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1 About this document  

1.1 Warnings  

Structure of Information  Meaning  

 

Causes (/consequences)  

If necessary, consequences of non-compliance 
(if applicable)  

˭ Corrective action  

This symbol alerts you to a dangerous situation. Failure to avoid the dangerous 
situation can result in a fatal or serious injury. 

 

Causes (/consequences)  

If necessary, consequences of non-compliance 
(if applicable)  

˭ Corrective action  

This symbol alerts you to a dangerous situation. Failure to avoid this situation 
can result in minor or more serious injuries. 

 

Cause/situation  

If necessary, consequences of non-compliance 
(if applicable)  

˭ Action/note 

This symbol alerts you to situations which may result in damage to property. 

Table 1. Warnings 

1.2 Symbols on the device  

Symbol Description  

 

The Laser Radiation symbol is used to alert the user to the danger of exposure to hazardous visible laser radiation  
when using the Raman Rxn4 system. 

 

The High Voltage symbol that alerts people to the presence of electric potential large enough to cause injury or 
damage. In certain industries, high voltage refers to voltage above a certain threshold. Equipment and conductors that 
carry high voltage warrant special safety requirements and procedures. 

 

The ETL Listed Mark provides proof of product compliance with  North American safety standards. Authorities Having 
Jurisdiction (AHJ) and code officials across the US and Canada accept the ETL Listed Mark as proof of product 
compliance to published industry standards. 

 

The WEEE symbol indicates that the product should not be discarded as unsorted waste but must be sent to separate 
collection facilities for recovery and recycling. 

 

The CE Marking indicates conformity with health, safety, and environmental protection standards for products sold 
within the European Economic Area (EEA). 

Table 2. Symbols 

1.3 U.S. export compliance  

The policy of Endress+Hauser is strict compliance with U.S. export control laws as detailed in the website of the 
Bureau of Industry and Security at the U.S. Department of Commerce.  

https://www.bis.doc.gov/
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1.4 Glossary 

Term Description  

AC Alternating Current  

ALT Alternate  

ANSI American National Standards Institute 

API Active Pharmaceutical Ingredient 

ATX Advanced Technology eXtended 

ATEX Atmosphere Explosible 

AWG American Wire Gauge 

°C Celsius 

CAL Calibration 

CDRH Center for Devices and Radiological Health 

CFR Code of Federal Regulations 

cm Centimeter 

COLL Collection 

CSM Calibration Switching Module 

CSV Comma Separated Value 

DC Direct Current 

EMC Electromagnetic Compatibility  

EO Electro-Optical 

EPL Equipment Protection Level 

EU European Union 

EXC Excitation 

FC Ferrule Connector 

GLP Good Laboratory Practice 

GMP Good Manufacturing Practice 

HCA Raman Calibration Accessory 

Hz Hertz 

I/O Input/Output  

IEC International Electrotechnical Commission 

INTLK Interlock 

IP Internet Protocol 

IPA Isopropyl Alcohol 

IQ/OQ Installation Qualification/Operational Qualification  

IS Intrinsically Safe 

LED Light  Emitting Diode 

LVS Low Voltage Safety 

mm Millimeter  

MPE Maximum Permissible Exposure 

https://www.ansi.org/
https://www.fda.gov/about-fda/fda-organization/center-devices-and-radiological-health
https://www.ecfr.gov/cgi-bin/ECFR?page=browse
https://europa.eu/european-union/index_en
https://www.iec.ch/homepage
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Term Description  

MT Mechanical Transfer 

mW Milliwatt  

NA Numerical Aperture 

NAT Network Address Translation 

nm Nanometer 

NOHD Nominal Ocular Hazard Distance 

OPC Open Platform Communications 

QbD Quality by Design 

p/n  Part Number 

PAT Process Analytical Technology 

PCM Power Control Module 

PDF Portable Document Format 

RTU Remote Terminal Unit 

SOP Standard Operating Procedure 

SPC Spectrum 

TCP Transmission Control Protocol 

UA Unified Architecture  

UDP User Datagram Protocol 

UPS Uninterruptible Power Supply 

USB Universal Serial Bus 

V Volt 

W Watt  

WEEE Waste Electrical and Electronic Equipment 

Table 3. Glossary  

https://opcfoundation.org/
https://ec.europa.eu/environment/waste/weee/index_en.htm
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2 Basic safety  instruction s 

2.1 Requirements for the personnel  

Å Installation , commissioning, operation, and maintenance of the measuring system may be carried out only by 
specially trained technical personnel.  

Å The technical personnel must be authorized by the plant operator to carry out the specified activities.  

Å The technical personnel must have read and understood these Operating Instructions and must follow the 
instructions contained herein.  

Å The facility must designate a laser safety officer who ensures staff are trained on all Class 3B laser operating and 
safety procedures. 

Å Faults at the measuring point may only be rectified by properly authorized and trained personnel. Repairs not 
described in this document must be carried out only directly at the manufacturer's site or by the service 
organization. 

2.2 Designated use 

The Raman Rxn4 analyzer is recommended for use in the following applications:  

Å Chemical:  Reaction monitoring, blending, feed, and final product monitoring  

Å Polymer:  Polymerization reaction monitoring, polymer blending  

Å Pharmaceutical:  Active Pharmaceutical Ingredient (API) reaction monitoring, crystallization, polymorph, drug 
substance production unit operation 

Å Oil and  Gas: Any hydrocarbon analysis 

Use of the device for any purpose other than that described, poses a threat to the safety of people and of the entire 
measuring system and invalidates any warranty. 

2.3 Electrical safety  

As the user, you are responsible for complying with the following safety conditions:  

Å Installation guidelines.  

Å Electromagnetic compatibility according to locally applicable standards and regulations.  

Å The product has been tested for electromagnetic compatibility  in accordance with the applicable international 
standards for industrial applicati ons.  

