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1 Preface 

You have chosen a new, innovative technology for measuring oxygen. 

 
The OXYnor is a precise solution for oxygen measurements. The electro-optical module 

works with a chemical optical oxygen sensor. 

 
OXYnor has several important features: 

 

   It needs no polarization time. 

   It is waterproof and can be submerged in water. 

   It is integrated in a compact 12 mm stainless steel tube 

   It is available with both, digital output (RS485 or RS232) and analog output (4 ï 20 

mA). 
 

Therefore, the OXYnor is ideally suited for e. g. aquaculture, measurements in sewage, or 

environmental applications. 

 
Please feel free to contact our service team to find the best solution for your application. 

Your SENTEC Team 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE WORKING 
WITH THIS DEVICE. WHEN DISREGARDING THESE INSTRUCTIONS THE SAFETY OF 
THE DEVICE CAN BE IMPAIRED. 
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2 Safety Notes 

! It is the customerôs responsibility to validate the sensor and transmitter under end-user 

conditions according to safety precautions of the application to ensure that the use of 

the sensor is safe and suitable for the intended purpose. 

 
SENTEC is explicitly not liable for direct or indirect losses caused by the application of these 

measurement systems. In particular it has to be considered that malfunctions can occur due 

to the naturally limited lifetime of the sensor depending on the respective application. The set- 

up of backup measurement stations is recommended when using the sensors in critical 

applications to avoid consequential losses. It is the customerôs responsibility to install a 

suitable safety system in the event of sensor failure. 

 

! Please note that the internal memory (flash) has a maximum of 10.000 write cycles. 

The device saves most settings to flash storage. Therefore, change settings only 

when necessary, otherwise the device will sustain permanent damage. 

 

! Please note that after all write commands the device has to stay powered on for at 

least 150 or 200 ms (depending on the used protocol). Otherwise permanent data loss 

will occur. 

 

! OXYnor does not conform to ATEX directives. Please do not use the device in 

ATEX environments. 

 

! Make sure that the seals of the OXY nor are not in any way damaged. Do not 

use an OXYnor with damaged seals as this might damage the device. 

 

! Make sure that the Optical Exchange Cap (OEC) is screwed tightly to the probe body 

and did not work loose while handling the probe. 

 

! The temperature sensor is only to be used for temperature compensation of the 

OXYnor measurements and must not be used for controlling other processes. 
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3 Description of the OXYnor 

The OXYnor is connected directly to a control unit. It combines an optical sensor and electro-

optical module in one probe. OXYnor is integrated in a stainless steel housing with 12 mm 

diameter. Temperature compensation of oxygen measurements is realized with an integrated 

temperature sensor. As a digital interface it uses RS232 (SENTEC proprietary) or RS485 

(SENTEC proprietary or Modbus RTU). It is also available with 4 ï 20 mA analog output. A 

serial communication protocol is offered for data exchange between OXYnor and a PC or 

another host unit. For initial operation and adjustment of the 4 ï 20 mA output the SENTEC 

STS software can be used. Its small outer dimensions (diameter: 12 mm, lengths from 81.4 

mm to 135 mm) and low power consumption enable simple integration into custom 

monitoring and control systems. It is available with different cable lengths (standard length is 

5 m). 

The OXYnor WR is designed for wide range oxygen measurements with sensor type PSt3. 

The removable sensor cap (Optical Exchange Cap OEC) can easily be exchanged. It is 

waterproof and can be immersed completely into liquid, therefore, it is ideally suited for 

aquaculture, measurements in sewage, or environmental applications. 

 
 
 
 
 
 

 

Fig. 1 OXYnorWR-RS485 (left) and OXYnorWR-RS485M-2CS (right) with standard cable length of 5 m 
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OXYnor features: 
 

   Maximum measurement range of 0 ï 100 % O2 (optimal 0 ï 50 % O2), detection limit 

of 0.03 % O2 / 20 ppb. 

