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1 GENERAL INFORMATION
1.1 Applicability of manual
This manual applies to Somedic MSA NG Thermal Stimulators carrying serial number 400 and
higher (for the rest of this manual named as MSA).

1.2 Manufacturers information
In case you need to contact us, for obtaining information further to what is found in this manual,
with comments or suggestions regarding our products, or for any other reason, then please
contact us by mail at the following address:
Somedic SenseLab AB
Norra Mellby 1129
SE-282 73 Sösdala
Sweden
Or use any of the following:
Phone +46 415 165 50
E-Mail info@somedic.com
In case of goods that shall be returned to us for service, for proper disassembly and destruction
at the end of their use, or for other reasons, please contact us in any of the ways given above
and request instructions for the shipment, including packaging information and a RAN (Return
Authorisation Number) which will help the forwarder and us to handle the goods in the most
efficient way, as you return it to our physical visiting and shipping address:
Somedic SenseLab AB
Norra Mellby 1129
SE-282 73 Sösdala
Sweden
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1.3 Trade marks
Trade mark/name

Owner

SENSELAB
Thermotest

Somedic SenseLab AB, Sweden
Somedic SenseLab AB, Sweden

Other product and company names listed are trademarks or trade names of their respective
companies.

1.4 Copyright
This manual is written to guide and help in the use of the MSA. As such it is developed by
Somedic SenseLab AB and is protected by international copyright laws. Under the copyright
laws, this publication may not be reproduced or transmitted in any form, electronic or
mechanical, including photocopying, recording, storing in an information retrieval system, or
translating, in whole or in part, without the prior written consent of Somedic SenseLab AB.
Inspite of the copyright protection, any owner of a MSA is granted the rights to freely copy and
use the material in this manual, as long as a reference is made to the source.

1.5 Pictograms and warning labels on the product and in manual

The warning triangle appears in the instructions where failure to comply, may
result in risks to the user or the instrument.

Warning: Electric shock.

Warning: Handle carefully, surfaces can be hot.

Warning: Point to be used only as protective earth, grounding, point.

Mandatory: Point to be connected to protective earth, grounding, point.

Mandatory: Read instructions.
MSA NG User Manual v.6.4 EN  Somedic SenseLab AB, 2018-2022
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Classification information regarding the degree of protection against electric shock:
The equipment is of type B, with patient connected parts connected to earth. See
paragraph 1.8, below.

Warning on transport case: Delicate equipment. Handle carefully, do not drop.

Warning on front of MSA, please see section 1.6.2, below.

Warning on front of MSA, please see section 1.8.3, below.
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1.6 Safety information
The MSA is an instrument for investigation of thermal perception and pain thresholds in
humans, designed for use in medical clinical practice and research. It is designed to meet the
MDD 93/42/EEC directive and tested according to the IEC 60 601-1 standard. Although the
instrument is supplied in a safe condition, there are in this instruction manual information and
warnings that has to be followed by the user to ensure the safe operation and to retain the
instrument in a safe condition. Use of this instrument in a manner not specified in this manual
may impair the safety protection provided. In particular, do not operate the instrument outside
its rated supply voltages or environmental range. If the instrument is clearly defective, has been
subjected to mechanical damage, excessive moisture or chemical corrosion, the safety
protection may be impaired and the instrument shall be withdrawn from use and returned to
the Somedic SenseLab for checking and repair.

WARNING:
It has to be taken into account that a thermal stimulator always has a potential to generate
thermal damage. This risk does increase when the temperature approaches 50° C. Consider
for example that the MSA is used at several clinics to generate a controlled first-degree burn.
This burn is created from 1 minute exposure at 52° C or from 7 minutes at 47° C. During
normal perception threshold measurements it is thus recommended that the thermode is
never fastened to the patients skin, but instead placed so that the patient can lift their skin
from the thermode in case that any unpleasant reaction is detected. If this is not possible,
or it is suspected that the patient may have highly abnormal thresholds, the thermode shall
be handled by a person that is well acquainted with the method and ready to remove the
thermode from the patient at the slightest sign of unpleasant reaction from the patient or
at a point where the investigator decides that it may be unsafe to continue.

1.6.1 Connection of external equipment
External equipment intended for connection to the computer interface, shall comply with
relevant IEC standard (e.g. IEC 60950 for IT equipment and IEC 60601-1 series for medical
equipment). In addition, all such combinations – systems – shall comply with the standard IEC
60601-1-1, Safety requirements for medical electrical systems. Equipment not complying with
IEC 60601-1 shall be kept outside the patient environment, as defined in the standard.
Any person, who connects external equipment to the MSA, has formed a system and is
therefore responsible for the system to comply with the requirements of IEC 60601-1-1. If in
doubt, contact qualified technician, Somedic SenseLab AB, or our local representative.
1.6.2 Use in the presence of flammable gases
The MSA is not designed for use where flammable gases, or mixtures of any flammable gas with
air, oxygen or nitrous oxide, are used.
MSA NG User Manual v.6.4 EN  Somedic SenseLab AB, 2018-2022
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DANGER:
Possible explosion hazard if the MSA is used in an area where flammable anaesthetic gases
are used, or where such gases are mixed with air, oxygen or nitrous oxide.

