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Firmware version history The firmware version of the device can be read out via “myWIKA wireless 

device” mobile application by selecting “Request device data”. Alternatively, the firmware version is 

transferred to the IIoT plattform via LPWAN with the “Sensor identification message” 

 

Firmware Version Initial Release / Modifications 
1.0.11 Initial Release 

 

 

 

 

 

 

 

 

 

 

  

Supplementary documentation: 
 This special documentation for LoRa® communication specifications applies in conjunction 

with the operating instructions “Pressure sensor with wireless transmission, models PEW-1000 
and PEW-1200” (article number 14471927). 
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1 General information  

1.1 Abbreviations and definitions 

LPWAN: Low-power wide-area network, a category of wireless digital data network.  

Network: in this document, LPWAN for which a specific radio unit is designed, and configured to 
communicate with. 

Packet: A unit of radio transmission; it can contain LPWAN network management data, as well as zero, 
one, or several messages following the application protocol described in the present document. 

Device: Pressure sensor with wireless transmission, model PEW-1000. This is an electronic battery 
powered pressure sensor. It contains radio modules for both Bluetooth® Low Energy 
communication with a dedicated “myWIKA wireless device” mobile application available on 
PlayStore (Android) and App store (iOS) as well as LoRaWAN® communication version 1.0.3. 

Platform: generic term for the data processing and storage system that will bring meaning to the data 
sent by a radio unit. 

Channel: each parameter measured by an instrument is associated with a channel. Channels are 
defined by a channel number, the physical parameter they measure and a physical unit. 

Alarm: in this document, “alarm” is used as a generic technical term for condition-based packets sent 
by the radio unit and do not assume any level of severity. 

Process alarm: alarm related to the value of measurements on a channel (see sec. 2.5). 

Technical alarm: alarm related to the overall instrument status as well as the quality and reliability of 
the measurements of each channel. 

FS: Full Scale, refer to the instrument “full scale”, a.k.a. the instrument nominal measurement scale 
defined by a lower boundary, an upper boundary, and a physical unit. Scale is assumed linear. 

 

1.2 Scope of this document 

This technical guide gives a description of the LoRaWAN®-specific protocol developed for the 

pressure sensor with wireless transmission PEW-1000. It also describes the procedure of registration 

and commissioning of the device. It is targeted towards developers that have to design a driver for 

the product, and users that want to get a deeper understanding of the Wika product capabilities. 

 

1.3 Conventions 

As a convention, all the traffic that goes from the devices to the server (via the gateways) is called 

“upstream traffic”, and all the traffic that goes from the server to device (via the gateways) is called 

“downstream traffic”. 

Multi-byte fields are encoded following a “big-endian” convention (“network order”). The order for 

the transmission of bytes is the same as the left-to-right reading order, and bytes are numbered 

starting with 0. 

Bits are numbered from left-to-right, starting 7, with bit 7 representing respectively the most 

significant octet (a.k.a MSb). 
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Example: 

Bytes 0 1 2 

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 … 

Value 27 26 25 24 23 22 21 20 27 26 25 24 23 22 21 20 27 26 … 

 

2 Application protocol description 

2.1 Purpose  

The purpose of the applicative protocol is for the device to be able to communicate with an IIoT 

platform in order for one or several users to use all the features of the device remotely. 

 

The protocol was designed to be compact in order to minimize the energy consumption (for longer 

battery life) and also use the shared radio spectrum (to enable more instruments to be connected to 

a given network) more efficiently. 

The translation, in the upstream and downstream directions, between this optimized binary context-

dependent protocol, and a more versatile high-level protocol chosen by the customer for data 

processing, storage and display is the role of a software component called a “driver”. This document 

contains all the information that are needed by a customer to implement the “device applicative 

protocol” driver. 

 

 

 

 

 

 

 

 

 
 

The LoRa® mark and LoRa logo are trademarks of Semtech Corporation. 
LoRaWAN® is a mark used under license from the LoRa Alliance®.  
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2.2 Data channels 

For PEW-1000, the channels are defined as follows: 

Channel 
number 

Physical 
measurement 

Note 

0 Pressure 
Main channel: measurement provided by the electronic pressure 
sensor.  

1 Temperature 
Secondary channel: temperature inside the pressure sensor housing. 
Be aware: This is neither a process temperature nor an ambient 
temperature! 

Both channels are enabled by default. 

 

2.3 Device measurement encoding 

Channel data, i. e. device measurements, are expressed on a generic unitless scale [2,500; 12,500] 

(encoded as a 16-bit integer) corresponding to the measurement range of the instrument. One unit 

of measurement is equivalent of 0.01 % of the span of the instrument. Process alarm thresholds are 

expressed on the same scale. 

The conversion between unitless digital data and the real physical value is performed using the 

following formula: 

𝑟𝑒𝑎𝑙 𝑝ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 = ((
𝑑𝑖𝑔𝑖𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 − 2500

10000
) ∗ 𝑠𝑝𝑎𝑛) + 𝑆𝑡𝑎𝑟𝑡 𝑜𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒 

Where the span of an instrument channel is defined using the following formula: 

𝑠𝑝𝑎𝑛 = 𝑒𝑛𝑑 𝑜𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒 − 𝑠𝑡𝑎𝑟𝑡 𝑜𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒 

 

For example, a digital value of 4500 on device with a range of pressure [0 – 10 bar] (full scale = 10 bars) 

corresponds to a real pressure of 2 bar. 