Å The electromagnetic compatibility  indicated on equipment or in documentation applies only to a product that has 
been properly connected. 

2.4 Operational safety  

Before commissioning the entire measuring point:  

1. Verify that all connections are correct.  

2. Ensure that electrical cables and optical fiber connections are not damaged.  

3. Do not operate damaged products, and protect them against unintentional operation, e.g., disconnected from 
power sources.  

4. Clearly label damaged products as defective.  

During operation:  

1. If faults cannot be rectified: products must be taken out of service and protected against unintentional operation, 
e.g., disconnected from power. 

2. Keep the door closed and properly sealed on the optional enclosure when not carrying out service and 
maintenance work.  

 

Activities while the analyzer is in operation introduce potential r isk of exposure to hazardous  materials.   

¤ Follow standard procedures for limiting exposure to hazardous chemical or biological materials. 
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¤ Follow workplace policies on personal protective equipment including wearing protective clothing, goggles, and 
gloves and limiting physical access to analyzer location. 

¤ Clean any spills using the appropriate site policies on cleaning procedures.  

 

Risk of injury from analyzer door stop mechanism  

¤ If the optional analyzer enclosure needs to be opened, always open the enclosure door fully to ensure the 
doorstop engages properly. 

2.5 Lifting provisions for the Raman Rxn4 

The Raman Rxn4 is not provided with integrated handles intended to support the entire weight of the base unit. The 
front mounted rack handles are only meant for use in sliding the base unit in and out of the rack in which it is 
installed. The rear mounted fiber strain relief brackets are NOT intended for use as lifting handles. The base unit is 
intended to be lifted and moved in its horizontal orientation , by two people. One person should be on either side of 
the base unit, each supporting the base unit with two hands along the bottom edge of the base unit. 

 

¤ Two people are required to lift and move the Raman Rxn4 instrument. 

The Raman Rxn4 is designed to be lifted and moved in its horizontal orientation, by two people, one on either side of 
the analyzer, lifting from  only the bottom edge of the base unit. 

 

¤ Disconnect fiber cables from the Raman Rxn4 whenever moving the base unit. 

2.6 Product safety  

The product is designed to meet local safety requirements for the intended application, and has been tested 
accordingly, leaving the factory in a condition in which it is safe to operate. All applicable regulations and 
international standards have been observed. Devices connected to the analyzer must also comply with the applicable 
safety standards. See Laser safety for additional details on laser safety. 

2.7 Important safeguards  

Å Do not use the Raman Rxn4 for anything other than its intended use.  

Å Do not drape the power cord over counters, on hot surfaces, or in areas where damage to the integrity of the 
power cord may occur. 

Å Do not open the Raman Rxn4 unless you have been specifically training on service and maintenance of the unit. 

Å Do not look directly into the laser beam. 

Å Do not allow emitted laser light to reflect off of mirrored or shiny surfaces in an uncontrolled way. 

Å Min imize the presence of shiny surfaces in the working area and always use a laser beam block to prevent 
uncontrolled transmission of the laser light. 

Å Do not leave unused probes uncapped or unblocked, while they are still attached to the analyzer. 

Å Probe shutter on the Rxn-10 probe should always be in the OFF position when probe is not in use. 

2.8 Health and safety considerations  

It is the userõs responsibility to understand and comply with all applicable safety regulations, which will vary 
depending on the installation location of the analzyer. Endress+Hauser takes no responsibility for determining a 
complete list of safe operating practices at any given installation  site, and leaves that responsibility to the local  user 
or owner of the equipment.  

However, the following actions and laser safety precautions must always be observed while using the Raman Rxn4: 

Å The Raman Rxn4 is a Center for Devices and Radiological Health (CDRH) Class 3B device. The user should wear 
appropriate eye protection  in areas where exposure to the laser light is possible. 

Å The Raman Rxn4 should only be used in a location with a suitable and stable power supply. 

Å If an interlock is required to meet local safety regulations, all entryways to the room or area housing the Raman 
Rxn4 analyzer must be fitted with clearly visible warning signs on doors and entryways int o the Class 3B laser 
area.  

https://www.fda.gov/about-fda/fda-organization/center-devices-and-radiological-health
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2.9 Safety and handling notice  

Raman Rxn4 analyzers incorporate a 532 nm, 785 nm, or 993 nm laser excitation source. Take the following 
precautions when handling the analyzer and probes when the laser is ON: 

Å Before making fiber connections and probe inspections, use the key on the front of the Raman Rxn4 to turn OFF 
the laser power. 

Å If using an Rxn-10 probe, turn laser output shutter to the OFF position before the removal or attachment of 
optics (see Figure 1). 

Å Do not look directly into the fiber probe output (when the optic is disconnected) or the output (window) of any 
probes. If an Rxn-10 probe is found with no optic or probe attached ð turn laser output shutter on the Rxn-10 
probe to OFF or use the key on the front of the Raman Rxn4 to turn the laser power to OFF.  

 
Figure 1. Rxn-10 probe showing the ON and OFF shutter positions 

 

¤ Handle probes and cables with care. Fiber cables should NOT be kinked and should be routed to maintain 
minimum bend radii (~ 6 inches). Permanent damage to the cables may result if they are bent beyond the 
minimum radius.  

