
Transport and stock keeping 
Avoid shocks and extreme conditions, stock in original packing.

Warranty 
Two years from delivery date against defects in manufactur-
ing. Any modifications or alterations to the product relieve the 
manufacturer of all responsibility. The manufacturer bears no 
responsibility for any misprints or mistakes in this data, and 
modifications or improvements to the product can be made at 
any time after date of publication.

Maintenance
In normal conditions the device is maintenance-free. If soiled 
clean with dry or dampish cloth. In case of heavy pollution clean 
with a non-aggressive product. In these circumstances the de-
vice should be disconnected from the mains. Pay attention that 
no fluids enter the device. Only reconnect to the mains when it 
is completely dry.

Safety and precautions
The warranty will be void in the event of damage caused by 
failure to observe these safety instructions. We do not assume 
liability for any resulting damage. We do not assume any liability 
for material and personal damage caused by improper use or 
non-compliance with the safety instructions. In such cases the 
warranty will be null and void.

•	 For safety and licensing (CE) reasons, unauthorised 
conversion and/or modifications to the product are not 
permitted.

•	 For indoor use only. The product must not be exposed to 
extreme temperatures, direct sunlight or intense vibration.

•	 If you have any questions that are not answered in this 
instruction manual, please contact our technical support or 
consult a professional.

•	 All works may only be carried out by skilled personnel.
•	 Never loosen the connector nuts when the article is 

installed in a process. This can lead to a sudden release of 
air pressure.

•	 All installation shall comply with local installation 
requirements and the local electrical code.

•	 Isolate mains before opening or carrying out works to the 
device.

Attention
If an external AC/DC powered device (G series) is using 
the same safety transformer as a DC powered device 
(F series), a SHORT CIRCUIT in the source may result 
when connecting three-wire applications (common 
ground)! 
If an AC power supply is used with any of the devices in 
a network with Modbus RTU communication the GND 
terminal should NOT BE CONNECTED to other devices 
on the network or via CNVT-USB-RS485 for a computer 
application. This may cause permanent damage to the 
communication chip and/or the computer! 

EN  Mounting instruc tions
SPS | differential pressure transmitter 

The SPS is a multi-range differential pressure transmitter with 
an analog/digital output and Modbus RTU communication. This 
calibrated pressure transmitter has eight switchable measuring 
ranges and is equipped with a state-of-the-art monolithic silicon 
pressure sensor designed for a wide range of applications. The 
piezo-resistive transducer is temperature and pressure compen-
sated and has a high degree of reliability and accuracy. The sen-
sor can measure air or other non-aggressive, non-combustible 
gases.

Article code

Power supply Connection
SPS-G-2K0 15-24 VAC ±10 %/18-34 VDC 3-wire
SPS-F-2K0 18-34 VDC 4-wire

Technical data 
•	 Analog (0-10 VDC/0-20 mA) or digital output (PWM, open 

collector) 
•	 Measuring range: 0 to 2000 Pa, automatically switched 

according to setpoint
•	 Modbus RTU (RS485) 
•	 Operating temperature: 10 to 60 °C (temperature 

compensated)
•	 Accuracy: ±3 % of final value (analog voltage output)
•	 Long-term stability: ±1 % per year
•	 Response time: 0,5/1/2/5 sec

Power consumption
•	 18-34 VDC supply: 20-10 mA (no load)
•	 15-24 VAC supply: 15-10 mA (no load)

Enclosure
•	 RABS V0
•	 Grey RAL7035
•	 Protection: IP54
•	 Aluminum pressure connection nozzles

Standards
•	 CE conform
•	 Low Voltage Directive 2006/95/EC 
•	 EMC Directive 2004/108/EC (EN 61326)
•	 WEEE Directive 2002/96/EC
•	 RoHS Directive 2002/95/EC

Intended area of use
•	 Variable air volume/constant pressure (VAV) and constant 

air volume (CAV, only possible if K-factor is known)
•	 Direct fan control for EC drives
•	 Valve and damper control (actuators)
•	 Pressure/airflow monitoring in clean rooms
•	 For use in clean air and non-aggressive, non-combustible 

gases 

Connections (see fig.1)

Vin positive DC voltage/AC ~
GND ~ ground/AC ~
A RS485 signal A
/B RS485 signal /B
AO1 analog (0-10 VDC/0-20 mA) or digital output (PWM)
GND ground

Settings 
SWITCH ANALOG OUTPUT MODE SELECTION

voltage
supply

SW1
1: 0-10 VDC
2: 0-20 mA
3: PWM (open collector)

SWITCH CALIBRATION

voltage
supply

SW2 zero point and factory preset Modbus 
registers

LED INDICATIONS

voltage
supply

Green power on

Red calibration done and Modbus 
parameters reset

JUMPER SETTING RANGE

voltage
supply

1  2  3 Range

0-100 Pa

0-250 Pa

0-500 Pa

0-750 Pa

0-1.000 Pa (default)

0-2.000 Pa

-50-+50 Pa

-100-+100 Pa

JUMPER RESPONSE TIME

voltage
supply

4 5 time

0,5 sec

1 sec (default)

2 sec

5 sec

Note: putting a jumper on only one pin is the same as 'off', no 
connection is made.