 

From a protocol standpoint, data is considered valid between 0 and 15,000 (decimal) allowing values 

of -25 % to 125 % of the instrument’s measurement range to be encoded. This does not imply the 

instrument is actually capable of covering this extended span. Accuracy outside of the instrument’s 

measurement range will typically be degraded or unspecified. 

For the PEW-1000, the span and start of measurement range for channel 0 is variable, depending on 

the pressure range ordered by the customer. The span and start of measurement range of channel 1 

are  fixed. 

As an example, for a pressure range of -1 … 9 bar and a digital value of 0x2DD2, the data is 

interpreted as such: 

𝑠𝑝𝑎𝑛 = (9 𝑏𝑎𝑟) − (−1 𝑏𝑎𝑟) = 10 𝑏𝑎𝑟 

𝑑𝑖𝑔𝑖𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 = 0𝑥2𝐷𝐷2 = 11730 

𝑟𝑒𝑎𝑙 𝑝ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 = ((
11730 − 2500

10000
) ∗ 10 𝑏𝑎𝑟) + (−1 𝑏𝑎𝑟) 

𝑟𝑒𝑎𝑙 𝑝ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 = 8.23 𝑏𝑎𝑟 
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The following table gives more examples of data interpretation: 

Instrument  
measurement 

range 

16-bit data value (or alarm threshold) 

0x09C4 = 
2,500 

decimal 

0x30D4 = 
12,500 
decimal 

0x099E = 2,462 decimal 
(2,462 – 2,500) * 0.01 % = 

-0.38 % of span 

0x2DD2 = 11,730 decimal 
(11,730 – 2,500) * 0.01 % = 

92.30 % of span 

0 … 10 bar 
gauge pressure 

min. => 0 bar 
max. => 10 

bar 
(-0.38 % * (max.-min.)) + min. 

= -0.038 bar 
(92.3 % * (max.-min.)) + min. 

= 9.23 bar 

-1 … 0 bar  
vacuum 

min. => -1 
bar 

max. => 0 
bar 

(-0.38 % * (max.-min.)) + min. 
= -1.0038 bar 

(92.3 % * (max.-min.)) + min. 
= -0.077 bar 

 

2.4 Resolution and accuracy 

The resolution of the encoding used for data transmission (expressed in 0.01 % of span) is generic 

and must not be confused with the resolution and accuracy of the instrument. 

Refer to the documentation of your instrument for technical specifications and information about 

accuracy, usable range, safety limits, etc. 

 

2.5 Process alarms 

Process alarms is a feature of the device: each time a valid measurement is taken on a data channel,  

the measured value and slope (defined as current measured value − previous value) can be 

compared to user-defined thresholds. In the event of a value being outside of a threshold, a message 

will immediately be transmitted to the network without waiting for the normal transmission interval. 

As taking a measurement requires only a fraction of the energy needed for transmitting it, the use of 

process alarms in combination with measurement and transmission intervals that are different from 

each other enables energy-saving strategies. 

Configuring alarms when the measurement and transmission periods are equal provide little to no 

benefit as all measurement points will be available to the platform, and various condition-based 

triggers can be implemented here. Similarly, configuring different periods for measurement and 

transmission without configuring any process alarm increase energy usage with little to no gain. 

There are 3 types of process alarms, each in 2 “directions” that can be configured for each data 

channel. This section gives a description of the 3 types of alarms and corresponding parameters: 

Process alarm 
Parameters 

Threshold  Dead band* delay 

High threshold 

Value [2,500 – 12,500] 
0.01% of span 

Value [0 – 10,000] 
0.01% of span 

n/a 

Low threshold n/a 

High threshold with delay Value [1 – 65,535] 
in 1s unit Low threshold with delay 

Rising slope Value [0 – 10,000]** 
0.01% of span / minute 

n/a n/a 

Falling slope n/a n/a 

*: dead band setting is common to all alarm of a given channel 

**: slope threshold is defined as an absolute value, and the direction defined by the rising/falling 

alarm 
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2.6 Configuration identifier 

A device can be configured remotely by the end user to suite the application, and several parameters 

can be changed such as measurement period, transmission period, alarms, etc. 

To interpret the meaning of some upstream messages, the IIoT platform needs to know what the 

configuration currently active on the device is. This is why all upstream messages include a 

“configuration identifier” (or “config ID” for short) and all downstream packets, that can contain 

several commands changing device configuration, include a “transaction identifier” (alias 

“transaction ID”). 

When a downstream packet with transaction identifier X result in a change of configuration of the 

device (configuration successful) then all the following upstream packets will use X as config ID. 

Thus, when sending a new configuration, the platform should pick a value of transaction ID between 

1 and 31 that is different from current device config ID. Using sequential value is convenient but not 

mandatory. Value 0 is, by convention, used to indicate “factory configuration”, and thus shall be use 

as a transaction ID when sending a “reset to factory configuration” command. Values above 31 are 

reserved and must be avoided. 

