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WugtҲu"Ocpwcn 

WARNING: If the unit is used in a manner not specified by the manufacturer, the protection provided 

by the equipment may be impaired. 
һVjg"wpkv"ku"kpvgpfgf"hqt"indoor/outdoor use , at an altitude of less than 3000m above sea level, within 

a temperature range of -0ҿ45"↔C and a relative humidity range of 0% to 100% If the instrument is 

stored outside these ranges, it should be left  to stand until it equilibrates to within the above limits.  
һ"Fq"pqv"qrgtcvg"vjg"wpkv"qwvukfg"vjg"tcvgf"rqygt"uwrrn{"tcpig"urgekhkgf 24VDC +/-10%. 
һ"Vjgtg"ctg"pq"wugt"ceeguukdng"qt"ugtxkegcdng"rctvu"kpukfg"vjg"wpkv0"Fq"pqv"tgoqxg"qt"qrgp"vjg"wpkvҲu"

casework. 
һ"Dghqtg"wukpi"cp{"engcpkpi"qt"fgeqpvcokpcvkqp"ogvjqf"gzegrv"vjqug"tgeqoogpfgf"d{"vjg"

manufacturer, users should check with the  manufacturer that the proposed method will not damage 

the equipment. 
һ"Gpuwtg"vjg"wpkv"ku"qpn{"eqppgevgf"vq"cp"gctvjgf"uwpply. 
 

General safety considerations 

This product has been tested for safety. Note the following precautions:  

Use personal protection equipment PPE (protective eyewear, clothing, gloves) suitable for the process 

environment and liquid.  

Be aware that the process liquid may transfer heat to the sensor head.  

Remove the sensor from the process pipe before any maintenance or service actions are taken.  

Electrical safety  

Only licensed or authorized personnel may install or connect electrical components. Follow local and 

state legislation and regulations.   

DCM-10 overvoltage is category I and pollution degree 2. 

High pressure 

Always ensure that the process piping and steam/hot water wash lines are un -pressurized and empty 

of liquid before mounting/removing the in line optical sensor in/from process piping.  

High temperature  

In case of hot process liquid, also piping, process connections parts and DCM sensor can be hot. Use 

Personal Protection Equipment PPE (protective eyewear, clothing, gloves) to avoid burn. 

Bright  light source  

When looking at bright light sources (e.g. LED), temporary reduction in visual acuity and afterimages 

can occur, leading to irritation, annoyance, visual impairment, and even accidents, depending on the 

situation. Avoid looking into the LED and optical measurement window in proximity.  

 

 

 

 

 





Introduction  
 

Inline concentration  monitor DCM-10 provides real-time measurements 

in semiconductor wet chemical process applications . The liquid 

measurement technology is based on refractive index. The refractive 

index unit RIU is a physical ogcuwtg"qh"c"nkswkfҲu"fkuuqnxgf"ocvgtkcn 

following the vjgqt{"qh"UpgnnҲu"ncy. KxS TechnologiesҲ refractometer s are 

used in various industries and critical  process systems for liquid 

concentration measurements of liquids and total dissolved solids. The 

refractometer calibration is performed with NIST traceable standard 

refractive index liquids and a defined process at  KxS TechnologiesҲ 

technology center.  

The inline concentration  monitor  DCM-10 includes an integrated pT-1000 

temperature element for process temperature measurement and 

simultaneous automatic temperature  compensation  of the concentration 

measurement.  

The instrument integration to process  environments and control systems with industrial  standard 

communication  protocol s is flexible with stand-alone refractometer  setups, as well as optional modular 

connection unit s and external displays. 
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1. Connection 
 

The inline concentration  monitor DCM-10 operates with 24VDC input power supply. The 

communicatio n signal is transferred through either an analog 4-20mA port, or a digital Modbus TCP 

port. Respective shielded connector port carries a 24VDC input power supply pinout. When the analog 

output port is chosen, the other digital port is used as a service channel for sensor parameter and 

diagnostics  update in the user interface on a computer web browser, external display, or mobile device. 

All user interface options can be used simultaneously.    

  

1.1 Sensor connectors 
 

Two independent sensor connectors are available. Both shielded connectors are designed with 24VDC 

power supply pinouts. The analog port is designed with 2x 4-20mA pinouts. The digital port is designed 

for Modbus TCP communication  output and user interface connection  (Fig. 1).  