1.6.3 Environmental
The MSA is intended for indoor use in an environment with no pollution or only dry nonconductive pollution, in the temperature range 17° C to 32° C and at 30 % to 80 % relative
humidity (non-condensing). Do not immerse any part of the instrument in any fluid, nor expose
the instrument to excessive humidity, when cleaning it.
The allowed temperature during shipment is 5° C to 50° C (not below freezing) with noncondensing humidity. Use the packaging material originally supplied with the unit and follow
the shipping instructions. Please verify that the labels stating this side up and Handle carefully
are intact on the outside of the packaging material. If necessary, mount new labels.
1.6.4 EMC (Electro Magnetic Compatibility)
This instrument has been verified to meet the EMC requirements of the MDD (Medical Device
Directive) 93/42/EEC. However, although meeting these requirements for both low emissions
and high immunity, there still may be conditions under which the instrument may interfere with
other equipment or be affected by external electro-magnetic fields. This shall be considered
when using the instrument and good practices for eliminating possible EMC problems shall
always be employed. In particular, it has to be considered that portable and mobile RF
communication systems can affect Medical Electrical Equipment. See the tables 2 to 5 for
further information about the EMC immunity, including recommended minimum distance
between portable and mobile RF communications equipment (transmitters) and the MSA.

WARNING:
The use of cables other than those supplied with the MSA may result in increased Emissions
or decreased Immunity of the MSA.

WARNING:
The use of mobile phones and other RF equipment is prohibited while using the MSA.
Operation of the MSA is only allowed in a Professional Healthcare Facility Environment!
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To ensure that for the MSA the Emissions may not be increased nor the Immunity decreased,
the following precautions shall also be observed:
a) Connect the instrument to the mains supply using the supplied cable and do not use
any type of extender cable. Neither shall the cable to the patient response pushbutton be extended (except pneumatically). However, the length of the optical fibre,
from the MSA to the computer, can be freely choosen up to a maximum of 100 m.
b) If, for any reason, the case of the MSA shall be opened, follow the instructions as
given in section 7.2 of this manual. Ensure then that all signal and ground connections
are remade correctly before replacing the cover. Always also ensure that all case
screws are correctly refitted and tightened.
c) Should any parts become in need of replacement, only components of an identical
type may be used. Consult Somedic SenseLab in case of need of parts or advice.
d) Do not use the MSA adjacent to or stacked with other systems, as this may influence
the Emissions or Immunity of the MSA.
Please refer to Appendix 9.1 for further information concerning electro-magnetic compliance
of the MSA system.

WARNING:
The MSA shall not be used adjacent to or stacked with other equipment. If used adjacent to
or stacked with other equipment, the MSA shall be observed to verify normal operation in
the configuration in which it will be used.

1.6.5 Cleaning/desinfection of parts that are in contact with patient skin
The contact area of the thermode that is in contact with the investigated patient, is for the
reason of thermal conductivity made from jeweller’s grade high purity silver, a material that
has long-term proven bio-compatibility. The contact plate shall be desinfected inbetween each
patient by mechanical cleaning and the use of a suitable desinfectant. Silver is compatible with
most of the common desinfectant used in the medical field, like Glutaraldehyde or Alcohol
based solutions. In all cases proper measures shall be taken to minimize the effects on the
environment of the selected disinfection method.
The Patient Response Push Button (PPB) contains electronic parts and has a cable with
connector, that make it unsuitable for high temperature desinfection, so only
mechanical/chemical desinfection is recommended. The materials in the PPB are medical grade
Polyamide (the handle) and Polystyrene (the push-button), so cleaning agents compatible with
these materials can be used.
An alternative for the cleaning of both the contact plate and the PPB is to use pre-soaked
cleaning cloths for desinfection, like Everbrite Wet Wipes (Chemsearch, TX, USA).
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DANGER:
Possible risk of spreading infection inbetween patients, if the contact areas of the transducers
are not properly desinfected inbetween each patient.
1.6.6 Waste electrical and electronic equipment (WEEE)
In 2003, the European Parliament and the Council passed Directive 2002/96/EC on waste
electrical and electronic equipment - the WEEE directive. The goal of the directive is to
encourage the reuse, recycling, and recovery of this waste and to improve the environmental
performance of all operators involved in the life cycle of electrical and electronic equipment,
especially those dealing with waste equipment.
Member states were required to adopt legislation by August 13, 2005. The regulations
apply to all electrical and electronic equipment put on the European Union market after that
date. All parts of the MSA are products that in the WEEE directive fall under Category 8, Medical
Devices (the MSA unit with accessories, except the lap-top computer), or Category 3, IT and
telecommunication equipment (the computer).
It is mandatory for customers within Europe and recommended for customers in other
locations of the world, to return the MSA, including thermode, computer and all other parts, to
Somedic SenseLab for recycling at the end of its life cycle. When this becomes actual, please email info@somedic.com, state the serial number of the MSA and request the collection of the
product to Somedic SenseLab for recycling. Further instructions, specific to the location from
where the MSA shall be collected will follow in the reply mail from Somedic SenseLab. After the
product is recycled, Somedic SenseLab can, upon request, provide a Certificate of Destruction.
Somedic SenseLab covers all costs of returning the products and ensures that the
products are properly recycled. This service helps reduce the impact on landfills and other
disposal sites and provides an environmentally safe solution.

1.7 Product life-time
The MSA system has a planned life-time exceeding 10 years, with service and spare parts
available a minimum of 10 years after the last delivered product. However, the lifetime for
individual components may due to wear and tear be shorter, like for the thermodes.

1.8 Classification of the MSA
1.8.1 Classification of the MSA as a medical device
The MSA is classified as a Medical-Technical device of Class IIa, as defined in the MDD 93/42.
The MSA is dependent on an exterior source of energy, and is considered an active device. An
investigation of a subject using the MSA normally takes significantly less time than 60 minutes,
indicating that the MSA is intended for temporary use. During an investigation, the thermode
may be applied on the skin surface, possibly also intraorally, exterior to the epiglottis, but it
shall never by used in a surgically invasive application. The MSA shall be considered noninvasive. It is not intended for implantation.
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1.8.2 Classification according to the degree of protection against electrical shock
The MSA is classified as type B equipment according to the degree of protection against
electrical shock. Patient connected parts are connected to earth with possible leak
currents limited to values as defined in IEC 60601-1 (Medical electrical equipment,
General requirements for safety). Included in the delivery you will find for each
instrument an individual leak current test protocol.
1.8.3 Classification according to the type of protection against electrical shock
The MSA is a Class 1 equipment according to the type of protection against electrical shock,
intended for operation from a single-phase supply with earth connection.

