       OBIS code       Notes  

            7                       Phase Voltages L1–L2–L3                   (12.7.0)           Instantaneous voltages 

             8                       Phase Currents L1–L2–L3                  (11.7.0)           Instantaneous currents 

             9                     Total Active & Reactive Power                (15.7.0)           Resolution 1 W 

            10                            Total Power Factor                        (84.7.0)           Resolution 0.001 

            11                       Frequency + Active Tariff                    (14.7.0)           Frequency in Hz + tariff code

LoraWAN Network Server 

Downlink command in  order to updates time ranges 
 
The downlink can be used to send a new timer interval configuration. 
The LoRa device sends a data request 3 minutes after startup and then every 1 hour. 
The server prepares the downlink message. After the uplink, the device receives a return message from the server. 
• The device sends the request for the new interval via uplink. 
• The server sends the new timer interval via downlink. 
• The device updates the timer interval if the interval differs from the current one.  
Even after sending an OBIS message, the server may still deliver a downlink message

LoraWAN Network Server 

Downlink command in  order to updates time ranges 
 
The downlink can be used to send a new timer interval configuration. 
The LoRa device sends a data request 3 minutes after startup and then every 1 hour. 
The server prepares the downlink message. After the uplink, the device receives a return message from the server. 
• The device sends the request for the new interval via uplink. 
• The server sends the new timer interval via downlink. 
• The device updates the timer interval if the interval differs from the current one.  
Even after sending an OBIS message, the server may still deliver a downlink message

The uplink message is

Available measures group for a Single phase or a 3-Phase energy meter

 Offset payload                        Data                                Ascii                       Format                      Range                  Description 
                                                code                                                               Coding 

             0                                       0x52                                       ‘R’ 

             1                                       0x45                                       ‘E’ 

             2                                       0x51                                      ‘Q’ 

             3                                       0x30                                       ‘0’

The downlink from server:

 Offset payload                        Data                              Format                      Range                                     Description 
                                                code                              Coding 

             0                                       0x52                                       ‘R’ 

             1                                       0x45                                       ‘E’ 

             2                                       0x51                                      ‘Q’                                                                                               

             3                                       0x30                                       ‘0’                                                                                               

             4                                   0x31-0x37                                ‘1-7’                         0x31-0x37                       New interval value for energy obis: 

                                                                                                                                                                                          Tx_5minutes=1  

                                                                                                                                                                                         Tx_15minutes=2  

                                                                                                                                                                                             Tx_1hour=3 

                                                                                                                                                                                            Tx_2hours=4 

                                                                                                                                                                                            Tx_4hours=5 

                                                                                                                                                                                            Tx_8hours=6 

                                                                                                                                                                                           Tx_24hours=7 

             5                                   0x31-0x37                                ‘1-7’                         0x31-0x37                          New interval value for measure: 

                                                                                                                                                                                          Tx_5minutes=1  

                                                                                                                                                                                         Tx_15minutes=2  

                                                                                                                                                                                             Tx_1hour=3 

                                                                                                                                                                                            Tx_2hours=4 

                                                                                                                                                                                            Tx_4hours=5 

                                                                                                                                                                                            Tx_8hours=6 

                                                                                                                                                                                           Tx_24hours=7

Downlink command to request the transmission of measurements 
 
The downlink can be used to request a specific measurement. There are two ways to request the transmission: either following a REQ0 command, or after 
an uplink message containing only the OBIS energy values. 
In both cases, the server’s downlink message is REQ1

The uplink message is

 Offset payload                        Data                                Ascii                       Format                      Range                  Description 
                                                code                                                               Coding 

             0                                       0x52                                       ‘R’ 

             1                                       0x45                                       ‘E’ 

             2                                       0x51                                      ‘Q’ 

             3                                       0x30                                       ‘0’

The downlink from server:

 Offset payload                        Data                              Format                      Range                                     Description 
                                                code                              Coding                                

             0                                       0x52                                       ‘R’                                                                                               

             1                                       0x45                                       ‘E’                                                                                               