2.10 Laser safety  

Laser light presents special safety hazards not associated with other light sources. All laser users, and others present, 
need to be aware of the special properties and dangers involved in laser radiation. Familiarity with the Raman Rxn4 
and the properties of intense laser radiation will aid in the safe operation of the Raman Rxn4. The Raman Rxn4 may 
contain a 532 nm, 785 nm, or 993 nm laser. Refer to your system specification information to determine which laser 
you have. The combination of intense monochromatic light concentrated in a small area means that, under certain 
conditions, exposure to laser light is potentially hazardous. In workplace environments, a laser safety program 
provides environmental, training, and safety controls which may reduce the risk of laser-related injuries and/or 
workplace damage. For more assistance with taking appropriate precautions and setting the proper controls when 
dealing with lasers and their hazards, refer to the most current version of ANSI for Safe Use of Lasers Z136.1. The 
Raman Rxn4 analyzer has hardware safety controls to reduce the risk of laser-based injuries including an interlock 
and a spring-loaded protective cap covering the laser output of the fiber-optic cables. 

The beam is routed from the rear panel of the instrument via a fiber optic patch-cord. In the unlikely event that the 
fiber optic probe cable is removed, the interlock is overridden, and the spring-loaded protective cap is overridden, 
there will be a laser beam exiting the analyzer unit. This beam has a beam diameter of 103 µm and a Numerical 
Aperture (NA) of 0.29.  
  

ON 
OFF 
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Table 4 provides the fiber core size and mode and the nominal ocular hazard distance equation for the case of laser 
exiting directly from the analyzer unit.  

Table 4. Laser safety 

Another nominal hazard zone calculation needs to be performed to account for the scenario when the analyzer is 
equipped with a probe. Depending upon the probe utilized, the beam diameter, numerical aperture of the fiber 
optical cable to the probehead and focusing characteristics of the probehead, the nominal hazard zone calculation 
will change depending upon if the potential exposure point is at the tip of the probe or at a broken optical fiber. Refer 
to the specifications section in the pertinent Endress+Hauser Raman probe operating instructions for the appropriate 
information to complete the nominal hazard zone calculations pertaining to other exposure points. 

 

¤ Laser beams can cause ignition of certain substances such as volatile chemicals. The two possible mechanisms 
for ignition are direct heating of the sample to a point causing ignition and the heating of a contaminant (such 
as dust) to a critical point leading to ignition of the sample.  

 

¤ The Raman Rxn4 uses a Class 3B laser as defined in ANSI Z136.1. Direct eye contact with the output beam from 
the laser will cause severe damage and possible blindness. 

¤ Use of controls or adjustments or performance of procedures other than those specified in this manual may 
result in hazardous radiation exposure. 

For more assistance on appropriate precautions and setting the proper controls when dealing with lasers and their 
hazards, refer to the most current version of ANSI for Safe Use of Lasers Z136.1. 

2.10.1 Optical safety  

The Raman Rxn4 is outfitted with a Class 3B laser. Lasers at 785 nm and 993 nm present further safety concerns 
because the radiation is nearly invisible. Always be aware of the initial direction and possible scattering paths of the 
laser. The use of OD3 safety glasses is highly recommended for 532 nm and 785 nm excitation wavelengths and OD4 
for a 993 nm excitation wavelength. 

 
Figure 2. Laser safety glasses 

2.10.2 Electrical safety  

The Raman Rxn4 utilizes AC and DC voltages inside the enclosure. Do not disassemble the laser enclosure as there 
are no serviceable parts inside the laser assembly. Only qualified personnel familiar with high voltage electronics 
should open the system enclosure to perform necessary maintenance or service. 

Base Unit Used Fiber Core Size and Mode Nominal Ocula r Hazard Distance  (NOHD) Equation  

 

Raman Rxn4 Standard 103 µm multi -mode (NA =0.29) rNOHD = 1.7/ NA (ǡ/ÙMPE)1/2  

multimode equation 

MPE at 532 nm continuous viewing ð 1 x 10-3 W·cm-2 

MPE at 785 nm continuous viewing ð 1.479 x 10-3 W·cm-2 

MPE at 993 nm continuous viewing ð 3.854 x 10-3 W·cm-2 

 

ǡ = Maximum Power in Watts (W) 

rNOHD 
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2.10.3 CDRH compliance 

The Raman Rxn4 is designed and built to meet the laser performance requirements of 21 Code of Federal 
Regulations (CFR), Chapter I, Subchapter (J) and is registered with the CDRH. 

The product report for the Raman Rxn4 can be found under accession number 1110121-000. 

2.10.3.1  Protective housing  

The Raman Rxn4 is enclosed in a protective housing to prevent human access in excess of the limits of Class I 
radiation as specified in U.S. 21 CFR Section 1040.10 (f) (1) except for the output, which is Class 3B. 

2.10.3.2  Remote interlock connector  

The Raman Rxn4 is supplied with a remote interlock connector for each channel. This connector allows the operator 
to utilize an external interlock circuit in conjunction with Raman Rxn4 operations. Design and function of an external 
interlock circuit should meet the capability and intent of the most current revision of the ANSI Z136.1 Standard. No 
laser radiation for a particular channel is emitted unless both the fiber and remote interlock connectors are 
connected. 

2.10.3.3  Key control  

The Raman Rxn4 utilizes a key control system. The laser radiation will not be accessible until the system key switch 
is in the ON position. The key cannot be removed when the switch is in the ON position. 

2.10.3.4  Compliance labels  

The Raman Rxn4 analyzer is certified to comply with the U.S. Federal Regulation 21 CFR, Chapter I, Subchapter (J), as 
administered by the CDRH. 

2.10.4 WEEE directive compliance  

The Raman Rxn4 complies with the Waste Electrical and Electronic Equipment (WEEE) Directive 2012/19/EU. The 
WEEE Symbol shown below is placed on all WEEE-compliant assemblies.  

  
Figure 3. WEEE symbol 

If no other means of disposal are available, Endress+Hauser offers a òTake Backó disposal program at no cost. To 
participate in the òTake Backó disposal program, please contact Endress+Hauser at support.kosi@endress.com for 
further assistance. 

2.10.5 Specific conditions of use  

1. The fiber optic cable shall be installed so that the minimum bend radius specified by the cable manufacturer is 
maintained. 