WARNING:
This instrument must be properly connected to earth. Any interruption of the mains earth
conductor inside or outside the instrument can make the instrument dangerous. Intentional
interruption is prohibited. The function of the mains earth must not be negated by the use
of an extension cord without an earth conductor.

When the instrument is connected to its supply, opening the cover or removal of parts is likely
to expose live parts. The apparatus shall be disconnected from all voltage sources before it is
opened for any adjustment, replacement, maintenance or repair. If it is considered inevitable
to carry out work on the opened instrument, while it is still connected to its supply, only a skilled
technician, aware of the hazard, shall do so.
Make sure that only fuses of the rated current and type are used for replacement. Any
other substitute for the correct fuse is prohibited.

1.9 CE Statement
This instrument is CE-marked according to appendix IV of the MDD 93/42/EEC. A CE marking
certificate is included with the delivery of each instrument. Each instrument shall also be
labelled with a CE-mark according to figure 1 below.

Figure 1 CE-marking as seen on the MSA.
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2 INTRODUCTION
2.1 Intended use
The MSA is intended for the delivery of thermal stimuli to man including the determination of
thermal thresholds, from perception threshold to pain threshold and pain tolerance, using both
warming and/or cooling stimuli in the temperature range of 5 to 50° Celsius.

2.2 Medical background
Diseases and toxic exposures can affect thermal perception in man. Good examples are
metabolic diseases, like diabetes, and occupational exposure to solvents and/or vibration, in
which cases the ability to detect a temperature stimulus is frequently impaired. Other examples
are found in neurology, anaesthesiology, after surgery and skin transplantation, in
pharmacology trials, in pain clinics and many other fields.
With a thermal stimulator, the goal is to produce a stimulus that is as selective as
possible to the thermal receptors. In this way the parts of the nervous system, involved in the
detection of the thermal stimulus, can be related to well known, physiologically and
morphologically defined structures. These structures, or sensory pathways, go from the thermal
receptor, through the most distal parts of the nerve fibre, the main part of the nerve fibre and
the spinal cord to the sensory cortex in the brain.
Investigation of these sensory pathways by properly designed tests of the thermal sense
can reveal unique information about the involved structures. An example is the determination
of the threshold for warmth and cold stimuli, which can give an indication of the function in thin
non-myelinated nerve (C-fibre) and thin myelinated nerve (A-delta fibre) respectively.
Information that is difficult or impossible to get with other methods. By using thermal stimuli
that are suprathreshold to the normal perception thresholds, the complete perceptual range,
from threshold to pain, may be studied.

2.3 System description
MSA stands for Modular Sensory Analyzer, which is a new concept for equipment to analyse
sensory functions. It is built on the experience gained from more than two decades of
development and use of the past and present line of Somedic SenseLab equipment. The
modular concept gives the user an option for future upgrades and/or addition of new functions,
and at the same time facilitates service and maintenance, for minimal disruption of use. The
individual components, as well as the whole system, are designed to meet the MDD 93/42/EEC
directive.
The MSA has a new thermode design with high thermal capacity and an exceptionally
even temperature over the thermode surface. The thermode is equipped with dual
temperature sensors on the front surface and one temperature sensor on the thermode heat
exchanger. It uses bio-compatible materials (jewellers’ grade pure silver, epoxy and aluminium)
for the areas which are in contact with the patient skin and it has a high immunity against EMI,
which together gives the design the safety level requested in the MDD.
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Figure 2 MSA (other configurations may exist)
The exterior design of the MSA is a crate, with different plug-in modules, see figure 2. The crate,
by itself, contains the pumps and heat exchangers, needed for the necessary heat transfer from
the thermode. The plug-in modules contain well-defined functions, like: power supply, pump
control, safety monitoring system, thermode interface and computer interface.

2.4 Educational level of users
The users of the MSA shall be professional medical technicians, or qualified doctors, with a
thorough knowledge and experience from the use of common electrophysiological equipment
and psychophysiological testing of normal subjects as well as the patient group(s) in question
for examination. A good working knowledge of the neuroanatomy of man is also recommended.
The medical specialist that normally is used to interpret the results from the
investigation where the MSA is used, shall be capable of expressing the results in terms that are
relevant for the questions put forward in the referral to the investigation. Normally this requires
a good understanding of the neuroanatomy, physiology and behaviour of the healthy as well as
the diseased man.
Service and maintenance as well as any work involving the opening of the MSA case shall
be handled by an engineer, trained in electronics and physics and with practice from the
medical field.
MSA NG User Manual v.6.4 EN  Somedic SenseLab AB, 2018-2022
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Programmers with the intention to write software to control the MSA shall be
competent in Visual Basic and C, as well as real time operative environments, Windows and the
Microsoft Office family of programs.

2.5 Documentation
The documentation supplied with the MSA contains several different manuals and texts. The
user manual provides the user with the information necessary for using the MSA and is intended
to give a description of the MSA, with an introduction to its use and the method of limits
investigational method
The Technical manual - this manual - provides the technical personnel with installation
instructions, service information and technical descriptions
Additionally we strongly recommend the user to set up a logbook over the use of the
MSA. This logbook can follow the same guidelines as for GLP documents and will help to
maintain a high level of quality in the use of the MSA by providing material for making future
decisions regarding the use of the MSA. All use of the MSA should be noted in the logbook,
which shall be kept with the MSA as a hand-written book or as a computer document.
We suggest the following data to be included in the logbook:
Date of installation
Checks when delivered
Approval of use
Short instruction for use
Examples of the verbal instructions for the patient
Daily notes on use, eg. Investigation no. Type of investigation etc
Routine maintenance, type of maintenance, interval
Calibration, type of calibration, interval
Observations of unexpected or abnormal events.
Description of event.
Type of actions taken.
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2.6 Specifications
Thermode (std.): Fluid cooled Peltier element, 25*50 mm active surface.
Thermode (option): A range of alternative sizes are available, as well as for special
applications like dental and fMRI use..
Thermal range:

Thermode active surface:

5-52 ° Celsius

Fluid system:

On demand fluid supply, with special antibacterial fluid.
For continued operation, use only original Somedic fluid.