2.7 Typical product behavior 

As a summary, the figure below represent the temporal behavior of a device when a data channel is 

varying and a high threshold process alarm is configured: 

 
It shows that, practically, a radio unit sleeps most of the time and wakes up only for short moment in 

order to assess the measured value, check if user-defined alarm conditions are matched or not, and 

periodically send and receive data from the LPWAN network. 
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3 Upstream format 
 

3.1 General format 

Upstream messages are messages sent wirelessly by the radio unit to the network and interpreted by 

the IIoT platform. Each upstream LPWAN packet contains a single message as its “payload”. 

The packet format is as such: 

Byte Size 
(bytes) 

Field Note 

0 1 Upstream message type   

1 1 Configuration transaction Id *  Current transaction configuration Id  

2…n  Data  Data depending on message type 

*: for the “configuration status” message sec., the radio unit uses the transaction ID of the packet it’s 

responding to, instead of the current configuration ID. 

 

The first byte of the message describes its type: 

Hexa Message types 

0x01 Data message with no alarm on going 

0x02 Data message with at least an alarm on going 

0x03 Process Alarm  

0x04 Sensor Failure Alarm 

0x05 Technical Alarm 

0x06 Configuration status 

0x07 Device identification 

0x08 Keep alive 

 

3.2 Data message with or without ongoing alarm 
 

The data message contains the latest values measured on data channels. 

The message is formatted as below: 

Byte Size Value Note 

0 1 Data message type According upstream messages type table 
(0x01, 0x02) 

1 1 Config ID Current configuration dentifier 

2 1 Battery Voltage Value between [0..255] (unit 0.1V, unsigned) 

3-4 2 Pressure value 2500-12500 value (unit 0.01 %) 

5-6 2 Device temperature value 2500-12500 value (unit 0.01 %) 
2500 = -45°C; 12500 = 110°C 

The “data” bytes contain the respective value for each enabled channel, in the order channel 0, then 

channel 1. If a channel is disabled, its data will not be present in the message. If neither of the 

channels are enabled, the data message is not sent. 

If two channels are enabled, and, during one measurement, one channel cannot get a valid 

measurement data, while the other can, then the data of the invalid channel is replaced by the 

special value 0xFFFF. The IIoT platform will filter these out as invalid measurement points. 
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3.2.1 Example 

Upstream packet: 0x01 00 23 09b9 1Af0 

Signification 

01 Data message, no alarm ongoing 

00 Configuration ID = 0, the radio unit is using factory configuration, all channels are transmitted 

23 Battery voltage = 3.5V 

09b9  pressure value = -0.11 % of span => -0.011bar (for a 0-10 bars sensor) 

1Af0 temperature value = 23.14 °C (for a -45 to +110°C sensor scale)  

 

 
Upstream packet: 0x02 00 23 09b9 1Af0 

Signification 

02 Data message, at least one alarm is active 

00 Configuration ID = 0, the radio unit is using factory configuration, all channels are transmitted 

23 Battery voltage = 3.5V 

09b9  pressure value = -0.11 % of span => -0.011bar (for a 0-10 bars sensor), 

1Af0 temperature value = 23.14 °C (for a -45 to +110°C sensor scale)  

 

 

Pressure Value:  2500 = start of measuring range; 12500 = end of measuring range;  

example: 0…10 bar sensor: 2500 = 0 bar; 12.500 = 10 bar. 

Temperature value:  2500 = -45°C; 12.500 = +110°C 

 

In case a value up to 5% below 2500 or 5% higher than 12500 is received from the sensor internally, 

the sensor will switch to 0x02 message (=alarm ongoing) 

In case of invalid data the sensor will send 0xFFFF, equivalent to 65.535.  
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3.3 Process alarm message  
 

A process alarm message contains one or more process alarms that have been triggered or turned off 

after a measurement. The message is event-based, and depends on user configuration. 

The message is formatted as such: 

Byte Size Field Note 

0 1 0x03 Alarm has been triggered and/or turned off. 

1 1 Configuration transaction Id Current transaction configuration Id. 

 

The end of message is composed as a sequence of alarms concatenated. 

Each alarm is formatted as described in the following table: 

Byte Size Field Note 

x 1 Alarm type  See alarm type tables (column Alarm Type) 

[x+1; 
x+2] 

2 Related Alarm value See related values table 

 

Description of alarm type: 

Bit Description Value 

7 Sense 0: The latest measurement has triggered an alarm 
1: The latest measurement has turned off an alarmd 

6-3 Channel ID 0: pressure 
1: temperature 

2-0 Alarm type Analog alarm: 
0: Falling threshold alarm 
1: Rising threshold alarm 
2: Falling slope alarm 
3: Rising slope alarm 
4: Falling threshold alarm with delay 
5: Rising threshold alarm with delay 

 

Related value (always 2 bytes): 

Process alarm type Value 

Low threshold Triggering/turn-off value: 2,500-12,500 value (0.01 %) 
pressure: [2500 = start of measuring range, 12500 =end of measuring 
range] 
Temperature: [2500 = -45°C; 12500 = 110°C] 

High threshold 

Falling threshold alarm with delay 

Rising threshold alarm with delay 

Falling slope Triggering/turn-off slope, absolute value: 0-10,000 value (0.01 
%/minute) 

Rising slope Triggering/turn-off slope, absolute value: 0-10,000 value (0.01 
%/minute) 

 

For detailed description of alarms please refer to the operating instructions of the PEW-1000!  
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3.3.1 Example 

Upstream packet:  0x03 00 01 19b4 

Signification 

03 Process alarm message 

00 Configuration transaction ID 

01 a rising threshold alarm has been triggered 

19b4 pressure value = +40.80% of full scale => 4.08bar (for a 0-10 bars sensor). 