2. Sometimes it is necessary to monitor the level of a liquid process sample to ensure that the optical beam is not 
inadvertently exposed to a potentially explosive atmosphere. In these situations, the devices used to monitor the 
level shall be intrinsically safe or classed as simple apparatus, or be installed so as to provide a fault tolerance of 
2 for Equipment Protection Level (EPL) Ga equipment or a fault tolerance of 1 for EPL Gb equipment. The 
functional safety of this arrangement has not been assessed as part of the certification for the Raman Rxn4 
analyzer and it is the responsibility of the installer to ensure that an appropriate mechanism is in place. See 
Hazardous Area Certification for more information.  

3. Where Intrinsically Safe (IS) galvanic isolators are added to the main enclosure in order to produce IS signals to 
external apparatus not covered by this certification, the IS galvanic isolators shall have an ambient working 
temperature upper limit of at least 55°C. The IS parameters pertaining to these isolators shall be conveyed to the 
user in an appropriate manner. The IS nature of any such circuits has not been assessed as part of the 
certification for the Raman Rxn4 analyzer and this certif icate is not to be taken as indication that these IS circuits 
comply with relevant requirements. 

https://www.ecfr.gov/cgi-bin/ECFR?page=browse
https://www.ecfr.gov/cgi-bin/ECFR?page=browse
https://ec.europa.eu/environment/waste/weee/index_en.htm
mailto:support.kosi@endress.com


Operating Instructions Raman Rxn4 

12 Endress+Hauser 

3 Product description  

3.1 The Raman Rxn4 analyzer  

Raman spectroscopy provides the chemical specificity of mid-IR spectroscopy and the sampling simplicity of near-IR 
spectroscopy. By operating in the visible or near-infrared spectral region, Raman spectroscopy allows vibrational 
spectra to be easily collected in situ, using fiber-optic coupled probes, without sample chamber purging, and without 
the use of sample conditioning systems. There are three possible configurations of the Raman Rxn4 analyzer: single 
channel, four channel, and Hybrid. The unique characteristics of each are described in sections 3.1.1 to 3.1.2. 
Features common to all Raman Rxn4 analyzer configurations include: 

¶ Custom Raman RunTime analyzer control software operating on an embedded controller is located inside the 
analyzer housing.  

¶ The ability to perform a two-point  internal  self-calibration  process whenever necessary. 

¶ Self-diagnostic tools and spectral correction methods are used to maintain high performance,  when internal 
system calibration is unnecessary. 

¶ A unique self-monitoring system to ensure the validity of each analysis. 

¶ The ability to directly transfer methods  and chemometric models between instruments, owing to the high 
precision and reproducibility  of the analyzer.  

¶ Installation flexibility with remote probe sampling points connected by a single fiber optic cable.  

¶ Compatible with the entire Endress+Hauser line of Raman fiber optic probes and optical accessories. 

3.1.1 The Raman Rxn4 single channel  and four channel  analyzer  

The Raman Rxn4 single channel analyzer offers one fiber-optic probe connection for the accurate measurement of a 
single point in  a continuous or batch process. The Raman Rxn4 four channel analyzer is similar, except up to four 
channels can be configured to sequentially measure up to four different in situ sample points in continuous or batch 
processes in the life sciences, chemical, oil & gas, and food & beverage industries. With the Raman RunTime software 
running on the embedded controller , the Raman Rxn4 single channel and four channel analyzers meet the needs of 
both Good Laboratory Practice (GLP) and Good Manufacturing Practice (GMP) governed areas within the 
pharmaceutical industry for Process Analytical Technology (PAT) and Quality by Design (QbD) applications.  

Raman Rxn4 single channel or four channel analyzers can be configured with a 532 nm, 785 nm, or 993 nm 
excitation wavelength laser. 

3.1.2 The Raman Rxn4 Hybrid analyzer  

The Raman Rxn4 Hybrid analyzer is configured with two fiber-optic sampling probe connectors; one Rxn-20 probe 
channel and one Alternate (ALT) non-Rxn-20 probe channel. The Raman Rxn4 Hybrid analyzer is a unique Raman 
analyzer because it features the Rxn-20ðbased large volumetric Raman probe in addition to  a backscattered Raman 
probe. These two probe types enable a variety of applications for solids, liquids, and turbid media. A backscattered 
immersion probe is the preferred approach for measuring liquids because of its short focus, optical window, and 
bubble-shedding design. The Rxn-20 probe is optimized for large volumetric measurements, enabling focus-free, 
non-contact representative measurements of solids or turbid media. Since the Raman Rxn4 Hybrid is equipped with 
these two probes, this analyzer provides maximal sampling flexibility for in situ analysis of continuous or batch 
processes. With Raman RunTime analyzer control software running on the embedded controller inside the analyzer, 
the Raman Rxn4 Hybrid analyzer meets the needs of both Good Laboratory Practice (GLP) and Good Manufacturing 
Practice (GMP) governed areas within the pharmaceutical industry for Process Analytical Technology (PAT) and 
Quality by Design (QbD) applications.  

The Raman Rxn4 Hybrid analyzer is only available with a 785 nm excitation wavelength laser.  
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3.2 Raman RunTime software overview  

Raman RunTime embedded software is the control platform for the suite of Raman Rxn analyzers. Raman RunTime 
software is intended for easy integration with standard multivariate analysis and automation platforms to enable a 
real-time, in situ process monitoring and control solution. Raman RunTime presents an OPC and Modbus interface, 
which provides clients with analyzer data as well as analyzer control functions. Raman RunTime is fully embedded 
into Raman Rxn analyzers. 