   No polarization time 

  Simple integration 

   Communication via RS232 (SENTEC proprietary = human readable), via RS485 in 

two different protocols (SENTEC proprietary = human readable, or Modbus RTU), or 

via 

4 ï 20 mA output 

   Integrated temperature sensor for temperature compensation  

   Low power consumption 

  Waterproof 

   Configurable Baud rate (Modbus) 
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3.1 Scope of Delivery 
 

The scope of supply will be customized according to your wishes. If you are using one of our 

optical oxygen probes for the first time, this is the equipment delivered: 

 

   1 x OXYnor (probe body ï see list below) with standard 5 m cable (other lengths on 

request) 

   1 x Optical Exchange Cap OEC (compatible with probe body ï see list below) 

  1 x EOM Starter Software (STS) 
 

Tab. 1 List of OXYnoroptions 
 

PROBE BODY 
PROBE 

LENGTH 
COMPATIBLE OECs 

OXYnorWR-RS232-Lx 

(wide range, SENTEC proprietary) 
81.4 mm 

 

OXYnorWR-RS485-Lx 

(wide range, SENTEC proprietary) 
106 mm  

OEC-PSt3-NAU-YOP 

OEC-PSt3-NAU-CAF 

OEC-PSt3-NAU-PTFE 

OEC-PSt3-NAU-OIW 

OEC30-PSt3-NAU-YOP 

OEC30-PSt3-NAU-CAF 

OEC30-PSt3-NAU-PTFE 

OEC30-PSt3-NAU-OIW 

OXYnorWR-RS485M-Lx 

(wide range, Modbus RTU) 
106 mm 

OXYnorWR-RS485M-Lx-2CS 

(wide range, Modbus RTU, current 

source 4 ï 20 mA output for 

oxygen and temperature) 

 
 

106 mm 

OXYnorWR-RS485-4-20mA-Lx 

(wide range, SENTEC 

proprietary, 4 ï 20 mA) 

 
135 mm 

 

 

 
Optional equipment (not supplied): 

 

   Connection adapter: 

o Adapter OXYnorRS232 v1 Set for OXYnorWR-RS232-Lx 

o Adapter CB-PGx-RS485-v1 Set for OXYnorWR-RS485-Lx / WR-RS485M- Lx / 

WR-RS485-4-20mA-Lx 

o Adapter CB-2CS-v1 
 

Additionally required equipment (not supplied): 
 

   PC / Notebook / Host Unit 

   Optical Exchange Cap OEC (-PSt3) for replacement of a used sensor coating 

  O-ring for OXYnor; the seal should be changed once year 
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3.2 Unit Definitions 
 

The OXYnorconsists of a probe body and an OEC (optical exchange cap) with PSt3 

oxygen sensor. 

 
The electronic and optical components (LEDs, photodiodes and optical filters) are integrated 

in a stainless steel tube (diameter: 12 mm, length: 81.4 - 135 mm). 

 
The oxygen sensor in the OEC connected to the probe body receives light impulses from the 

signal LED. The sensor response is then optically filtered, detected and forwarded to the 

electronic board for further processing. The oxygen exchange cap can be replaced if needed. 

 
 
 
 
 
 

 

Fig. 2 OXYnor WR-RS232-Lx (dimensions in mm) 
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Fig. 3 OXYnor WR-RS485-Lx / WR-RS485M-Lx / WR-RS485M-Lx-2CS (dimensions in mm) 

 
 
 
 

 

 
Fig. 4 OXYnor WR-RS4854-20mA-Lx (dimensions in mm) 
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3.3 Optical Exchange Caps OECs 
 

The probe body of an OXYnor WR can be combined with an OEC of compatible sensor type 

(WR = PSt3).These OECs are available in two designs and different variations (see table 

below). 

 
The OEC30 with a tapered tip reduces air bubble formation on the sensor. 

 

! Please note, that the OEC30 will add about 7 mm to the probe length. Keep this in 

mind when installing a probe with OEC30. 

 
 
 
 
 
 
 
 
 

 

Fig. 5   OEC for OXYnor OEC30 (tapered tip) for OXYnor 

 
 

Tab. 2 List of OEC variants 
 

VARIATION OEC OEC30 

USP Class VI compatible OEC-PSt3-NAU-YOP OEC30-PSt3-NAU-YOP 

Safe for Food Applications OEC-PSt3-NAU-CAF OEC30-PSt3-NAU-CAF 

Hydrophobic Teflon overcoat OEC-PSt3-NAU-PTFE OEC30-PSt3-NAU-PTFE 

Fast response time OEC-PSt3-NAU-OIW OEC30-PSt3-NAU-OIW 

 
In case you would like to try another OEC with your OXYnor and are not sure which one 

would suit your application best, please contact our service team at info@SENTEC.no. 
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3.4 Exchange of a Used OEC 
 

When replacing an OEC please make sure to screw the new cap tightly to the probe body, so 

the black O-ring is no longer visible. If the OEC is not screwed on tightly the probe body might 

get damaged by entering liquid. 

 
 
 

 
 

 

3.5 OXYnor-FTM (Metal Flow-through Cell) 
 
 
 

Fig. 7   Schematic illustration of the OXYnor-FTM OXYnormounted to the FTM all 

dimension in mm 

 

The OXYnor can be mounted to a metal flow-through cell and integrated into steel tubes for 

perfusion monitoring of gasses and liquids. 