 

Upstream packet:  0x03 00 02 00D9 

Signification 

03 Process alarm message 

00 Configuration transaction ID 

02 a falling slope alarm has been triggered 

00D9 Slope = +2.17 % of full scale / minute=> 0.217 bar/min (for a 0-10 bars sensor). 

 

3.4 Technical alarm message 

Technical alarms are related to the overall instrument status as well as the quality and reliability of 

the measurements of each channel. They are always enabled and cannot be configured by the end-

user. 

The message is formatted as below: 

Byte Size 
(bytes) 

Field Note 

0 1 0x04 Alarm has been triggered and/or turned off 

1 1 Configuration ID Current transaction configuration Id. 

2 1 Alarm type See alarm type table 

 
Alarm type table: 

Bit Field Note 

7 Alarm event 0: triggered 
1: turned off 

6-0 Status byte  [0] = ALU saturation error (1 = activated) 
 [1] = Sensor memory integrity error (1 = activated) 
 [2] = Sensor busy error (1 = activated) 
 [3] = Reserved 
 [4] = Sensor communication error (1 = activated) 
 [5] = Pressure out of limit (1 = activated) 
 [6] = Temperature out of limit (1 = activated) 

 
For explanations of sensor alarm types refer to the Operating Instructions. 

3.4.1 Examples 

Upstream packet:  0x04 00  10 

 

Signification 

04 Sensor failure alarm 

00 Configuration transaction ID 

10 0 triggered : 0010000 sensor communication error 
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Upstream packet:  0x04 00 90 

Signification:  
Signification 

04 Sensor failure alarm 

00 Configuration transaction ID 

08 1 disappeared 0010000 sensor communication error 

3.5 Device alarm message 

Device alarms are always enable and cannot be configured by the end-user.  

Byte Size Field Note 

0 1 0x05 Alarm has been triggered or has disappeared 

1 1 Configuration Id Current configuration Id 

2 1 Alarm type  See device alarm type tables  

3 1 Related alarm value See device alarm related values table  

 

Device alarm type table: 

Bit Description Values 

7 
Alarm event  0: triggered 

1: disappeared 

6 
Generic/device 
dependent 

0: generic 
1: No device dependent alarm on PEW 

5-0 

Alarm type The following generic alarm values are available on PEW: 

 0x00: battery low 

 0x04: Acknowledged message not emitted 
Note: Acknowledged message not emitted alarm is only seen 
has “triggered”. It is not a persistent alarm but just an 
information of lost of acknowledged message(s) due to duty 
cycle restriction. 

 

Device alarm related values table : 

 

Related value for battery low alarm (code 0x00): 

Bit Description Values 

7-0 battery value Code into mV / 100 

 

Related value for duty cycle alarm (code 0x04):  

There is no related value for this alarm.  

 

3.5.1 Examples 

0x05 00 00 1C 

Signification:  
05 Technical alarm has been triggered or has disappeared 

00 Config Id 

00 Generic alarm triggered with alarm type equal to 0 (battery low) 
1C 2.8V 
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0x05 00 04 

Signification:  
05 Technical alarm has been triggered or has disappeared 

00 Config Id 

04 Acknowledged message not emitted 
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3.6 Configuration status message 
 

The configuration status message is sent by the device after receiving a command in order to inform 

the platform whether the command received was valid or not. 

 

Byte Bit Field Note 

0  0x06 Configuration status 

1  Transaction Id Configuration Id sent for the transaction 

2 7-4 Status 0: Packet received 
1: No packet received 
2: Configuration applied with success 
3: Configuration rejected – At least 1 parameter is incorrect 
4: Configuration discarded – Never received all packets 
5: Configuration discarded – Force drop received 
6: command success 
7: Command failed 

3-0 Last packet index received Unsigned integer from 0 to 15. 

3.6.1 Examples 

0x06 01 00 

Signification:  
06 Configuration status 

01 configuration transaction Id 

00 0 = packet received, 0 = packet index 0 

 

0x06 01 02 

Signification:  
06 Configuration status 

01 configuration transaction Id 

02 0 = packet received, 2= last packet index 2 

 

 

2 additional bytes are added when a command (Downlink command type >= 0x40) i.e. not a 

configuration is downloaded on the device: 

Byte Bit Field Note 

3  Command type The command type used in downlink request 

4  Command status 
0x00 when the command has been successfully executed, 
a value different from 0x00 in case of error. Error code are 
defined for each command. 