 

 

Figure 1 DCM-10 inline concentration  monitor connectors . 
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1.2  DCM-10 integration  concept 
 

Inline concentration monitor DCM-10 is a stand-alone design with an optical sensor head and flow cell 

for process pipe connection  with industry standard fitting types . The two bodies are independent where 

the optical construction will remain intact even when removing the flow cell. The critical optical parts 

are arranged in a solid body to provide a robust measurement in process conditions. The sensor head 

outer casing is of polypropylene PP to withstand chemical exposure while the wetted part flow cell is 

of perfluoroalkoxy PFA. The sapphire optical window is inserted in an ethylene chlorotrifluoroethylene 

ECTFE polymer construction  serving as primary sealing in the internal locus of the flow cell . The FFKM 

o-ring serves as an encapsulated sealing.  

 

The sensor cable connection is with one identical M12 cable model  connected either to the sensor 

analog or digital shielded connector port.  Both sensor connectors can operate 24VDC power input. Two 

identical  sensor cables can be connected when the analog output is chosen, and the digital connector 

serves as access to user interfaces. A connector not in use should be plugged. 

 

 

Figure 2 Inline concentration monitor DCM-10 operation concept . DWG No. 10125. 
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1.3  Cable connection with electrical  modules 
 

Regardless of analog or digital output port connection, one identical cable model serves both options. 

The shielded cable is with 24VDC power supply wires, Ethernet CAT 6A communication wires, and 

analog communications wires for 2x 4 -20mA outputs.  

The cable provided is with a M12 SPEEDCON male connector (IEC 61076-2-109) attached to the 

corresponding sensor female connector. The twisted pair cable structure is according to 

4x2xAWG26/7; S/FTP. Outer sheath material is polyurethane PUR (Color: water blue RAL 5021). A FEP 

heat shrink for cable protection is available upon request for aggressive chemical installations.  

The cable end is free with 8 wires follow ing given pinout schedules below:  

When sensor analog output  is chosen, the 8 free-end cable wires are connected to the power supply 

SP-9400 according to Fig. 3. leaving 4 wires for the 2x analog mA signal connections. I.e. cable 

connections for mA port 1 with Green and White/Brown coloring, and mA port 2 with Orange and Brown 

coloring.  

 

 

Figure 3 Wire pinout schedule for analog mA output         Figure 4 Wire pinout for digital Ethernet Modbus     
connection.                       TCP output connection.   

               

When sensor digital output  is chosen, the 8 free-end cable wires are connected to the power supply  

SP-9400 and RJ-45 connector SP-9310 according to  the pinout schedule in Fig. 4. The RJ-45 connector 

is connected to the industrial ethernet switch SP-9320 with 4+1 available ports. The industrial ethernet 

switch serves connection s of selectable industrial communication protocol converter s, user interfaces, 

external displays, and WLAN modules. When the digital Modbus TCP signal is chosen, an additional 

module is available for conversion to other industrial protocols , for example Ethernet IP or ProfiNet. 

See separate third party wugtҲu"ocpwcn"hqt"vjg"kpfwuvtkcn"rtqvqeqn"eqpxgtvgt"oqfwngs.  

 

When the analog output is chosen for measurement values, the digital channel is used for connecting  

to the user interface on a computer web browser or external display. When connecting the digital  port, 

an identical second cable is connected to the sensor digital M12 connector port and the free-end wires 

are connected to the RJ-45 connector SP-9310 (Fig.5) in Pin no. 1-4 according to the wiring schedule 

in Fig. 4. The corresponding color coding is found on the RJ-45 connector SP-9310 in Mode A. An 

assembled M12 cable with RJ-45 connector is available from KxS Technologies upon request. 
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Figure 5 Power supply unit (Part No: SP-9400), industrial RJ-45 connector (Part No: SP-9310), Industrial Ethernet 
Switch with 4+1 ports (Part No: SP-9320), and universally configurable limit value switch with 1x relay output per 
switch (Part No: SP-9700). 