The main view of Raman RunTime displays four quadrants for four channel analyzers, one for each probe and a 
status bar (bottom) for a quick view of warnings and acquisition status. Single channel analyzers display only one 
main channel/probe window, while Hybrid analyzers display two channel/probe windows, one for the Rxn-20 probe 
channel and one for the non-Rxn-20 probe channel ALT. Batch details are accessed and edited from each 
corresponding quadrant/probe window. To switch back and forth between the main view and batch detail views, click 
the Title Bar  for each probe/quadrant. Views of current spectrum vs. process values (model results) can also be 
easily swapped by clicking on the Quadrant/Probe  window display. Additional features, such as system settings, 
calibration and diagnostics, are found under the Options section on the lower left corner of the screen.  

 
Figure 4. Raman RunTimeõs main view in a Raman Rxn four channel analyzer 

 

¤ Whenever the Raman Rxn4 analyzer main power switch and laser key are in their  ON position, probes should be 
shuttered or covered, or remain immersed in the sample to be measured. 

 

¤ See Operation for more information about working  with the Raman RunTime software.  
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3.3 Product design 

3.3.1 Front panel  

On the front panel of the instrument are the standard user interfaces. These include the main ON/OFF power switch, 
the laser ON/OFF key switch, Light Emitting Diode (LED) indicators, and one Universal Serial Bus (USB) 3.0 port. 

 
Figure 5. Front panel of a Raman Rxn4 four channel analyzer 

# Name Description  

1 Main Power Switch The main power switch turns the instrument on and off, which includes the laser regardless 
of the position of the laser key switch. The Power push button incorporates a Blue LED in 
the shape of a power symbol, which indicates the system power status (all components are 
powered when lit) . The Power push button will communicate error conditions using blink 
codes when embedded software is not able to communicate them. 

To turn the instrument on, press and release the Power button once. To turn a responsive 
instrument off, shut down using Raman RunTime. If the instrument is unresponsive, it may 
be powered down using a long 10 second press and hold of the Power button. 

2 Probe Connection Status 
Indicators 

The bank of Yellow  LED indicators above the laser key and USB 3.0 port indicates the 
physical connection status of each probe. The LED is lit when the corresponding probe is 
properly connected. While the Raman Rxn4 four channel analyzer front panel has four LED 
indicators, the front panel of the Raman Rxn4 Hybrid analyzer has only two LED indicators, 
and the front panel of the Raman Rxn4 single channel analyzer has only one LED indicator. 

3 Laser Key Switch The laser key switch turns the laser on and off. The Red LED indicator adjacent to the laser 
key switch indicates the laser power status. To activate the laser, turn the laser key switch to 
the ON position. The Red LED indicator should remain lit whenever the laser is ON. 

4 USB 3.0 Port The USB 3.0 port is intended to obtain diagnostic exports from the instrument using a USB 
flash drive. 

Table 5. Front panel of Raman Rxn4  

1  

2 

3 

4 
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3.3.2 Rear panel  

On the rear panel of the instrument are the standard ports. These include touchscreen, USB, ethernet, serial, and 
video ports. 

 
Figure 6. Rear external circuit input/output panel of a Raman Rxn embedded analyzer 

# Label Interface Format  Description  

1 TOUCHSCREEN USB 2.0 Port Input from touchscreen. 

2 AUX USB 2.0 Port Reserved for future use. 

3 NETWORK 1 and 
NETWORK 2 

Two 1GB TCP/IP Ethernet Ports Ethernet connection for OPC and Modbus 
communication and automation. 

4 DISPLAY Mini DisplayPort Video connection for optional touchscreen. 

5 RS-485 DB9 connector for 2-wire, half -duplex Modbus 
RTU interface. 

Pin 2 is Data+, Pin 3 is Data -, and Pin 5 is ground. 

Modbus RTU interface connection. 

Table 6. Raman Rxn4 ports  

1  

2  

4  

5  

3  
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3.3.3  Rear panel ð Rxn4 single  channel and Rxn4 four channel  analyzers  

All normal system Input/Output (I/O) is located at the rear of the base unit. This includes: 

Å EO fiber connector/electrical connections for up to four remotely installed probes for the four channel Raman 
Rxn4 analyzer (single channel analyzers have only one probe connection). The electrical connection contained 
within the fiber optic  cable assembly is an intrinsically safe wire loop that  acts as an interlock cutting power to 
the laser upon breakage. 

Å Four remote interlock connections for the four channel Raman Rxn4 analyzer (only one for the single channel 
configuration), each intrinsically safe and in series with the fiber breakage detection loops described in previous 
bullet.  

Å Two TCP/IP Ethernet ports for OPC and Modbus automation as well as remote control. 

Å One serial RS-485 port for Modbus automation. 

Å One Mini Display Port for local display (optional).  

Å Two USB 2.0 Type A ports, one for local touchscreen (optional ) and one reserved for future use. 

Å AC power inlet, C13 plug required. 

 

¤ Care must be taken to make the bend radii of fiber optic cable breakouts as large as possible (minimum of 6 
inches) with NO kinks and minimal strain on the jacketing and connectors. 

3.3.4 Rear panel ð Rxn4 Hybrid analyzers  

All normal system I/O is located at the rear of Raman Rxn Hybrid analyzers. This includes: 

Å Fiber optic connectors/electrical connection for one remotely installed Rxn-20 probe. The electrical connection 
contained within the fiber optic is an intrinsically safe interlock loop which will turn off the laser for the Rxn-20 
probe in case of fiber breakage. All connections are protected by a cover secured to the rear panel with two 
socket head cap screws. 

Å EO fiber connector/electrical connection for one remotely installed ALT probe. The electrical connection 
contained within the fiber optic i s an intrinsically safe interlock loop which will turn off the laser for the 
alternate probe in case of fiber breakage. 

Å Two remote interlock connections for the Rxn-20 and ALT probes, each intrinsically safe and in series with the 
fiber breakage detection loops described in previous bullets. 

Å Two TCP/IP Ethernet ports for OPC and Modbus automation as well as remote control. 