 

3.7 Reset Battery indicator command status 
 

Reset battery indicator command will return 0x01 if the battery capacity could not be written in 

EEPROM, otherwise, it will return 0x00 if succeeded. 
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3.8 Get main configuration 
 

This downlink command allow to retrieve the common configuration of the two channel of the sensor 

 

Byte Size 
(byt
es) 

Field Note 

4 1 Command status 0x00 success 

5-8 4 Measuring time period when all alarms are OFF 

0: non-authorized 
Unit: 1 secs 
1->1sec / 60->1 min / 3600->1h / …. 
up to 49710 days 

9-10 2 
Transmission time period factor when all alarms 
are OFF 

0: non-authorized 
1-65535 value as multiple of measuring 
period when all alarms are OFF 

11-14 4 
Measuring time period when  at least one alarm 
is ON 

0: non-authorized 
Unit: 1 secs 
1->1sec / 60->1 min / 3600->1h / …. 
up to 49710 days 

15-16 2 
Transmission time period factor if at least one 
alarm is ON 

0: non-authorized 
1-65535 value as multiple of measuring 
period when  at least one alarm is ON 

17 1 Protocol version 0x00 : version 0 

18 
1 

No data in advertising 
0 = data in advertising 
1 = no data in advertising 

1) The PEW contains a Bluetooth transmission, which advertising every 1,25 sec. As a default the 

device name is shown. With “data in advertising” also the current pressure and temperature 

value is transmitted in the advertising message.  

 

 

3.9 Get channel alarm configuration 
 

This downlink command allow to retrieve the specific configuration of a channel from the sensor 

 

Byte Size 
(bytes) 

Bit Field Note 

4 1  Command status 0x00 success 

5 1  Channel number 

Channel number from 0 to 1 for which 
the alarm configuration is required  
0: pressure 
1: temperature 

6-7  2  Dead band 

Defined in the same unit as the 

channel on 0 … 10 000 full scale of 
the sensor 

8 1 

7 Alarm 1: Low alarm  
For each alarm, bit value is Enabled 
(1) or disabled (0) 
 

6 Alarm 2: High alarm 

5 Alarm 3: Low slope alarm 

4 Alarm 4: High slope alarm 
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3 
Alarm 5: Low alarm during a 
period 

2 
Alarm 6: High alarm during a 
period 

1-0 --Unused and must not be used-- 

[9 – 24] 
Optional 

2  Threshold value for Alarm 1 Must be set if Alarm 1 Enabled 

2  Threshold value for Alarm 2 Must be set if Alarm 2 Enabled 

2  Slope value for Alarm 3 Must be set if Alarm 3 Enabled 

2  Slope value for Alarm 4 Must be set if Alarm 4 Enabled  

2  Threshold value for Alarm 5 Must be set if Alarm 5 Enabled 

2  Period value for Alarm 5 

Must be set if Alarm 5 Enabled, 
1-65535 value in 10s unit. 
0: the alarm will act as a standard 
alarm 

2  Threshold value for Alarm 6 Must be set if Alarm 6 Enabled 

2  Period value for Alarm 6 

Must be set if Alarm 6 Enabled, 
1-65535 value in 10s unit. 
0: the alarm will act as a standard 
alarm 

 

3.10 Get channel property configuration 
 

This downlink command allow to retrieve the property of the channel. For PEW it consist to retrieve 

this offset applied previously.  

 

Byte Size 
(bytes) 

Field Note 

4 1 Command status 0x00 success 

5 1 Channel number 
Channel number from 0 to 1 for which the 
property configuration is required  

6-7 2 Measure offset Signed value in 2s complement 

8-… x Device dependent Empty for PEW 
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3.11 Device identification message 
 

After attaching to a network, the device transmits a message that contains all the metrology 

information needed to decode data packets, and some identifying information about the device. 
 

The message is formatted as described in the following table: 

Byte Size 
(bytes) 

Field Note 

0 1 0x07 Sensor / board identification 

1 1 1 Transaction Id 

2 1 Wireless module type = 11 (PEW) 

3 1 Product sub ID = 0x00 LoRaWAN 

4-5 2 Wireless module firmware 
version 

MAJOR.minor.PATCH = v[0-15].[0-15].[0-255]  
Hex-Coded: 0xMmPP 

6-7 2 Wireless module hardware 
version 

MAJOR.minor.PATCH = v[0-15].[0-15].[0-255]  
Hex-Coded: 0xMmPP 

8-18 11 Serial number Alphanumeric (ASCII) 

19 1 Pressure type 1 = Absolute 
2 = Gauge / relative 

20-23 4 Min range pressure  Float (sensor unity) big endian encoded 

24-27 4 Max range pressure Float (sensor unity) big endian encoded 

28-31 4 Min range temperature  Float (°C) is always -45°C for PEW 

32-35 4 Max range temperature  Float (°C) is always +110°C for PEW 

36 1 Unit pressure  7 = bar 
237 = Mpa  
6 = psi 

37 1 Unit temperature 32 = °C  

 

Note: 

In case of communication failure with the sensor, only byte 0 to 6 are transmitted. Identity trials are 

scheduled at the measuring period. While the sensor identity failed, no new identity frame is 

transmitted. Once the sensor identity is successful, a new identity frame is transmitted with full 

information including bytes 0 to 36. 