 

The inline concentration  monitor  DCM-10 can be configured with low and high measurement alarms 

through relays as described in section 3.4.3 and its user interface configuration in section 3.4.4. The 

universally configurable limit value switch  SP-9700 with 1 pcs changeover relay output and plug-in 

connection technology is used for monitoring analog limit values output from the sensor analog 

measurements. The limit values are configured with physical DIP switches with one relay per SP-9700 

module. Two limit value switches are connected in serial when two  relays for both high and low 

measurement alarms are defined. The 10x physical DIP switches  are activated or kept inactivated to 

follow a defined sensor analog mA limit behavior in the 4-20mA range. See section 3.4.3 for low and 

high alarm relay function configuration.     
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1.4  System drawing of DCM-10 and Modular Connection Unit 
 

The inline concentration monitor operates with 24VDC  input and digital Modbus TCP and/or analog       

4-20 mA outputs in a sensor stand-alone setup. In system drawing in Fig.6 optional  Modular Connection 

Unit MCU presented with a set of selectable connection and converter modules, and external panel 

mounted display. The technical specification of each commercial module presented in section  

4. Technical specification of modules .     

 

  

 

Figure 6 System drawing of inline concentration monitor DCM-10 and Modular Connection Unit MCU. DWG No. 
10187.   
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1.5  User interface 
 

Every sensor is delivered with the factory default IP address of 192.168. 0.100. The sensor user 

interface is accessed through the sensor digital port  when connecting the sensor to a compute r with a 

web browser, external display, or mobile device. The sensor digital output port carries the Modbus TCP 

signal and connects to the user interface with a standard RJ-45 connector. The factory set sensor IP 

address 192.168.0.100. is entered in the address field of a computer web browser , external display, or 

mobile device. The homepage offers access to displayed measurement values and diagnostics, 

configure parameters and verify sensor calibrations. KxS Technologies recommends using Google 

Chrome or Microsoft Edge web browser.  

 

Figure 7 Sensor homepage of user interface on a computer web browser, mobile device or external display  
SP-9500/SP-9540. 

 

1.5.1 Computer setup 
Verify in the computer command prompt , (in Windows, press Start button and type Command Prompt) 
by typing ipconfig , that the computer IP address is set to the same 192.168.x.y network. The last two 

digits .x.y on the computer must not be the same as the corresponding for the sensor IP address .0.100. 

 

Figure 8 Command prompt on computer  for IP address verification. 
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In the PC Start menu by typing Ethernet, the IP setting window is accessed. By going to Change 
adapter settings , a window will open where Ethernet is chosen. A new window for Ethernet Properties 

opens, where Internet Protocol Version 4 (TCP/IPv4) is double-clicked. 

 

 

 

 

 

 

 

Unless the PC obtains the IP address automatically  in the 192.168.x.y domain, the IP settings are 

changed to Use the following IP address. The PC IP address must not be the same as sensor default 

address. The PC IP address can be for example 192.168.0.2. Subnet mask: 255.255.255.0. Press OK, 

close, and open a web browser where the sensor IP address is entered in the address field. 

 

 

1.5.2 External display setup 
An external industrial display is available with a 9Ҷ"ownvk"vqwej"panel mount design."qt"37Ҷ"all protected 

cover design for user interface and measurement reading display purposes. The display is powered 

with 24VDC. The sensor Ethernet cable is connected to the ´display with a RJ-45 port shown in Fig 9. 

When the display is powered up, opt for the configuration page during display start -up.  

  

Figure 9 Cable connections to the external display and activation of configuration page during power up.  
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 To set up the display panelҲu IP address go to section Network and dial in settings as in Fig 10. Select 

Static IP. IP address with 192.168.x.y where x.y is any other ending than the corresponding for the  

sensor .0.100. Subnet Mask 255.255.255.0. Confirm by pressing ᴞ.  

 

   

Figure 10 Display IP settings  in section Network  and connecting display to sensor IP in section Web application.  

The touch panel unit can display four sensors by selecting respective sensor IP line ұcevkxgҲ"kp"section 

Web application of the display user interface Fig 10. Confirm by pressing ᴞ0 The settings are applied by 

pressing the Restart button seen in Fig 11. 

 

   

Figure 11 Restart the display by pressing the lower left button on the display to apply configuration settings and 
changes for activation of the sensor user interface homepage. 
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1.5.3 Mobile device setup 
A mobile device can be connected for accessing the user interface . An Ethernet cable from the 

industrial switch  is connected through a standard RJ-45 to a USB-C or other suitable adapter. The 

adapter is connected to the mobile  device. The mobile device is set to Airplane mode. Following the 

mobile device Settings path from left to right in Fig. 12, allows access to the sensor user interface. 

When the settings are done, open a web browser and type the sensor IP address (default: 

192.168.0.100) in the address field. Examples of mobile devices are shown in section 5.2.  

       

Figure 12 Mobile device settings for IP configuration and access of sensor user interface homepage. 








