Å One serial RS-485 port for Modbus automation.  

Å One Mini Display Port for local display (if needed).  

Å Two USB 2.0 Type A ports, one for local touchscreen (if needed) and one reserved for future use. 

Å AC power inlet, C13 plug required. See Technical Data for power requirements. 

 

¤ Care must be taken to make the bend radii of fiber optic cable breakouts as large as possible with NO kinks. 

3.4 Probe connectors  

The probes are connected to the base unit at the connection panel located on the rear of the base unit.  

For single channel or four channel Raman Rxn4 configurations, as well as the Alternate (ALT) probe channel of the 
Raman Rxn4 Hybrid configuration, each channel employs a single robust Electro-Optical (EO) connector which 
contains excitation and collection fiber-optics as well as an electrical laser interlock loop. The interlock contained 
within the probe fibe r-optic is a low voltage and current loop designed to detect fiber cable breakage and will turn 
laser emission off for that channel in the event of a break. Ensure latch is engaged after inserting EO fiber connector. 

For the Rxn-20 channel of the Raman Rxn4 Hybrid instrument, the main fiber optic bundle is furcated into three FC 
fiber optic connectors and one electrical interlock loop connector. The FC fiber optic connections are used for laser 
excitation, Raman scatter collection, and auto-calibration. The interlock loop contained within the probe fiber -optic is 
a low voltage and current loop designed to detect fiber cable breakage and will turn laser emission off for the Rxn-20 
probe in the event of breakage. 
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4 Incoming product a cceptance and identification  

4.1 Incoming acceptance  

1. Verify that the packaging is undamaged. Notify the courier of any damage to the packaging. Keep the damaged 
packaging until the issue has been resolved.  

2. Verify that the contents are undamaged. Notify the supplier of any damage to the delivery contents. Keep the 
damaged goods until the issue has been resolved.  

3. Check that the delivery is complete and nothing is missing. Compare the shipping documents with your order. 

4. Pack the product for storage and transportation in such a way that it is protected against impact and moisture. 
The original packaging offers the best protection. Make sure to comply with the permitted ambient conditions.  

If you have any questions, please contact Endress+Hauser at support.kosi@endress.com for further assistance. 

 

Incorrect transportation can damage the analyzer  

¤ Always use a lifting truck or a fork-lift to transport the analyzer.  

4.1.1 Nameplate  

The nameplate located on the rear of the Analyzer provides the follow ing information about your device:  

Å Manufactuer Contact Information  

Å Laser Radiation Notice 

Å Electric Shock Notice 

Å Model Number 

Å Serial Number 

Å Wavelength 

Å Maximum Power 

Å Build Month  

Å Build Year 

Å Patent Information  

Å Certification Information  

Compare the information on the nameplate with the order. 

4.1.2 Identifying the product  

The order code and serial number of your product can be found in the following locations:  

Å On the nameplate. 

Å In the delivery papers. 

4.1.3 Manufacturer address  

Endress+Hauser, 371 Parkland Plaza, Ann Arbor, MI 48103 USA  

mailto:support.kosi@endress.com
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4.2 Scope of delivery  

The scope of delivery comprises:  

Å Raman Rxn4 analyzer in the configuration ordered  

Å Raman Rxn4 Operating Instructions  

Å Raman Rxn4 Certificate of Product Performance  

Å Local declarations of conformity, if applicable 

Å Certificates for hazardous zone use, if applicable  

Å Raman Rxn4 optional accessories, if applicable 

If you have any questions regarding the items delivered, or if anything appears to be missing, please contact 
Endress+Hauser at support.kosi@endress.com for further assistance. 

4.3 Certificates and approvals  

The Raman Rxn family of base analyzer units are CE-marked as being compliant with the low-voltage safety 
directive, as well as applicable laser eye/skin safety standards 21 CFR 1040 LVS [low voltage safety] directive 
2014/35/EU, EMC [electromagnetic compatibility] directive 2014/30/EU and IEC 60825 -1 laser safety standard. 

The Raman Rxn4 base unit has been certified for installation in a non-hazardous area with output into explosive 
atmospheres under the ATEX Directive, IECEx, and the applicable North American standards. See Hazardous Area 
Certification for more information.   

mailto:support.kosi@endress.com
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5 Installation  

5.1 Raman Rxn4 Analyzer with enclosure  

 

¤ It is required that a trained representative of either Endress+Hauser or one of its authorized representatives be 
present for both initial inspection and installation of your Raman spectrometer system. 

5.1.1 Site requirements  

It is required that the customer provide a space of not less than 8 inches (205 mm) in the front top, bottom, and sides 
of the analyzer enclousure. 

The specific dimensions of the analyzer are listed in the Specifications. If the unit is to be mounted in a user-provided 
enclosure, the enclosure must allow for adequate airflow and temperature transfer. See Ventilation  and Temperature 
for more inform ation. 

5.1.2 Electrical power  

The supply voltage is recommended to be regulated and free of voltage spikes. It is recommended, but not required, 
that an Uninterruptible Power Supply (UPS) be used with the instrument. 

For a Raman Rxn4 with Enclosure, the enclosure should be wired with power adhering to local electrical codes and 
standards. Refer to specifications table for acceptable voltage and frequency ranges. 

5.1.3 Location  

It is recommended that the Raman Rxn4 with enclosure be located on itõs cart, in a fixed posiition, on a level surface, 
or mounted securely on a wall or rack following local standards. The location selected should be isolated from excess 
vibrations.  

5.1.4 Ventilation   

The location selected should allow for adequate ventilation to both the front and rear of the enclsure. A space of not 
less than 8 inches (205 mm) must be provided on the left side of analyzer enclosure (as viewed from the front of the 
analyzer) for proper inlet and outlet air movement for the air condit ioning unit.  