3.11.1 Example 

0x07 00 0B 00 0200 0100 50455753414D504C453031 01 00000000 41200000 c2340000 42Dc0000 07 32 

Signification 

07 frame type = device identification 

11 configuration transaction Id 

0F wireless module type = 11 (PEW) 
00 LPWAN protocol : LoRaWAN® 

0200 wireless module firmware version = 0.2.0 

0100 wireless module hardware version = 0.1.0 

50455753414D504C453031 "PEWSAMPLE01" 

01 pressure type  = absolute 

00000000 min pressure = 0.0 (float) 
41200000 max pressure = 10.0 (float) 
c2340000 min temperature = -45.0 (float) 
42Dc0000 max temperature = +110.0 (float) 
07 unit pressure = bar 

32 unit temperature = °C 
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3.12 Keep alive 
 

Keep alive frame is transmitted periodically according to measuring period set. Keep alive period is the 

closest superior multiple of the measuring period with 24 hours (for example, if the measuring period 

is 5 hours, then the keep alive period is 25 hours). This setting cannot be adjusted.  

 

Note: Because the keep alive management is internally based on the TULIP (The Universal LPWAN 

Idosens Protocol) measuring period, the keep alive transmission will occur at the measuring time 

period if the measuring period is greater than 24 hours. 

 

Byte Size 
(bytes) 

Field Note 

0 1 0x08 Keep alive 

1 1 Configuration Id Current configuration Id 

2 1 Battery level indicator Battery level indicator[7]: 
- 0: no new event 
- 1: new event – the device has restarted since the last 

keep alive transmission  
Battery level indicator[6..0] : battery level 
Battery level indicator[6..0] = current estimated battery level in 
per cent (from 0 to 100). 0x7F is returned if an error occurred 
during battery capacity computing (typically an estimated load 
greater than the battery load)  

 

3.12.1 Example 

0x08 00 3F  

 

0x08 00 82  

 

 

  

Signification 

08 Keep alive message 

00 Configuration transaction Id 

3F battery estimation at 63% 

Signification 

08 Keep alive message 

00 Configuration transaction Id 

82 1000 The PEW has restarted since the last keep alive message 0010 Battery estimation 
at 2% 



 Downstream format   14536043      09/2022 EN 

Special documentation for LoRa® communication specifications, model PEW-1000 20 
 

4 Downstream format 

4.1 General format 

Downstream packets are send by the IIoT platform to the device via the network in “store and 

forward” mode: they are scheduled in advance by the platform, stored in the LPWAN central server, 

and are transmitted to the device just after it sends an upstream packet. They are then interpreted 

by the device which is expected to send a “configuration status” response. 

Downstream packets are identified using a transaction ID and can contain several commands. 

 

Each downlink first bytes define a header to identify the transaction, the current downlink and the 

transaction size. 

 

Byte Bit 
Size 

(bytes) 
Field Note 

0  1 

Configuration transaction Id (*) 

Notice: In downstream 
format, configuration 
transaction Id is equal to 
latest configuration 
transaction Id received with 
uplink frame incremented 
by 1. 
 

Unsigned integer from 1 to 127 
 

1 
 

7-4 

1 

Downlink Index Unsigned integer from 0 to 15.  

3-0 
Max Index of downlink in 
transaction  

Unsigned integer from 0 to 15 = number -1. 

2-…  x Payload  

The payload is composed by any number of configuration commands. 

 

A command must be defined by its type according to following table: 

Hexa Command types Size of command options. 

0x01 Reset factory configuration 0 

0x02 Set main configuration 3 

0x03 Drop on air configuration 0 

0x04 Get Main configuration 0 

0x10 Disable pressure channel 0 

0x11 Disable temperature channel 0 

0x20 Set pressure alarm configuration 4 to 20 

0x21 Set temperature alarm configuration 4 to 20 

0x30 Set pressure channel property configuration 2 

0x31 Set temperature channel property configuration 2 

0x40 Reset Battery indicator 0 

0x50 Get pressure alarm configuration 0 

0x51 Get temperature alarm configuration 0 

0x60 Get pressure property 0 

0x61 Get temperature property 0 
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4.2 Reset factory configuration command 

This command will force the device to return to its factory configuration that is defined in the PEW 
datasheet. It should not be sent with other commands in the same packet. 
 

Byte Size 
(bytes) 

Field Note 

0 1 0x01 Value: Reset Factory configuration. 

 

4.2.1 Example 

0x01 00 01 

Signification 

01 Transaction ID configuration 

00 packet 0 / 1 packet 

01 Reset to factory configuration command 

 

 

4.3 Set main configuration command 

The main configuration of a device defines how often it wakes up to take a measurement, and what 

ratio of the measurements shall be transmitted to the platform as data messages. 

 

The command is formatted as such: 

Byte Size 
(bytes) 

Field Note 

0 1 0x02 Set main configuration command 

1-4 4 Measuring period when no alarm is active 

0: non-authorized 
Unit: 1 secs 
1->1sec / 60->1 min / 3600->1h / …. 
up to 7 days 

5-6 2 
Transmission period factor when no alarm is 
active 

0: non-authorized 
1-65,535 value as multiple of measuring 
period 
Transmission period = measurement 
period*transmission multiplier 

7-10 4 
Measuring period when  at least one alarm 
is active 

0: non-authorized 
Unit: 1 secs 
1->1sec / 60->1 min / 3600->1h / …. 
up to 7 days 

11-
12 

2 
Transmission period factor if at least one 
alarm is active 

0: non-authorized 
1-65,535 value as multiple of measuring 
period when  at least one alarm is ON 

13 1 PEW protocol version = 0x00  

14 1 No data in advertising 1) 

0: Bluetooth® Low Energy  advertising 
includes measurement data 
1: Bluetooth® Low Energy advertising does 
not include measurement data 
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1) The PEW contains a Bluetooth transmission, which is advertising every 1,25 sec. As a default 

the device name is shown. With “data in advertising” also the current pressure and 

temperature value is transmitted in the advertising message.  