(We also recommend to use the OXYnor-FTM as calibration chamber when calibrating the 

OXYnor with dry / humid gases.) 

 
 
 
 
 
 
 
 
 
 
 

Fig. 6 OEC attached too loosely 

V 

OEC properly attached 
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Tab. 3 OXYnor-FTM specifications 
 

Specifications 
 

Material Stainless steel SUS 316 L 

Temperature range 

operation 
-10 °C to + 50 °C 

Max. pressure 2 bar 
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4 Pinning & Electrical Connections 

Please note for all described device types: 

 

! The supply voltage should not be exceeded as this will damage the device. 

 

! In case you are not using the line adapter delivered by SENTEC the use of a 

power supply unit with limited power source is mandatory. 

 
 

4.1 Pinning OXYnorWR-RS232 
 

! The supply voltage must be within 5 V ± 0.5 V (Absolut Max Ratings). 

 
Tab. 4 OXYnorWR-RS232 pinning 

 

PIN CABLE COLOR FUNCTION 

brown + 5 V 

green RxD 

yellow TxD 

white GND 

transparent cable shield / probe body 
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4.2 Pining OXYnor WR-RS485(Modbus) 
 

! Power supply of 5 ï 30 VDC (Absolut Max Ratings). Ensure that the power supply is 

not < 5 VDC. 

 
Tab. 5 OXYnorWR-RS485(Modbus) pinning 

 

PIN CABLE COLOR FUNCTION 

yellow RS485 B 

green RS485 A 

white GND 

brown 5 ï 30 VDC 

transparent cable shield / probe body 

 

 

4.3 Pining OXYnor WR-RS485-4-20mA 
 

! Power supply of 7 ï 30 VDC (Absolut Max Ratings). Ensure that the power supply is 

not < 7 VDC. 

 
Tab. 6 OXYnorWR-RS485-4-20mA pinning 

 

PIN CABLE COLOR FUNCTION 

yellow RS485 B 

green RS485 A 

white GND 

brown 7 ï 30 VDC 

grey 4 é 20 mA (current sink) 

transparent cable shield 
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4.4 Pining OXYnor WR-RS485M-4-20MA+TEMP 
 

! Power supply of 6 ï 30 VDC (Absolut Max Ratings). Ensure that the power supply is 

not < 6 VDC. 

 
Tab. 7 OXYnorWR-RS485M-4-20MA+TEMP pining 

 

PIN CABLE COLOR FUNCTION 

yellow RS485 B 

green RS485 A 

white GND 

brown 6 ï 30 VDC 

grey GNDA* 

 
pink 

4 é 20 mA (current source) 

Iout1* (default: oxygen) 

blue GNDA* 

 
red 

4 é 20 mA (current source) 

Iout2* (default: temperature) 

transparent cable shield / probe body 

*galvanic isolated 

 
 
 
 

4.5 Grounding / Potential Equalization 
 

! The OXYnorôs device housing is made of stainless steel with high corrosion 

resistance (SUS 316 L). However, electric potential differences between the 

OXYnor and a tank or other peripherals in the tank can cause immediate 

corrosion through electrolysis. Therefore, please ensure to avoid electric potential 

differences between OXYnor and the surrounding environment. 

 

! We recommend ALWAYS to connect the OXYnor to the protective ground at the 

installation site. Assign the device housing and cable shield to protective ground. 

 
Especially the length of the cable can influence the ground connection quality. 

 
If the OXYnor is installed in a fitting, which is connected to the protective ground, then the 

connection to the ground will be established via the OXYnor housing. 
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If the OXYnor is installed in a fitting, which is NOT connected to the protective ground 

(e.g. fitting made of plastic or glass), a ground connection should be attached to the 

OXYnorhousing. 

 
 

4.6 Digital Connection to Desktop PC or Controller 
 

4.6.1 OXYnor WR-RS232 
 
 
 

 

Fig. 8 Schematic illustration of OXYnorWR-RS232 digital connection to PC or controller 
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4.6.2 OXYnor WR-RS485(Modbus) & WR-RS485-

4-20mA & WR-RS485M-2CS 
 

 

 

Fig. 9 Schematic illustration of OXYnorWR-RS485(Modbus) & WR-RS485-4-20mA digital connection to PC or controller 
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4.7 Digital Connection to Laptop 
 

In order to avoid high noise ratio in the oxygen measurements when an OXYnor is 

connected to a laptop, the device has to be rewired. 