5.1.5 Temperature  

The Raman Rxn4 with Enclosure is designed to operate within a temperature range of 5 to 50°C within the enclosure. 
The unit uses an air-conditioner unit to maintain temperature for the analyzer below its maximum operating 
temperature. 

5.1.6 Relative humidity  

The Raman Rxn4 with enclosure allows the system to operate to a maximum relative humidity range of up to 80% for 
temperatures up to 31°C and decreasing linearly to 20% at 50°C outside the enclosure. 

5.1.7 Sunlight and lig hting  

The Raman Rxn4 with enclosure and its associated probehead should be installed in a location protected from direct 
sunlight.  A three-sided shelter or an appropriate sunshade should be used if needed to avoid direct sunlight on the 
Rxn4 encloure. In addition, if the probehead is not installed in a supplied sample compartment, the optic attached to 
the probehead should be installed in a location protected from direct fluorescent, LED, and incandescent lights.  
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5.2 Raman Rxn4 Analyzer  mounted in a computer o r server rack  

 

¤ It is required that a trained representative of either Endress+Hauser or one of its authorized representatives be 
present for both initial inspection and installation of your Raman spectrometer system. 

5.2.1 Site requirements  

It is required that the customer provide a space of not less than 8 inches (205 mm) in the front top, bottom, and sides 
of the computer or server rack.  

The specific dimensions of the analyzer are listed in the Specifications. See also Ventilation  and Temperature for more 
information.  

5.2.2 Electrical power  

The supply voltage is recommended to be regulated and free of voltage spikes. It is recommended, but not required, 
that an Unin terruptible Power Supply (UPS) be used with the instrument. 

For a Raman Rxn4, the computer or service rack should be wired with 100-240 VAC power adhering to local 
electrical code and standards. In a hazardous area, appropriate seals should be poured at the bulkhead adapters. 
Internal power to components is already complete.  

5.2.3 Location  

It is recommended that the Raman Rxn4 computer or server rack be located on in a fixed posiition, on a level surface 
following local standards. The location selected should be isolated from excess vibrations.  

5.2.4 Ventilation   

The location for the computer or server rack should allow for adequate ventilation to both the front and rear of the 
rack. A space of not less than 8 inches (205 mm) must be provided on the left side of analyzer (as viewed from the 
front of the analyzer) for proper inlet and outlet air movement.  

5.2.5 Temperature  

The Raman Rxn4 is designed to operate within a temperature range of +5 °C to +35 °C inside the computer or server 
rack.  

5.2.6 Relative humidity  

The Raman Rxn4 is designed to operate within an ambient relative humidity range of 20 to 80%, non-condensing. 

5.2.7 Sunlight and lighting  

The Raman Rxn4 with  computer or server rack and its associated probehead should be installed inside a climate-
controlled general purpose area, without any direct sunlight  through windows, etc. In addition, if the probehead is 
not installed in a supplied sample compartment, the optic attached to the probehead should be installed in a location 
protected from direct fluorescent, LED, and incandescent lights. 
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5.3 Raman Rxn4 Analyzer on a benchtop  

 

¤ It is required that a trained representative of either Endress+Hauser or one of its authorized representatives be 
present for both initial i nspection and installation of your Raman spectrometer system. 

5.3.1 Site requirements  

It is required that the customer provide a space of not less than 8 inches (205 mm) in the front , top, back, and sides 
of the Rxn4 analyzer outer casing.  

The specific dimensions of the analyzer are listed in the Specifications. If the unit is to be mounted in a user-provided 
enclosure, the enclosure must allow for adequate airflow and temperature transfer. See Ventilation  and Temperature 
for more information.  

5.3.2 Electrical power  

The supply voltage is recommended to be regulated and free of voltage spikes. It is recommended, but not required, 
that an Uninterruptible Power Supply (UPS) be used with the instrument. 

Up to three (3) 15 to 20-Amp receptacles are needed (double gang box) to plug in the main analyzer unit, the 
optional touchscreen for the local HMI, and potentially a calibration accessory. For a Raman Rxn4 the receptacles 
should supply 100-240 VAC power adhering to local electrical code and standards.  

5.3.3 Location  

It is recommended that the Raman Rxn4 be located in a fixed position on a level surface. The location selected should 
be isolated from excess vibrations, and be able to accommodate the ambient conditions as specified below. 

5.3.4 Ventilation   

The location selected should allow for adequate ventilation to both the front and rear of the base analyzer. 

5.3.5 Temperature  

The Raman Rxn4 is designed to operate within a temperature range of +5 to +35 °C while sitting on a benchtop. 

5.3.6 Relative humidity  

The Raman Rxn4 is designed to operate within an ambient relative humidity range of 20 to 80%, non-condensing. 

5.3.7 Sunlight and lighting  

The Raman Rxn4 its associated probehead should be installed in a location protected from direct sunlight through 
windows or skylights. In addition, if the prob ehead is not installed in a vendor-supplied sample compartment, the 
optic attached to the probehead should be installed in a location protected from direct fluorescent, LED, and 
incandescent lights.  
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5.4 Initial analyzer setup  

5.4.1 Installation of Raman Rxn4 analyzer  

Endress+Hauser requires in some cases, that installation and initial analyzer setup be performed only by trained 
service professionals from Endress+Hauser or its affiliated representatives. This section provides only a basic 
overview of the analyzer setup process, and does not facilitate a full onsite installation or IQ/OQ. For IQ/OQ, it is 
required that a trained representative from Endress+Hauser or one of its authorized representatives be present for 
both initial inspection and ins tallation of the Raman Rxn4 analyzer. Prior to the installation, prepare the site per the 
requirements in Section 5.1. 