 

 
 

4.3.1 Example 

0x01 00 02 0000 0004 0003 0000 0002 0003 

Signification 

01 Transaction ID configuration 

00 packet 0 / 1 packet 

02 Set main configuration command 

0000 0004 Measuring period without alarm = 4 * 1s 

0003 transmission ratio without alarm => period 12s 

0000 0002 Measuring period with alarm = 2 * 1s 

0003 transmission ratio with alarm => period 6s 

 

 

4.4 Drop on Air Configuration command 

This command forces the device to discard all previous packet received and return to normal mode. 

 

Byte Size 
(bytes) 

Field Note 

0 1 0x03 Drop current config 
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4.5 Get main configuration command 

This command allows to retrieve the current main configuration 

 

Byte Size 
(bytes) 

Field Note 

0 1 0x04 Value: Get main configuration 

 

4.6 Disable channel command 

This command will disable a given data channel. This channel will not generate measurement data 

anymore, not any process or technical alarm. 

 
Byte Size 

(bytes) 
Field Note 

0 1 0x10: disable pressure 
0x11: disable temperature 

Channel deactivation = telemetry and alarms. 

 

Note: to enable a channel, send active channel configuration with or without alarms. 

 

4.6.1 Example 

0x02 00 10 11 

Signification 

02 Transaction ID configuration 

00 packet 0 / 1 packet 

10 disable pressure 

11 disable device temperature 
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4.7 Set process alarm command 

This command will activate the channel (measure and alarm). All previous alarm configuration on this 

channel is replaced. Parameter for alarms must be present only if the corresponding alarm is 

enabled. 

 

For description of alarm types please refer to Operating Instructions. 

The command is formatted as below: 

Byte Size 
(bytes) 

Bit Field Note 

0 1  0x20: pressure configuration  
0x21: temperature configuration 

Channel alarm configuration. 

1-2  2  Dead band Defined in the same unit as the channel 

3 1 7 Alarm 1: Falling threshold  For each alarm, bit value is Enabled (1) or 
disabled (0) 
 

6 Alarm 2: Rising threshold 

5 Alarm 3: Falling slope alarm 

4 Alarm 4: Rising slope alarm 

3 Alarm 5: Falling threshold with 
delay 

2 Alarm 6: Rising threshold with a 
delay 

1-0 -Unused and must not be used- 

[4 – 20] 
Optional 

2  Threshold value Must be set if Alarm 1, 2, 5 or 6 is enabled, 
Ref: 4.7 
Value:  
Pressure: [2500 – 12500] in 0,01% of full 
pressure range 
Temperature: [2500 = -45°C; 12500 = 110°C] 

2  Slope value Must be set if Alarm 3, 4 is enabled, Ref: 
Fehler! Verweisquelle konnte nicht 
gefunden werden. 
Value:  
Pressure: [2500 – 12500] in 0,01% of full 
pressure range / minute 
Temperature: [2500 = -45°C; 12500 = 110°C] 

2  Period value Must be set if Alarm 5, 6 is enabled, 
1-65535 value in 10s unit. 
0: the alarm will act as a standard threshold 

See table in sec. 2.55 for the definition of threshold, slope and delay. 

The slope value parameter is always positive but is interpreted differently for rising and falling 

slopes. For a rising slope, the alarm will be triggered if the value rises quicker than the value. For a 

falling slope, the alarm will be triggered if the value falls quicker than the value. 
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4.7.1 Examples 

Configure low pressure alarm 
0x04 00 20 0064 80 1388 

Signification 

04 Transaction ID configuration 

00 packet 0 / 1 packet 

20 configure pressure channel 
0064 dead band = 100 (1.00% of full scale) 
80 low alarm 

1388 threshold = 2500 (25 % of full scale) 

  

Configure delayed pressure alarms 
0x07 00 20 0064 0C 11c4 0006 19c4 0006 

Signification 

07 Transaction ID configuration 

00 packet 0 / 1 packet 

20 configure pressure channel 
0064 dead band = 100 (1.00% of full scale) 

0C falling threshold with delay, rising threshold with delay 

11c4 threshold = 2048 (20.48 % of full scale) 
0006 delay for low alarm = 6 x 10s = 1 mn 
19c4 threshold high delayed = 4096 (40.96 % of full scale) 
0006 delay for high alarm = 6 x 10s = 1 mn 

 

Set active channels alarm configuration 

 

0x06 00 20 0064 fc 11c4 19c4 0001 0002 1964 0004 1194 0006 

Signification 

06 Transaction ID configuration 

00 packet 0 / 1 packet 

20 configure pressure channel 
0064 dead band = 100 (1.00% of full scale) 

fc rising and falling threshold alarms, rising and falling slope alarms, rising and falling 
threshold alarms with delay 

11c4 threshold = 2048 (20.48 % of full scale) 
19c4 threshold high delayed = 4096 (40.96 % of full scale) 
0001 slope- = -1 (-0.01% / min) 
0002 slope + = 2 (0.02% / min) 
1964 falling threshold with delay = 4000 (40 % of full scale) 
0004 delay for falling threshold alarm = 4 * 10s = 40s 
1194 rising threshold with delay = 2000 (20 % of full scale) 
0006 delay for rising threshold alarm = 6 * 10s = 1mn 
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4.8 Set channel property command 

This command is used to set miscellaneous properties of a measurement channel. For the PEW-1000, 

the offset is the only property available. 

