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1 Features 
 Very low power RF sub GHz transceiver  
 Programmable radio features – Modulation schemes: 2-FSK, GFSK, MSK, GMSK, OOK, ASK – Air 

data rate from 1 to 500 kbps – On-board U.FL connector for external antenna – Operating 
temperature range from - 40 °C to 85 °C 

 RF features – Receiver sensitivity: -118 dBm – Programmable RF output power up to +11.6 dBm 
 Host interface – SPI 
 General I/O – Up to 32 programmable I/O functions on 4 GPIO programmable module pins 
 Two carrier frequency versions: 868 MHz for externally tuned antenna – 915 MHz for externally 

tuned antenna 
 Dimensions: 11.5 x 13.5 x 2.0 mm 

 
 

2 Applications 
 AMR (automatic meter reading) 
 Home and building automation 
 WSN (wireless sensor network) 
 Industrial monitoring and control 
 Wireless fire and security alarm systems 
 Point-to-point wireless link 
 6LoWPAN MESH network 
 Wireless M-Bus protocol stacAll electrical devices produced by ELPRO are intended for 

commercial use („business to business“) 
 

3 Description 
The ELPRO Radio Module - Sub GHz (868 or 915 MHz) programmable transceiver module is an easy-to-
use Sub GHz transceiver certified module with many programmable features. The module provides a 
complete RF platform in a tiny form factor. The module can operate at the 868 or 915 MHz frequency 
band. The ECOLOG-PRO Radio module integrates wireless connectivity in target electronic devices 
without requiring particular RF experience or expertise. This certified solution optimizes the time to 
market of the final applications. The module is designed for maximum performance in a minimal space, 
with 4 programmable I/O pins and an SPI serial interface.  
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4 Block schematic 
 

 
Figure 1: Block diagram 
 
 

5 ECOLOG-PRO Radio module functional behavior 
The device inside the ECOLOG-PRO Radio module has a built-in main controller which controls the 
switching between the two main operating modes: transmit (TX) and receive (RX). In the SHUTDOWN 
condition, the radio module can be switched on or off with the external SDN pin, all other functions, 
registers and commands are available through the SPI interface and GPIOs.  
 
No internal supply is generated (to minimize battery leakage), so all stored data and configurations are 
lost. The GPIO and SPI ports of the module during SHUTDOWN are a hi-Z state. From SHUTDOWN, the 
SDN pin can switch the radio module on, bringing it to the default READY state, where the reference 
signal from XO is available. From the READY state, the radio module can be moved to the LOCK state to 
generate the high precision LO signal and/or TX or RX modes.  
 
Switching from RX to TX and vice versa can only occur via the LOCK state. This operation is normally 
managed by radio control with a single user command (TX or RX). The radio module can then return to 
its default READY state and placed in the SLEEP state with very low power consumption. If no timeout is 
required, the radio module can be moved from READY to STANDBY, which has the lowest possible 
current consumption while retaining FIFO, status and configuration registers.  
 
To manage the transitions to and from these operating modes, the controller works as a state machine 
manipulated by SPI commands. 
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Figure 2: ECOLOG-PRO Radio functional state transitions 
 
 

6 Hardware specifications 
General conditions (VIN = 3.3 V and 25 °C) 

 
Table 1: Absolute maximum ratings 
 

 
Table 2: Recommended operating conditions 
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Table 3: ECOLOG-PRO Radio module current consumption @ 868 MHz 
 

 
Table 4: ECOLOG-PRO Radio module current consumption @ 915 MHz 
 
 

6.1 Modules RF compliance limits  
The RF compliance limits are those tested for FCC, IC and CE certification using the dedicated dongle 
(PC92A.V01). These limits are enforced by the dongle firmware. Care must be taken with custom 
application firmware to ensure these limits are not exceeded, voiding the FCC, IC and CE certification. 
 

 
Table 5: RF compliance limits table,  
(1) FCC and IC standards are applicable only to the ECOLOG-PRO Radio module @ 915 MHz 
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6.3 Pin connections 

 
Figure 3: Pin connections 
 

 
Table 6: Pin numbering 
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7 Mechanical Dimensions 

 
Figure 4: Mechanical dimensions 
 
 

 
 

Figure 5: Recommended land pattern 
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8 Hardware design 
Hardware design radio module supports SPI hardware interfaces. Precautions:  

 All unused pins should be left floating; do not ground. 
 All GND pins must be well grounded. 
 The area around the module should be free of any ground planes, power planes, trace routings, 

or metal for 6 mm from the module antenna position, in all directions. 
 Traces should not be routed underneath the module. 