 
The stainless steel housing of the OXYnor is connected to the cable shielding, which has to 

be separated capacitively from the device electronics to avoid damage to the device when 

there is any kind of electrical discharge. This requires that the electrical potential of the device 

and any PC (or process controller) it is connected to is equal. 

 
When connected to a laptop (with only decoupled DC supply or battery power) there is usually 

no protection conductor and therefore no equivalence between the potential of the device and 

laptop. A fluctuating potential can interfere with the oxygen measurements. To counter this 

problem the potential of the device (cable shielding) is left on the protective grounding and 

additionally connected to the power supply ground. 

 
 

4.7.1 OXYnor WR-RS232 
 
 
 

 

Fig. 10 Schematic illustration of OXYnorWR-RS232 digital connection to laptop 
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4.7.2 OXYnor WR-RS485(Modbus) & WR-RS485-

4-20mA & WR-RS485M-2CS 
 

 

Fig. 11 Schematic illustration of OXYnorWR-RS485(Modbus) & WR-RS485-4-20mA digital connection to laptop 

 

4.8 Analog Connection (OXYnor WR-RS485-4-20mA only) 
 
 
 

 

Fig. 12 Schematic illustration of OXYnorWR-RS485-4-20mA analog connection 
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4.9 Analog & Digital Connection 
 

4.9.1 OXYnor WR-RS485-4-20mA 
 
 
 

Fig. 13 Schematic illustration of OXYnorWR-RS485-4-20mA analog and digital connection 
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4.9.2 OXYnorWR-RS485M-2CS 
 

 

Fig. 14 Schematic illustration of OXYnorWR-RS485M-2CS analog and digital connection 
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4.10 Daisy Chain (OXYnorWR-RS485(Modbus) & WR-

RS485- 4-20mA & WR-RS485M-2CS) 

To prevent reflections and therefore errors in digital communication in an RS485 daisy chain 

set-up we recommend to install a suitable termination. The need of these termination resistors 

depends on the position of the master interface, the distance between interfaces, and overall 

cable length. Typically, one termination resistor at the beginning and one the end of the daisy 

chain is used with R = 100 to 120 Ohm. 

 

 

 
Fig. 15 Schematic illustration of a daisy chain set-up: termination resistors are installed at the beginning and the end of 

the daisy chain. 
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5 Quick Start with Connection 

Adapter 

The connection adapters (Adapter OXYnorRS232 v1 Set, Adapter OXYnorRS485 v1 Set, 

CB-PGx-RS485-v1 and CB-2CS-v1) allow easy connection of the OXYnor. This chapter 

describes how the adapters are used. Different power and communication options allow an 

individual set-up. Furthermore, SENTEC offers many accessories and supports you with 

individual solutions for a successful start with the OXYnor. 

In case you have any questions, please contact our service team at  info@sentec.no 
 

 

5.1 Scope of Delivery 
 

The Adapter OXYnorRS232 v1 Set is delivered with 
 

   Terminal block 

   USB-to-RS232 converter cable (USB-RS232-RJ4-4) 
 

The Adapter CB-PGx-RS485-v1 and CB-2CS-v1 are delivered together with 
 

   Terminal block (female terminal block permanently attached) 

  USB-to-RS485 converter cable (USB-RS485-RJ4-4) 

   Power supply (PAC-EU/US-L1.8-RJ11) 
 
 
 

Fig. 16 USB-to-RS485 converter cable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 17 Power adapter PAC (PAC-EU/US-L1.8-RJ11) 
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Fig. 19 Adapter CB-2CS-v1 

 
 
 

5.2 Start-Up of the OXYnor with the Connection 

Adapter 

1. Connect the OXYnor cable with the open ends according to the Pin description 

(chapter 4) to the terminal block. (See also Fig. 20, Fig. 21, and Fig. 22.) 

2. Connect the USB cable and plug it into a PC or other host unit. 

3. Connect the power adapter and plug it to the power grid. 

Fig. 18 Adapter CB-PGx-RS485-v2 
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Fig. 20 OXYnorWR-RS232 cable connected to the terminal block of the Adapter OXYnorRS232 v1 

 

 

Fig. 21 OXYnorWR-RS485 cable connected to the terminal block of the CB-PGx-RS485-v1 
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Fig. 22 OXYnorWR-RS485-4-20mA cable connected to the terminal block of the CB-PGx-RS485-v1 

 
 

Fig. 23 OXYnorWR-RS485M-4-20MA+TEMP cable connected to the CB-2CS-v1 

 

 
Now you are able to communicate with the OXYnor 


























































