Mounting (see fig.3 & 4)
The device is to be mounted on a smooth surface trough the 
special openings. Only for surface mounting (IP 54)

1. Unscrew the four screws on the cover.
2. Open the cover.
3. Fix the bottom part on the wall by suitable 

fastening components, according to the 
fixing dimensions on the drawing.

4. If all connections and settings are done, close the 
cover and tighten the metal screws on the cover.

5. Connect the nozzles with the tubing.

Calibration procedure
Disconnect the nozzles. Press button SW2 for four seconds un-
til the red LED on the printed circuit board blinks twice, then 
release this button. After two seconds this LED will blink twice 
again to indicate that the procedure is finished. 

Modbus mode
INPUT REGISTERS (see table)

The input registers are read-only registers. In the table is indi-
cated how the data is organized in this input register sector. 
The measured data starts from address 1 (30001) and ends at 
8 (30008). The other input registers are not used in this sensor, 
when these registers are addressed, ‘0’ is returned. 
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(in mm) 82 85 55 120 g



All data can be read using a Read Input Register command. 
In the table is shown what the returned data type is for each 
register and how it should be interpreted. For example reading 
‘1000’ in register 1 means that the measured differential pressure 
is 1000 Pa, reading ‘100’ in register 2 means the output of the 
analog/digital output is 10.0 % of the full scale. 

Input register 3 and 4 are Max Pressure Limit Flag and Min Pres-
sure Limit Flag. Max Pressure Limit Flag is set to ‘1’ when the 
pressure is above the defined maximum limit defined by hold-
ing register 14 and is set to ‘0’ when the pressure is below this 
limit. Min Pressure Limit Flag is set to ‘0’ when the pressure is 
above the defined minimum limit defined by holding register 
15 and is set to ‘1’ when the pressure is below this limit. The first 
update of this registers occurs after the power-up time (time 
defined by holding register 16) expires. 

Input register 5 gives information about the current air volume 
flow rate (if the K-factor of the used fan/drive is known). For in-
stance ‘1000’ in this register means that current air volume flow 
is 1000m3/h. The value in this register is equal to the K-factor 
(Holding register 17) of the motor multiplied by the square 
root of the current measured differential pressure. For correct 
calculation of the volume flow rate the correct K-factor of the 
fan/drive has to be written in holding register 17! 

Input register 7 gives information about the current range set. In 
standalone mode it contains the current range set by jumpers 
1, 2 and 3. In Modbus mode it contains the current range set via 
Modbus (mirror of holding register 12). 

Input register 8 gives information about the current response 
time. In standalone mode it contains the current response time 
set by jumpers 4 and 5. In Modbus mode it contains the current 
response time set via Modbus (mirror of holding register 13). 

HOLDING REGISTERS (see table)

The Holding registers are read and write registers. The ‘Read 
Holding Register’, ‘Write Single Register’ and ‘Write Multiple Reg-
ister’ commands can be used to manage these registers. For this 
sensor the holding registers are separated in parts containing 
different kind of information. 

Part 1 contains information about the device and the Modbus 
communication settings.

Register 1 (40001) contains the sensor address at which the sen-
sor will reply to the Modbus bus master device. The default 
address is set to ‘1’ but it can be changed in two ways:

1. send command Write Single Register with 
address ‘1’ and write the new address value

2. connect only SPS sensor to master controller or use 
ModbusSensor PC application and send command 
Write Single Register with address ‘0’ (Modbus 
broadcast address) and write new address value

Registers 2 and 3 contain also Modbus settings. Changing these 
registers will change the communication settings. The default 
Modbus settings are 19200-E-1 as stated in the Modbus protocol 
specification. 

Registers 4 to 6 are read-only. They keep information about the 
sensor hardware and software version. These registers and the 
next four registers (7, 8, 9 and 10) are not used for any control, 
they are readable but not writeable. Writing on these regis-
ters will not return a Modbus error exception, but also will not 
change anything.

Holding register 11 (40011) sets the mode of SPS. By sending 
command Write Single Register with address ‘11’ and data ‘2 
‘sets the SPS differential pressure transmitter in Modbus Mode. 
In Modbus Mode the range and response time settings are con-
trolled via Modbus only (In Standalone mode these settings 
are controlled by the board jumpers). To change to Standalone 
Mode it is necessary to send command Write Single Register 
with address ‘11 ‘and data ‘1’. Once the user has set the SPS in 
Modbus Mode it automatically sets the default range to 0 – 1000 
Pa (value ‘4’ in holding register 12) and response time to 1 s 
(value ‘1’ in holding register 13). 

Holding register 12 (40012) sets the current range in Modbus 
Mode. The default value is ‘4’ (Range 0 – 1000 Pa). 

Holding register 13 (40013) sets the current Response time in 
Modbus Mode. The default value is ‘1’ (1 second). 