 
 

9 Reflow soldering  
The ECOLOG-PRO Radio module is a surface mount Sub GHz Transceiver module supplied on a 11 pin, 4-
layer PCB. The final assembly recommended reflow profiles are indicated here below. Soldering phase 
has to be executed with care: In order to avoid undesired melting phenomenon, particular attention has 
to be taken on the set up of the peak temperature. Here following some suggestions for the 
temperature profile based on IPC/JEDEC J-STD-020C, July 2004 recommendations. 
 

 
Table 7: Soldering 
 

 
Figure 6: Soldering profiles 
  



 
 

20240911_OM_ ECOLOG-PRO Radio module 868_920 MHz_V04.docx | Page 10 / 31 

10 Module user firmware short description  
For more user firmware information, please refer to the SPIRIT1 Datasheet on www.st.com. The 
following notes provide a summarize the many programming options for the radio-xxx module.  
 
 

10.1 Register table  
This section describes all the registers used to configure the device, assembled into the module. The 
description is structured in sections according to the register usage. The device has three types of 
registers: 
 

 Read and write (R/W), which can be completely managed by SPI using READ and WRITE 
operations 

 Read-only (R) 
 Read-and-reset (RR), is automatically cleared after a READ operation A further category of 

special registers collects the ones which cannot be categorized in anyof the three mentioned 
above R/W, R, or RR. The fields named as “Reserved” must not be overridden by the user, 
otherwise, behavior is not guaranteed. The memory map is shown in the following table: 

 

 
Table 8: General configuration registers 
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Table 9: General configuration registers 
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Table 10. Radio configuration registers (analog blocks) 

 
$ 
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Table 11. Radio configuration registers (digital blocks) 
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Table 12. Packet/protocol configuration registers 
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Table 13. Frequently used registers 

 

 

11 Regulatory compliance 
11.1 RF compliance 
The RF certifications obtained are described in table below. 

ID Part Comment 
FCC ID Z45-ECOPROR9 With external “. ANT-916-CW-

HW” antenna and UFL to SMA 
connector RF cable version  

IC ID 9954A-ECOPROR9 With external “. ANT-916-CW-
HW” antenna and UFL to SMA 
connector RF cable version 

ETSI Compliant With external “. ANT-868-CW-
HW” antenna and UFL to SMA 
connector RF cable version 

 
Table 14: RF certification summary 
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11.2 ECOLOG-PRO Radio 915 MHz module approved antenna 
For ECOLOG-PRO Radio 915 MHz module, the approved antenna is the ANT-916-CW-HW. 
Below is an extract from the antenna datasheet:  
 

11.2.1 Product Description 
HW Series ½-wave center-fed dipole antennas 
deliver outstanding performance in a rugged 
and cosmetically attractive package. The 
antenna contains a helical element and internal 
counterpoise which eliminates external ground 
plane dependence and maximizes performance. 
HW Series antennas attach via a standard SMA 
or Part 15 compliant RP-SMA connector. Custom 
colors and connectors are available for volume 
OEM customers. 
 

11.2.2 Features 
 Low cost 
 Internal counterpose 
 Bandwidth covers entire ISM 900MHz band 
 Excellent performance 
 Omni-directional pattern 
 Outstanding VSWR 
 Rugged & damage-resistant 
 Standard SMA or Part 15 compliant RP-SMA connector 
 Internal O-ring seal on connector 

 

11.2.3 Electrical Specifications 
 Center Frequency:  916 MHz 
 Recmd. Freq. Range:  900–930 MHz 
 Wavelength:   ½-wave 
 VSWR:   ≤2.0 typical at center 
 Peak Gain:   1.2 dBi 
 Impedance:   50-ohms 
 Connection:   SMA or RP-SMA 
 Oper. Temp. Range:  –20°C to +85°C 

Electrical specifications and plots measured with a 10.16 cm x 
10.16 cm (4.00" x 4.00") reference ground plane.     