Resolution:

0,1° C in software display, 0,02°C in hardware.

Calibration:

+/- 0,2°C

Computer interface: Over optical fibre to standard RS-232, serial interface.
Interface program: Upgradeable by download to INF flash memory.
Environment:

Temperature
Humidity
EMC

17-32 ° Celsius
30-80 % RH non condensing
See section 9.1 “Extended EMC information”.

Mains supply:

Voltage:
Frequency:
Rating:
Power consumption:

200 - 240 Volt
50 Hz
1,25A low threshold slow blow (size 5*30 mm)
< 270 VA

Fuses:

Size:

Height:
177 mm + feet, 7 mm
Width:
448 mm
Depth:
325 mm
(front panel connections not included)

Weight

11 kg net, packed for shipment < 22 kg.

We reserve the rights to make future changes to the product, which may change the above
listed specifications. However the data given above reflects the product to which the manual
was supplied.
Table 1 Specifications
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3 ACCESSORIES
3.1 Computer
The MSA needs to be controlled by a host computer. With reference to MDD article 12
requirements for systems, we recommend the user that does not have their own capacity to
verify MDD compliance, to acquire their computer equipment for use with the MSA from
Somedic SenseLab AB.
This computer shall be a Windows compatible computer, running the Windows XP or higher
operative system, meeting as a minimum the following hardware/software requirements:
Pentium IV or better, running at a clock frequency of 2 GHz or higher.
1 GB of RAM memory.
100 MB of hard disk space available for program and database.
VGA compatible display, with a resolution of 1024 * 768.
1 free serial port in the range of COM1 to COM 4.
(If a serial port is not available this port may be realized through an USB adapter).
Windows operative system with Microsoft Office 2003 Pro or higher (Including Access
database).
If no other special requirements are present, this can be realized as a portable laptop
computer.

3.2 Cart/Stand
To easily move the MSA around in an investigation room and between different rooms, a special
cart has been designed. It provides ample space for the MSA, a printer, a portable lap-top
computer and accessories. It uses large diameter 120 mm wheels that roll over most types of
obstacles. The electrical connections can be made either on the bottom side (for cables going
on the floor) or at the top side (for cables going to conduits in the ceiling).
Beside that the cart simplifies the movement of the MSA between different areas of
operation, it also limits the risk of creating any damage to personnel or patients, in the case of
the MSA being dropped. If the Somedic cart is not used, the user is urged to verify that the
stability of any other cart, table or other device utilized to support the weight of the MSA is of
sufficient mechanical stability for the purpose.
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4 DESCRIPTION OF HARDWARE
4.1 Crate
The MSA is built around a modular crate, with room for 6 one-unit modules, illustrated in Figure
1. The two left-most slots of the crate have fixed uses, for the PCU and the Power Supply, while
the remaining four may be used as needed. The modules in slot 3 to 6 may also be placed at
will, so that a computer interface may occupy either one of the slots 3 to 6, a thermode driver
may be in any remaining slot 3 to 6 and so on. The basic principle is that service, maintenance
and reconfiguration of the instrument shall be as simple as possible.

4.2 PCU - Pump Control Unit
The left-most module in the crate is the MSA - PCU, which stands for Pump Control Unit. It
supervises and controls the function of the thermode coolant circulation system and provides
safety monitoring of vital functions in this system. You see this module in figure 3.

Figure 3 PCU - Pump control unit
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The PCU has a number of indicators and switches, which, starting from the top, are described
below:
READY:

Green, signalling that the Thermal Stimulator is ready for use.

T1 FLOW:

Red, signalling insufficient flow, or cooling, of thermode 1.

T2 FLOW:

Red, signalling insufficient flow, or cooling, of thermode 2.
(If a thermode 2 is installed, otherwise in parallel with T1 FLOW)

LIQUID:

Red, signalling low fluid level in the fluid tank.

AIR:

Red, signalling that room air temperature is outside specified range.

STANDBY:
momentarily.
RESET:

Yellow, indicates that any of the red indicators has been on

Black push-button, to reset safety monitoring system to READY
condition.

The colours of these indicators should be interpreted such that a RED indicator is an ALARM,
which needs to be analysed before the system is again taken into use. In the case of a RED
indicator, the system is automatically set from the READY mode, to either the actual alarm
mode or if there is a momentary alarm, to the STANDBY mode. At the same time, the Thermode
is forced to an inactive state.
The YELLOW indicator (only STANDBY), is normally on as the MSA is turned on. If turned
on during normal operation, it indicates that there has been a momentary alarm and that the
Thermal Stimulator is in STANDBY mode. It is a WARNING and may not be a reason for not using
the Thermal Stimulator, but it shall be noted and frequent warnings should be analysed.
The BLACK push-button does only have a function in case that all alarms are taken care
of, in which case it will turn the instrument from alarm, or standby mode to READY. To verify
the normal function of the safety system, the black push-button has to be pressed each time
the MSA is turned on, to go from STANDBY mode to normal operation.
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4.3 PWR - Power Supply Unit
The power supply is built by standard modules that meets the MDD requirements on isolation,
leak current and EMI (both immunity and susceptibility). It has a very high MTBF (mean time
between failure) and should not in any normal situation be a reason for a fault. Figure 4
illustrates the Power Supply.