5.4.2 Connecting the touchscreen monitor  

1. Connect a touchscreen monitor to the Display  and Touchscreen USB ports on the back of the instrument. 

 
Figure 7. Touchscreen display connections  

5.4.2.1 For single channel, four channel, and Hybrid  analyzer s 

Raman Rxn4 single channel, four channel, and Hybrid (ALT channel only) analyzers utilize a unique fiber-optic 
connector with integrated electrical laser interlock loop. The EO fiber connector on the Raman Rxn4 analyzer is 
referred to as the ôdevice-sideõ connector. The EO fiber connector on the probe fiber cable is referred to as the ôcable-
sideõ connector. The instrument device-side connector uses an integrated spring-loaded cap that will protect the 
internal fibers from contamination.  

To ensure optimal performance, it is recommended that you follow the steps below to properly clean and install a 
fiber optic cable assembly. 

1. Remove cover from probe fiber cable-side connector.  

 
Figure 8. Electro-optical fiber connection cover 

2. Clean fiber tips of cable-side connector prior to installation if cleanliness of fiber tips is unknown.  

o First use a lens wipe very lightly saturated with a solvent, such as reagent grade acetone or 100% Isopropyl 
Alcohol (IPA) followed by a final clean with a 1.25 mm fiber cleaning tool.  Do not use the same wipe for both 
fiber tips. 

o Swipe the fiber tip once with the damp portion of the wipe, then swipe once more with a dry portion of the 
same wipe. Repeat for both fiber tips. 

 
Figure 9. Cleaning electro-optical fiber connection 
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3. Next, use an IBC 1.25 mm ferrule cleaner with the bulkhead adapter attached to do a final clean of the center of 
the ferrule where the fiber resides. Press together until a click is heard and repeat once. 

  
Figure 10. Final clean of electro-optical fiber connector fiber tips 

4. Release latch and open spring-loaded cap on the Raman Rxn4 analyzer device-side connector. Insert cable-side 
connector into instrument device-side connector fully and engage latch to secure. The connectors are polarized 
and can only be inserted one way. The slotted head screws on the face of both connectors should be facing out. 

  
Figure 11. Connecting an electro-optical fiber cable to a Raman Rxn4 four channel analyzer  

5. Repeat for each probe. 

 

¤ Unused probes that are attached to the Raman Rxn4 analyzer should ALWAYS be capped to prevent stray 
ambient light from entering the probe.  Stray ambient light, whether from an uncapped probe or through 
incomplete light shielding  of the sample, may produce undesirable spectral interferences and result in calibration 
failure or inaccuracy. 

 

¤ Probes attached to the Raman Rxn4 analyzer should always be capped and/or pointed away from people toward 
a diffuse target if not installed in a sample chamber. 

6. For each EO fiber cable, restrain the probe EO fiber optic cable using the strain relief located at the rear of the 
instrument.  

 

¤ When installing the probe in situ, the user must provide strain relief to the EO fiber optic cable at the probe 
installation location.  
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5.4.2.2 For Hybrid  analyzers  (Rxn-20 channel)  

The ALT channel utilizes an EO cable with an integrated electrical laser interlock loop, and the process of connecting 
the ALT channel is described in the previous section. The Rxn-20 channel of the Raman Rxn4 Hybrid Analyzer has 
four connections points: fiber electrical interlock, excitation, collection, and calibration. The excitation and 
calibration connections utilize FC style fiber connectors, while the collection connection utilizes a Mechanical 
Transfer (MT) style fiber connector. A remote interlock connector is also provided for the Rxn-20 channel and is 
located adjacent to the fiber electrical interlock connection. The Rxn-20 excitation, collection, and calibration fibers 
are fragile, and care must be taken to properly route and restrain the fibers using the following procedures. 

To connect a probe to the Rxn-20 channel: 

1. Remove the Rxn-20 plastic cover by unscrewing the two socket head cap screws using the 7/64ó ball driver 
included with the instrument. This will reveal the individual connectors for the Rxn-20 channel. 

    
Figure 12. Rxn-20 channel cover on rear of Raman Rxn4 Hybrid analyzer and connectors for Rxn-20 channel 

2. On the cable-side connectors, clean ONLY the excitation and calibration fiber tips prior to installation if 
cleanliness of these fiber tips is unknown.  

o First use a lens wipe very lightly saturated with a solvent, such as reagent grade acetone or 100% IPA 
followed by a final clean with a 2.5 mm fiber cleaning tool. Do not use the same wipe for both fiber tips. 

o Swipe the fiber tip once with the damp portion of the wipe, then swipe once more with a dry portion of the 
same wipe. Repeat for both fiber tips. 

3. Employ the two strain reliefs on the rear of Raman Rxn4 Hybrid analyzer (using the 7/64ó ball driver) to secure 
the fiber cable assembly. 

 
Figure 13. Employing strain reliefs to secure the fiber assembly for the Rxn-20 channel 

4. Remove the threaded cap from the Calibration (CAL) port. 
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5. Connect the clean calibration fiber to the CAL port, aligning the key on the fiber connector with the notch on the 
CAL port connector. The fiber should be routed in a helical pattern as shown below to avoid kinks. 

 
Figure 14. Proper connection and routing of the calibration fiber 

6. Remove the rubber cap from the MT style collection fiber connector. Lift and hold the cover of the Collection 
(COLL) port as the fiber is connected. Align the white dot on the MT style fiber connector with the white mark on 
the COLL port and insert the fiber connector until it clicks into place. The fiber should be routed in a helical 
pattern as shown below to avoid kinks. 

  
Figure 15. Proper connection and routing of the collection fiber 

7. Remove the excitation fiber clamp by loosening the clamp screw with a 3/32ó ball driver (provided with 
analyzer) and sliding it out of the way. 

8. Remove the threaded cap from the Excitation (EXC) port. 

  
Figure 16. Proper removal of the excitation fiber clamp and threaded cap from the excitation port 






























































































