 

Table 15. ANT-916-CW-HW specifications 
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11.3 ECOLOG-PRO Radio 868 MHz module approved antenna 
For ECOLOG-PRO Radio 868 MHz module, the approved antenna is the ANT-868-CW-HW. 
Below is an extract from the antenna datasheet:  
 

11.3.1 Product Description 
HW Series ½-wave center-fed dipole antennas 
deliver outstanding performance in a rugged 
and cosmetically attractive package. The 
antenna contains a helical element and internal 
counterpoise which eliminates external ground 
plane dependence and maximizes performance. 
HW Series antennas attach via a standard SMA 
or Part 15 compliant RP-SMA connector. Custom 
colors and connectors are available for volume 
OEM customers. 
 

11.3.2 Features 
 Low cost 
 Internal counterpose 
 Excellent performance 
 Omni-directional pattern 
 Outstanding VSWR 
 Rugged & damage-resistant 
 Standard SMA or Part 15 compliant RP-SMA connector 
 Internal O-ring seal on connector 

 

11.3.3 Electrical Specifications 
 Center Frequency:  868 MHz 
 Recmd. Freq. Range:  855–880 MHz 
 Wavelength:   ½-wave 
 VSWR:   ≤2.0 typical at center 
 Peak Gain:   0 dBi 
 Impedance:   50-ohms 
 Connection:   SMA or RP-SMA 
 Oper. Temp. Range:  –20°C to +85°C 

Electrical specifications and plots measured with a 10.16 cm x 
10.16 cm (4.00" x 4.00") reference ground plane.     

 

Table 15. ANT-868-CW-HW specifications 
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12 RoHS compliance  
ECOLOG-PRO Radio modules comply with the ECOPACK2 level of RoHS compliance grade. 
 

13 FCC regulations 
The ECOLOG-PRO Radio module 915 MHz complies with part 15 of the FCC Rules. Operation is subject to 
the following two conditions: (1) This device / module may not cause harmful interference, and (2) this 
device must accept any interference received, including interference that may cause undesired 
operation. Above mentioned devices / modules operate in the 902-928MHz band.  
 
This equipment complies with FCC and IC radiation exposure limits set forth for an uncontrolled 
environment. This equipment should be installed and operated with a minimum distance of 20 cm from 
any body part of nearby persons. This transmitter must not be co-located or operating in conjunction 
with any other antenna or transmitter." 
 
Changes or modifications not expressly approved by the party responsible for compliance voids the 
user's authority to operate this equipment. 
 
Cet équipement est conforme aux limites d'exposition aux rayonnements IC établies pour un 
Environnement non contrôlé. Cet équipement doit être installé et utilisé avec un minimum de 20 cm de 
distance entre la source de rayonnement et votre corps. 
 
Ce transmetteur ne doit pas être place au même endroit ou utilise simultanément avec un autre 
transmetteur ou antenne. 
 

14 IC regulations 
This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and 
Economic Development Canada’s licence-exempt RSS(s). Operation is subject to the following two 
conditions: 
(1) This device may not cause interference. 
(2) This device must accept any interference, including interference that may cause undesired operation 
of the device. 
 
L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR 
d’Innovation, Sciences et Développement économique Canada applicables aux appareils radio exempts 
de licence. L’exploitation est autorisée aux deux conditions suivantes: 
1) L’appareil ne doit pas produire de brouillage; 
2) L’appareil doit accepter tout brouillage radioélectrique subi, même si le brouillage est susceptible 
d’en compromettre le fonctionnement. 
 
This radio transmitter 9954A-ECOPROR9 has been approved by Innovation, Science and Economic 
Development Canada to operate with the antenna types listed below, with the maximum permissible 
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gain indicated. 
Antenna types not included in this list that have a gain greater than the maximum gain indicated for any 
type listed are strictly prohibited for use with this device. 
 
Le présent émetteur radio 9954A-ECOPROR9 a été approuvé par Innovation, Sciences et 
Développement économique Canada pour fonctionner avec les types d'antenne énumérés ci-dessous et 
ayant un gain admissible maximal. Les types d'antenne non inclus dans cette liste, et dont le gain est 
supérieur au gain maximal indiqué pour tout type figurant sur la liste, sont strictement interdits pour 
l'exploitation de l'émetteur. 
 
 

15 Revision History 
 

Date Version Author Description 
12.APR.2024 01 HESCHU Initial Version 
09.SEP.2024 02 HESCHU Chapter 13 (FCC and IC regulations) added 
10.SEP.2024 03 HESCHU Chapter 11.3.1 antenna description changed 
11.SEP.2024 04 HESCHU Chapter 11.2 and 11.3 (antenna spec) added, 11.3.1 changed 

11.1 (RF compliance) changed, 13 changed, 14 added 
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