The command is formatted as below: 

Byte Size 
(bytes) 

Field Note 

0 1 0x30: pressure configuration  
0x31: temperature configuration 

Value: Set channel property configuration 

1-2 2 Measure offset 16b signed value in 0.01% of full scale 

The offset is a value (in 0.01 % of the instrument’s full-scale) that is added to a measured value 

before evaluating alarms or transmitting a measurement data. 

It allows for user-defined, application-specific correction of measured values. The default offset is 0. 

Example 

0x02 00 30 FB50 

Signification 

02 Transaction ID configuration 

00 packet 0 / 1 packet 

30 Get temperature configuration 

FB50 1111 1011 0101 0000 → -1200 mean for 0 … 10 bars to an offset of 0.12 x 10 bars = 1.2 
bar offset 

4.9 Reset Battery Indicator  

This command allow to reset the battery indicator 

Byte Size 
(bytes) 

Field Note 

0 1 0x40 Reset battery indicator 

 

4.9.1 Example 

0x01 00 40 

Signification 

01 Transaction ID configuration 

00 packet 0 / 1 packet 

40 Command reset battery indicator 

4.10 Get channel alarm configuration 

This command allow to retrieve the current alarm configuration for the requested channel 

 

Byte Size 
(bytes) 

Field Note 

0 1 0x50: pressure configuration  
0x51: temperature configuration 

Get channel alarm configuration 
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4.10.1 Example 

0x02 00 51 

Signification 

02 Transaction ID configuration 

00 packet 0 / 1 packet 

51 Get temperature alarm configuration 

4.11 Get channel property configuration 

This command allow to retrieve the current property configuration for the requested channel 

Byte Size 
(bytes) 

Field Note 

0 1 0x60: pressure configuration  
0x61: temperature configuration 

Get channel property configuration 

 

4.11.1 Example 

0x02 00 61 

Signification 

02 Transaction ID configuration 

00 packet 0 / 1 packet 

61 Get temperature configuration 
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5 Connectivity protocol: LoRaWAN® 

5.1 Radio network integration 

The power mode of the PEW-1000 defines the communication class for LoRaWAN. 

Battery mode: LoRaWAN Class A 

The PEW-1000 is configured for “over-the-air” activation. To follow the procedure of activation, the 

device is already preconfigured with specific LoRaWAN® parameters. According to LoRaWAN® 

specifications 1.0.3, the device is provided with:  

■ A device identifier (DevEUI)  

■ An application identifier (AppEUI)  

■ An application key (AppKey)  

These information must be specified to a network server in order to be able to activate and 

communicate with the device. Commissioning of the device is a specific process to be performed 

with a LoRaWAN® network service provider. Refer to the network service provider for further details. 

 

5.2  Join procedure 

 

At power on, the sensor  will start a LoRa join sequence (1 try and 1 retry 3 minutes later if the first 

try didn’t succeed). 

In case of fail, it goes to sleep for a random period, then launch a new join sequence. 

The sleep duration between 2 join sequences will be defined as: 

 10 to 15 min, the first time, 

 55 to 60 min, the second time, 

 3h55 to 4h, the following times. 

It keeps this last period infinitely, until join success or reboot. 

 

5.3 Classes of traffic 

Upstream Traffic: 

All upstream traffic generated by the device is sent on LoRaWAN® port 10. 

The device will only process applicative downstream traffic sent on port 10 and LoRaWAN® MAC 

traffic sent on port 0. Downstream traffic sent on other ports will be ignored. 

 

A PEW-1000 sends messages in five cases: 

 Data message, without LoRaWAN confirmed 

 Alarm message that must be LoRaWAN confirmed, 

 Sensor identification that must be LoRaWAN confirmed. 



 Connectivity protocol: LoRaWAN®   14536043      09/2022 EN 

Special documentation for LoRa® communication specifications, model PEW-1000 30 
 

 Configuration that must be LoRaWAN confirmed. 

 Keep alive message for data at least once a day that must be LoRaWAN confirmed 

The application server will check the periodic uplink of standard data, depending on the current server 

configuration.  

 

Downstream Traffic: 

The Web App sends message (via the gateway) to a PEW-1000 to update its configuration. 

A PEW-1000 configuration is split in 3 parts: 

 Main configuration, 

 Alarm Configuration for pressure/temperature channel, 

 Other settings Configuration for pressure/temperature channel, 

Configuration can also be reset to factory values. 

Each configuration downlink must be confirmed by the device. 

A downlink transaction is identified by an ID and can contain up to 16 packets. The maximum size of 

each packet is imposed by the LoRaWAN specifications to 51 bytes. 

Application server will also check that the current configuration indicated by the module matches its 

current configuration. In case of discordance, it must launch a configuration downlink procedure. 