Figure 4 PWR - Power Supply Unit
The PCU has the power switch for the MSA. Please use this to turn on or off the MSA. The
Power Supply has also two green indicators, with the text + and -, that indicates power on and
that the voltage supplies are in the normal voltage range.
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4.4 TCU - Thermode Control Unit
The TCU (figure 5) contains the circuitry to control one thermode. It is controlled by basically
three signals; one that sets the temperature that the thermode shall go to, a second that sets
the rate of change of temperature (degree per second) for the temperature step and a third,
which can enable or disable the thermode. With these three signals, any type of thermal stimuli
can be defined.
Internal servo systems in the TCU generate the ideal temperature profile and then
control the thermode to match this ideal temperature profile. Very close matching is achieved
between ideal and real temperature profiles.
To monitor the actual temperature, the thermode has a dual temperature monitoring
system. These two temperatures are both measured on the upper surface of the thermode, 100
micron (0,1 mm) under the surface of the thermode. The temperature measuring elements are
very fast acting thermocouples, with reaction times in the millisecond range, separated with a
distance of 20 mm on the thermode surface. The two temperatures measured are together, as
their mean, forming the feedback signal for the servo system. This is available externally, for
connection to recorders or used through the computer interface. The difference between the
two temperature signals is also monitored and in case that this difference exceeds a set
threshold, it triggers the SENSOR FAIL alarm, which through the PCU module deactivates the
thermode (through the thermode enable signal). Possible reasons for this SENSOR FAIL signal
are defective thermocouples or damaged Peltier elements. In any case, a SENSOR FAIL signal is
a serious WARNING that shall result in an investigation of the reason of the alarm and the unit
can not be taken into use until properly functioning again.

Figure 5 TCU - Thermode Control Unit

WARNING:
If the SENSOR FAIL indicator is lit, the thermode may be broken. In this condition, the safety
monitoring system makes the MSA inoperable and it shall not be even attempted to use,
until the reason for the SENSOR FAIL indication has been found and taken care of.
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4.5 TMD - Thermode
The thermode houses the Peltier element and an amplifier unit. The Peltier element produces
the required temperature levels by pumping heat between the thermode contact surface and
an internal fluid based heat exchanger. The amplifier unit processes the signals from the
temperature transducers of the thermode, supplying them to the TCU at a high level, which
improves EMC. Depending on the type of thermode, there may be different length of cable
between the thermode and the TCU, ending at the TCU side with connectors for fluid and the
electrical connections. For best thermal conductivity the thermode surface is made of silver.
Figure 6 and 7, below gives examples of the most common types of standard thermodes.

Figure 6 Standard thermode, 25*50 mm

Figure 7 Small thermode, 18*18 mm.

MSA NG User Manual v.6.4 EN  Somedic SenseLab AB, 2018-2022

22-39

4.6 INF - Computer Interface
The INF contains all circuits necessary to receive commands from a host computer to the MSA
and to return information to the host computer about actual temperature levels, patient
actions and other events. This communication uses the standard RS-232 protocol over a fiber
optic cable, with superior isolation between the MSA and the computer. A RS-232 to fiber optic
converter module is provided for connection at the computer end.
High reliability of the serial link is obtained by having it monitored by a processor in the
INF, passing only valid commands to the MSA. It is also here where the digital signals are
converted to the analog signals needed to generate thermal stimuli by the thermode.
An important safety feature of the INF is the watchdog. A watchdog is a combination of
processor hardware and software that warrants a constant flow of secure communication. In
case that there is a prolonged period (more than 2 seconds) of interrupted communication, or
not accepted serial data, the watchdog goes into action. The INF automatically aborts all control
from previously given commands and defaults to generate a hardware defined temperature
reference for the thermode, of close to 37° Celsius. An indicator on the INF front panel indicates
this state. As soon as normal communication again is established, the host computer resets the
watchdog and reloads the commands necessary to restart normal operation of the MSA.
To simplify the introduction of new features to the INF, upgrades to the INF software
are easily implemented. A new version of the control program for the INF processor can be
downloaded to its flash memory through the RS-232 interface. An upgrade may then be
available on a CD, or through the Somedic SenseLab Web site.

Figure 8 INF - Computer Interface
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The INF has the following indicators, connectors and push-buttons, which, starting from the
top, are described below:
VDD:

Green indicator, signalling that the INF is ready for use.
If not lit, then the MSA is normally not on – check with the power
indicator of the PWR and, if necessary, turn on the MSA.
If the PWR is on and the INF VDD indicator is not on, then there is an
internal fault of the MSA and service shall be called for.

T 0:

Yellow indicator, signalling interface mode:
Not illuminated – Normal operation, connected to host computer.
Flashing (0,1 second on, 2 second off) – No connection to host computer.
On – Download INF program mode.

WARNING:
The download INF program mode can only be accessed through manual selection of an
internal jumper in the INF and is to be used only by properly trained engineers handling
maintenance and service. If a normal user observes that the INF - T 0 indicator is
permanently on, this shall be taken as a fault condition and the unit shall be immediately
taken out of use and the proper service personnel called for.

T:
R:
PAT 1:
PAT 2:

Connection for the transmit fiber optic cable to the computer.
Connection for the receive fiber optic cable from the computer.
Connection for an electronic patient response push-button.
Connection for a pneumatic patient response push-button.

INT 0:

Black button, alternative to patient response button.
May be used to simulate patient response, or to interrupt a stimuli if the
patient gives verbal detection of the stimuli but is incapable of using
the patient push-button.