Holding register 14 (40014) defines the maximum limit for the 
pressure. The default value is the maximum of the set range. 
When the measured pressure is higher or equal to this value, 
input register 3 (Max Pressure Limit Flag) will be set to ’1’, other-
wise it is ‘0’. This register accepts values between ‘-100’ and ‘2000’. 
If a value out of this range is written, the register returns to its 
default value. The maximum limit also depends on the current 
range. If the maximum limit in holding register 14 is higher than 
the maximum of the current range it automatically becomes 
equal to the maximum of the range set. 

Holding register 15 (40015) defines the minimum limit for the 
pressure. The default value is the minimum of the set range. 
When the measured pressure is below this value, input register 
4 (Min Pressure Limit Flag) is will be set to ‘0’, otherwise it is ‘1’. 
This register accepts values between ‘-100’ to ‘2000’. If a value 
out of this range is written the registers returns to its default 
value. The minimum limit also depends on the current range. If 
the minimum limit in holding register 15 is lower than the mini-
mum of the current range it automatically becomes equal to the 
minimum of the range set. The minimum value cannot be higher 
than maximum value, so if a value higher than the maximum is 
written inside this register it automatically becomes equal to the 
maximum value of the range set. 

Holding register 16 (40016) defines the power-up timer value. 
The default value is ’60 s’. During this time the minimum limit 
for the pressure is not compared with the current measured 
pressure values and Min Pressure Limit Flag register will remain 
‘0 ‘for this period.

Holding register 17 (40017) is the K-factor register. Here the user 
should enter the correct K-factor of the used motor. The default 
value is ‘0’ and differential pressure is measured instead of air 
volume / flow. 

Registers from 18 to 20 are not used they are readable but not 
writeable. Writing on these registers won’t return Modbus error 
exception but won’t change anything.

Reset Modbus registers procedure
Press button SW2 for four seconds until the red LED on the 
printed circuit board is blinking twice and keep pressing until 
the red LED is blinking three times. The Modbus registers are 
restored to their default values (factory preset). 

Remark: after the first two blinks, do not release the button 
before it is blinking again three times. Otherwise the SPS will 
perform the calibration procedure instead. 

4 Min pressure limit flag unsigned int. Flag indicates pressure is 
over or below min limit 

0=over limit
1=below limit
2= value written in Holding 
register 14 is out of range -100 to 
2.000 Pa

 

5 Volume flow rate unsigned int. Air volume flow rate in m3/h 0-44.000 1.000=1.000 m3/h
6   Reserved, returns 0   

7 Differential pressure 
range unsigned int. Flag indicates current range 

of SPS

0=0-100 Pa
1=0-250 Pa
2=0-500 Pa
3=0-750 Pa
4=0-1.000 Pa
5=0-2.000 Pa
6=-50 to 50 Pa
7=-100 to 100 Pa

 

8 Diff. pressure response 
time unsigned int. Flag indicates current 

response time

0= 0,5 s
1=1 s
2=2 s
3=5 s

 

9   Reserved, returns 0   
10   Reserved, returns 0

Holding registers (Read/Write)

Data type Description Data Values 
1 Address unsigned int. Device address 1-247 (default:1)  

2 RS485 baud rate unsigned int. Modbus communication baud rate
1=9.600
2=19.200 (default)
3=38.400

 

3 RS485 parity mode unsigned int. Parity check mode
0=8N1
1=8E1 (default)
2=8O1

 

4 Device type unsigned int. Device type, read-only SPS = 1015  
5 HW version unsigned int. Hardware version of device, read-only XXX 100= HW version 1.00
6 SW version unsigned int. Software version of device, read-only XXX 500= SW Version 5.00
7   Reserved, returns 0   
8   Reserved, returns 0   
9   Reserved, returns 0   
10   Reserved, returns 0   

11 Mode unsigned int. Operating mode
1= standalone mode 
(default)
2 = Modbus mode

 

12 Range unsigned int. Range selection 

0=0-100 Pa
1=0-250 Pa
2=0-500 Pa
3=0-750 Pa
4=0-1000 Pa (default)
5=0-2000 Pa
6=-50 to 50 Pa
7=-100 to 100 Pa

 

13 Response time unsigned int. Response time selection 

0= 0,5 s
1=1 s (default)
2=2 s
3=5 s

 

14 Max pressure limit signed int. Maximum pressure limit -100 to 2.000 (default: 
1.000) 1.000=1.000 Pa

15 Min pressure limit signed int. Minimum pressure limit -100 to 2.000 (default: 0) 1.000=1.000 Pa

16 Power-up timer unsigned int. Power-up timer before measuring 
lower limit 0-1.000 s (default: 60 s) 100=100s

17 K-factor selection 
register unsigned int K-factor according to motor type 0-1.000 (default: 0)  

18   Reserved, returns 0   
19   Reserved, returns 0   
20   Reserved, returns 0   

Input registers (Read)

Data type Description Data Values 

1 Differential pressure signed int. Measured differential 
pressure -100 to 2.000 1.000 = 1.000 Pa

2 Output value unsigned int The value of the output 
0-100 % 0-1.000 100=10,0 %

3 Max pressure limit flag unsigned int. Flag indicates pressure is 
over or below max limit 

0=below limit
1=over limit
2= value written in Holding 
register 14 is out of range -100 to 
2.000 Pa

 