             2                                       0x51                                      ‘Q’                                                                                               

             3                                       0x31                                       ‘1’                                                                                               

             4                                   0x31-0x35                                ‘1-5’                         0x31-0x35                                    Request measure: 

                                                                                                                                                                         1 = request  OBIS_Voltage  "(12.7.0)" 

                                                                                                                                                                          2 = request  BIS_Current  "(11.7.0)" 

                                                                                                                                                                          3 = request  OBIS_Power  "(15.7.0)" 

                                                                                                                                                                             4 = request  OBIS_PF  "(84.7.0)" 

                                                                                                                                                                         5 = request  OBIS_Freq_T  "(14.7.0)" 

             5                                                                                                                                                                                Not used

RF features 
Modulation                                                                                                                                                            LoRa® Modulation 
MAC protocol                                                                                                                                                        LoRaWAN® 
Frequency-Plan                                                                                                                                                     EU863-870 
Max RF Output Power                                                                                                                                           14 dBm 
Device Class                                                                                                                                                         Class A 
Join procedure type                                                                                                                                              abp or  otaa 
Data Rate:                                                                                                                                                             250 – 5470 bit/s 
Range                                                                                                                                                                   Up to 5 km (urban area) 
                                                                                                                                                                             Up to 15 km (rural area)                
Frequency band                                                                                                                                                    863.0…870 MHz 
DIN-rail mounting (acc. to DIN 43380 and EN60715) 
Housing                                                                                                                                                                1 module (18 mm) 
DIN-rail                                                                                                                                                                 35 mm  
Module depth                                                                                                                                                        70 mm 
Power supply 
Operating Voltage                                                                                                                                                  92-276 V~ 
Power consumption                                                                                                                                              <=1.5 VA 
Operating Frequency                                                                                                                                             45-65 Hz 
Wiring Connection                                                                                                                                                
Screw head Z +/-                                                                                                                                                 POZIDRIV PZ0 
Solid wire min (max) section                                                                                                                                  0.15 (2.5) mm2 
Stranded wire min (max) section                                                                                                                           0.15 (4) mm2 
Wires acc. to IEC 60332-1-2 if section>= 0.5 mm2, acc. to IEC 60332-2-2 for smaller sections                             
Electric Safety (acc. to EN 62368-1:2018)                                                                                                           
Pollution degree                                                                                                                                                    2  
Overvoltage category                                                                                                                                            III                                                
Working Voltage                                                                                                                                                    300 V 
Flammability (acc. to UL 94)                                                                                                                                   class V0 
Insulation (acc. to IEC 61140)                                                                                                                             II t  (symbol IEC 60417-5172 (2003-02) 
                                                                                                                                                                             Insulation between Main supply and accessible 
                                                                                                                                                                             parts (antenna and USB connector) = 5kV. 
                                                                                                                                                                             Each single equipment is tested in production 
                                                                                                                                                                             @4.5kV for 1s (electric strength test) 
Environmental conditions                                                                                                                                    
Operating Temperature                                                                                                                                         -25°C  -  +70°C 
Storage Temperature                                                                                                                                            -25°C  -  +75°C 
Relative Humidity not condensing 
Yearly average                                                                                                                                                      <= 75%     
On 30 days per year                                                                                                                                              <= 95%     
Installation                                                                                                                                                            Indoor 
Altitude                                                                                                                                                                 <=2000 m. 
Degree of Protection                                                                                                                                             IP20 (*) 
(*) The device must be installed inside a cabinet with IP rating IP30 or better.  
    Any exposed parts (outside the cabinet) must have a minimum degree of protection IP51.  
    Furthermore, the cabinet must have a Flammability degree V0 (according to UL-94) or better. 
USB Interface                                                                                                                                                        
Micro                                                                                                                                                                    USB 2.0  
Connection micro                                                                                                                                                  USB A o B 
Voltage 5Vdc                                                                                                                                                         (min 4.4 Vdc – max 5.25 Vdc) 
Current consumption                                                                                                                                            <= 60 mA 
Power consumption                                                                                                                                              <= 315 mW