RESET:

Black button, INF program reset.
Reset the INF program to its default values, that is, interrupt whatever
stimulation that is ongoing and set the thermode temperature reference
to a level close to 37°C. However, in a normal situation, this
condition is detected by the host computer which reset the INF to the
proper state to continue the stimulation that was interrupted. The
proper way to interrupt a stimuli is thus to use the INT 0 button. The
RESET button is mainly provided for use in downloading new INF
software and for control and checking purposes.
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5 INSTALLATION
5.1 Environmental requirements
The MSA by itself, has requirements on the environmental temperature and humidity, space,
power supply and power consumption like most other laboratory type of equipment. These
requirements are listed under Specifications, as well as the educational requirements on users.
However, where determination of human perception thresholds shall be done, there
has to be more stringent requirements on the environment, than what may be considered from
the requirements of the equipment. The patient, or test subject, must be given a fair chance to
concentrate on the task to define if a stimuli can be detected or not. There shall then be as few
disturbing factors as possible. The investigation shall preferably be conducted in a quiet room,
with stable temperature, low air velocity and so on.

5.2 Unpacking
The MSA is delivered in a specially designed transport container. Please open this container
with care and save it for possible future transports of the equipment. When opened:
a. Inspect the container and the packaging material for signs of any transport damage.
b. Handle the MSA and it’s thermode with great care during unpacking.
c. When the MSA has been unpacked, verify that neither the MSA nor the thermode or
any other parts of the shipment has any signs of transport damage.

5.3 Install thermode and fluid connections
For increased protection during the shipment, the thermode is not installed in the MSA, but
shipped in a separate box. After it has been verified that there are no visible shipment damages,
the Thermode shall be connected to the TCU.
Note the red mark on the male electrical connector of the thermode lead. Orient this to
match the red mark on the corresponding connector on the panel of the TCU, then using only
sufficient force, push the thermode connector into the front panel connector.
Connect also the fluid connections by pushing them into their corresponding connectors
on thew MSA front panel. There are two connectors, you may pair them in any way. If the fluid
connectors do not engage, try to remove the connectors and press down a small metal plate on
the upper side of the fluid panel connector, then try again to connect the fluid connector.
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5.4 Filling coolant
Before the MSA can be taken into use, fluid has to be filled to the cooling system. During normal
operation of the MSA, there might also be a need to refill the fluid. In both cases, follow these
simple steps:
1. Connect the power cord and a thermode to the MSA. Turn on the power switch and
verify that the indicator lamp “Liquid” on the leftmost module (PCU) turns red. If the
“Liquid” lamp is not lighted red, then the MSA is already filled with fluid and shall not be
filled with more. The filling procedure shall in that case be aborted here.
2. If not aborted in step 1, you shall now remove the thermode fluid connector, as
indicated in figure 9. Press on the metal plate just below the text “In” and pull slightly
on the the thermode fluid connector, which shall be easy to remove from the front
panel. Both the panel connector and the thermode connector do have automatically
closing valves and there shall be a minimum of fluid spill as they are parting.

Figure 9: Connector to use when filling fluid.
3. Fill the supplied 50 mL syringe with MSA fluid. Then connect the syringe to the piece of
tubing that in one end has the same fluid connector as what you can find on the
thermode, at the other end a Leur-lock connector mating the syringe. Connect the
tubing connector to the front panel “Fluid In” connector and deliver the syringe volume
of 50 mL to the MSA.
4. Is the “Liquid” lamp still on ? If so repeat 3 above.
5. As the “Liquid” lamp turns off, fill the MSA once more with 50 mL of Somedic MSA fluid.
6. Disconnect the syringe and place it so that you easily can find it again. Store the bottle
for the MSA fluid at a temperature of 6 +/- 4 degree C (for prolonged shelf time).
7. Reconnect the MSA thermode fluid connector (to “Fluid In”) and test the MSA function.
If, during an examination of a patient, the “Liquid” lamp turns red, repeat the procedure
for filling coolant, as described above. Most likely, the “Liquid” lamp will be extinguished
already after one filling of 50 mL, then follow 5 to 7 as described above.
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5.5 Connecting to mains power for the first time
The connection of the MSA power cordset shall at this time and at all later occasions be done
to a properly grounded power socket that in most parts of central Europe shall be of type CEE
7/3, in France CEE 7/5 and in Britain the socket shall be of type BS1363. These sockets are also
present in a large range of other markets, but you will there also find other sockets with similar
properties. Independent of the mains power socket, the cordset shall have a suitable plug and
at the instrument end an IEC 60320 - C13 connector to fit the MSA power entry.
Before you connect the power, check the MSA for any external or internal transport
damage, be extra careful when you for the first time connect the MSA to mains supply. Ideally,
an electrical safety tester shall be used to verify the isolation levels, leak currents and power
consumption of the instrument. When testing these electrical parameters, do not press the
reset button on the PCU to turn on the thermode.
The thermode is tested by placing it on a table, with the thermally active area facing
upwards. Suppose that you have a relatively normal thermal sensibility; i.e you shall not be
thermally anaesthetic. Place the thenar area of your hand in contact with the thermally active
area of the thermode and press the reset button of the PCU module. You shall now be able to
detect a step in temperature, when the thermode goes from room temperature to the default
values of the system (around 37° C). If so, you can continue at 5.6, below.
In case that anything else is detected, like a rapidly changing temperature, towards very
cold or very warm levels, lift your hand from the thermode and turn off the instrument
immediately. Do not try to use the instrument any further but contact Somedic SenseLab AB for
assistance.

5.6 Connecting to a host computer
Use a computer with the minimum specifications as found in section 3.1, above. For Windows
10 and later, special routines for the loading of the software and additional drivers, will need to
be followed. Please contact Somedic SenseLab AB for further information. The general
informations for loading the software are as follows:
The serial port of the computer shall be set to 9.600 Baud, no parity and one stop bit. The
SENSELab software is loaded into the computer from the supplied CD and the SENSE.INI file
from a separate CD. Finally connect the fibre optic cable between the MSA-INF and the Somedic
opto modem as well as the serial cable from the opto modem to the computer. Please note that
the power supply from the opto modem also is connected properly. Verify in the software
settings that you have connected to the correct serial port and then verify that the computer
can control the MSA. A first test may be to set the start temperature to different levels and
verify that the temperature display window follows the start temperature setting. But please
note that the start temperature setting is the reference value for the control system and that
the displayed thermode temperature is the actual temperature, why there may be small
differences between these two values. Then you may start to test the function of the software
by generating different test sequences and measuring some samples of perception thresholds.
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6 USE
6.1 Prerequisites
Investigations of perception and pain thresholds shall be done in an environment where the
patient is exposed for as few disturbing elements as possible. The investigations shall be carried
out in a quiet room, with stable temperature, low air velocity, etc.

6.2 Initial actions
Verify that no alarm circuits of the MSA are activated before starting its use. In this way fluid
levels and the thermode condition is verified.

6.3 Test of function before use
The thermode should be tested for potential damage before each patient. A simple method is
to test the perception thresholds at one location of the investigator. If these test results are
normal it is most likely that the thermode also is normal. As a proof of this test, the data from
the investigator may be saved and then checked for stability, variability etc, which in fact may
be of great value in evaluating the method.

6.4 Computer software
The MSA is normally used together with a computer, where the computer controls the MSA to
produce specific stimulation patterns, or tests. Different test methods do exist and for further
guidance on the use of the equipment, please refer to the SENSELab software manual.
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7 MAINTENANCE
7.1 Regular service
A full service and calibration by a Somedic technician is recommended on a yearly basis, with
regular service at 3 to 6-month intervals, by a properly trained local technician. If necessary,
the casing of the MSA can be cleaned by using most of the cleaning agents found in the hospital
environment. But avoid solvents, like acetone, alcohol, petrol, etc that may damage the paint.
The thermally active area of the thermode shall be cleaned with utmost care, preferable
by using a jewellery cleaning cloth. The rest of the thermode can be cleaned with a mild soap
solution; just do not immerse the thermode in any fluid.

7.2 Opening the MSA case

WARNING:
Before opening the MSA case, disconnect mains power from the MSA by removing the mains
power lead from the MSA power plug. Please note that even if the mains switch is off, there
might be lethal voltages on internal parts of the MSA.

The proper function of the fluid circulation system is of utmost importance for the function of
the MSA. To get access to the components of the fluid system, the casing of the MSA has to be
opened. Then follow carefully these steps:
For this to be done, you need a workbench with a free area of around 1,6*0,8 meter and
the tools supplied with the MSA.
Take off the side and top panels of the MSA. You may take the help of a small
screwdriver to do the initial lifting of the panels.

Figure 10: Removal of case side plate
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To lift the top panel from the case, the ground cable (yellow/green) has to be removed.
Please remember the location of the top cover grounding point (as marked with the blue
ground mark) and return the ground cable to this point as the casing later will be assembled
again.

Figure 12: Connector for the grounding of the top plate of the case.
Note that when looking on the MSA interior from the front side, you have at the left rear
side, under a plexiglass cover and marked with the proper warning sign, the high voltage
section. Please note that under this cover, there might be lethal voltages and
corresponding care shall be taken if the cover for any reason is removed.

Figure 13: High voltage section. When power is connected, be careful to not touch
anything inside this cover.
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Now look at rear and right side of the interior of the MSA. You should see a view much like
the figure below, where You will be able to identify a bottlelike fluid tank with transparent
lid, as well as a shiny heat exchanger, mounted on a fan, that has an air filter on the outside
of the case.

Figure 14: MSA interior.
If dust has been collected in the interior of the instrument use a vacuum cleaner to remove
all traces of dust.
The filter at the fan inlet on the rear of the case shall be removed for cleaning. First clean it
with the vacuum cleaner, then flush it with water and a mild soap solution and let it
thoroughly dry before being re-installed.
Now remove with a twisting movement the lid from the fluid tank and use the supplied
syringe to empty the fluid tank. If necessary by several suction operations by the syringe.

Figure 15 MSA interior with fluid tank open
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Then use the syringe to fill 150 ml of new Somedic MSA fluid in the tank. This fluid contains
a special preserving agent, whose function is verified by the blue colour of the fluid. When
the fluid is changed from blue to neutral in colour (after about 3 – 6 month), the fluid has
to be exchanged.
As can be seen in figure 14, a piece of tubing connects the air/liquid cooler, to the right, to
a connector at almost the top of the fluid tank. Disconnect the tubing from the cooler and
use as a suction device the syringe with a short piece of tubing (as supplied) connected to
the cooler, until fluid comes out to the syringe. During this procedure you shall refill the
fluid tank as soon as you see that it becomes low in fluid. When the fluid reaches the syringe;
stop and reconnect the tubing to the tank.
For the following test, power will be applied to the MSA and corresponding care shall be
taken to avoid any electrical accidents.
Keep the lid removed from the fluid tank. Connect the power lead to mains supply and switch
power on. Check that the fluid indicator is not on and check that there is fluid in the fluid
tank. Remove the connector marked in figure 14. As a result, the fluid circulation pump shall
start to run rather vigorously and there shall be a visible flow of fluid in the fluid tank.
If the circulation pump does not start, then it might be blocked. Disconnect the power lead
as well as the thermode. Then use a syringe and the supplied connectors in the tool kit to
empty the fluid through the thermode connection ports on the front panel. After removal of
the fluid, the pump can be removed for mechanical inspection. Test the pump outside the
MSA by applying 12 volt DC to the electrical connections of the pump. If it will not function,
it will have to be replaced.
If the pump is OK and there still is no flow of fluid, then there might be a block in the fluid
circulation system. The thermode and the air/fluid heat exchanger shall each be inspected
for free flow, by forcing fluid from a syringe through each of them. If there is a block, try to
remove this by fluid pressure. Change the actual part if it is not possible to clean up the block
When the pump has been shown to work properly and there is a free flow in the fluid system,
empty again the fluid tank and refill with new Somedic MSA solution. Disconnect the power
supply and replace tank lid and the removed parts of the case. Do not forget to connect the
grounding leads. Check finally normal function of the MSA, as described in
It is recommended to use an electrical safety tester to check the instrument for leak currents,
isolation levels and power consumption, whenever it is in for the regular service.
All actions taken and possible findings during the regular service shall be noted in the
instrument logbook.
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7.3 Preparation for replacement of the Thermode
Take the tool set that was delivered with the MSA (a soft black tool kit, about 21 by 15 cm in
size and 4 cm thick, with a zipper along three of the sides). In the tool kit you shall be able to
find three screwdrivers, take the one with a flat tip.
Now look at the MSA from the front. You shall be able to see that it consists of a number
of modules (MSA = Modular Sensory Analyzer). At each corner of the modules there is a screw.
Look at the rightmost side where you shall see a module named MSA-TCU, where your
thermode is connected. Please leave the thermode connected to the module. Now unscrew
the four screws, one in each corner of the MSA-TCU module and pull carefully in the connector
so that the module comes out of the Thermotest – stop when the module is halfway out. It
shall now look like fig. 12, below and you can remove the thermode connector.

Figure 16 TCU partly removed from the MSA Thermotest.
Pull out the MSA-TCU fully and put it at the side. Then unscrew the module to the left, the MSAINF. Pull it out by holding the edge of its front panel (at the side where the MSA-TCU just have
been removed) and put it also to the side.
Now take a suitable box, place plenty of shock adsorbing material around the
two modules and put them into the box. Make a coil of the thermode and its cable, put it into
a soft padded envelope, or something similar that is shock adsorbing and put it at the box of
the top on the two modules. Fill the box with more shock adsorbing material and add in the
box a letter where you state the serial number of the MSA as well as your return and invoice
addresses. Finally send the box to our shipping address as found at page 5 and send us a mail
to info@somedic.com with the shipping details.
The thermode will then be returned to you either repaired or replaced. The thermode
will be calibrated and supplied with a new ini-file. Installation is as above, but in reverse.
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8 WARRANTIES
All SENSELab hardware and software are warranted not to fail to perform according to their
specifications, due to defects in materials and workmanship, for a period of one year of
shipment, as evidenced by receipts or other documentation. Somedic SenseLab AB will, at its
option, repair or replace hardware or software media that do not perform according to its
specifications, provided Somedic SenseLab AB receives notice of such defects during the
warranty period. Somedic SenseLab AB does not warrant that the operation of the hardware or
software shall be uninterrupted or error free.
Somedic SenseLab AB believes that the information in this manual is accurate. The document
has been carefully reviewed for technical accuracy. In the event that technical or typographical
errors exist, Somedic SenseLab AB reserves the right to make changes to subsequent editions
of this document without prior notice to holders of this edition. The reader should consult
Somedic SenseLab AB if errors are suspected. In no event will Somedic SenseLab AB be liable
for any damages arising out of or related to this document or the information contained in it.
EXCEPT AS SPECIFIED HEREIN, SOMEDIC SENSELAB AB MAKES NO WARRANTIES, EXPRESS OR
IMPLIED, AND SPECIFICALLY DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. CUSTOMER’S RIGHT TO RECOVER DAMAGES CAUSED BY FAULT
OR NEGLIGENCE ON THE PART OF SOMEDIC SENSELAB AB SHALL BE LIMITED TO THE AMOUNT
THERETOFORE PAID BY THE CUSTOMER. SOMEDIC SENSELAB AB WILL NOT BE LIABLE FOR
DAMAGES RESULTING FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS, OR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
This limitation of the liability of Somedic SenseLab AB will apply regardless of the form of action,
whether in contract or tort, including negligence. Any action against Somedic SenseLab AB must
be brought within one year after the cause of action accrues. Somedic SenseLab AB shall not be
liable for any delay in performance due to causes beyond its reasonable control. The warranty
provided herein does not cover damages, defects, malfunctions, or service failures caused by
owner’s failure to follow Somedic SenseLab AB installation, operation, or maintenance
instructions; owner’s modification of the product; owner’s abuse, misuse, or negligent acts; and
power failure or surges, fire, flood, accident, actions of third parties, or other events outside
reasonable control.
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9 APPENDIX
9.1 Extended EMC information
The MSA has been tested to comply with the requirements for EMC compliance, as valid at
the date of the test and listed in tables 2 to 4, below. The result of these tests are the
recommendations, found in table 5, which shall be followed.
However, there is a rapid development of the use of the electro-magnetic spectrum,
creating the possibility of new forms of interference problems. The user of the MSA, as well
as users of other equipment, shall be aware of the fact that the possibility exists that sudden
changes in the behaviour of their equipment may be an effect of a nearby mobile telephone,
wifi transponder or other electronic systems. It may in such a case be a good suggestion to
search for newly installed equipment and test if their presence has an effect on the disturbed
equipment – at first hand by switching the mobile telephone, wifi equipment, etc. off.
Guidance and manufacturer’s declaration – electromagnetic emissions
The MSA is intended for use in the electromagnetic environment specified below. The customer or the user of
the MSA should assure that it is used in such an environment.
Emissions test

Compliance

Electromagnetic environment - guidance

RF emissions
CISPR 11:2009+A1

Group 1

The MSA uses RF energy only for its
internal function. Therefore, its RF
emissions are very low and are not likely
to cause any interference in nearby
electronic equipment.

RF emissions
CISPR 11

Class B

Harmonic emissions
IEC 61000-3-2:2014

Class A

Voltage fluctuations/ flicker
emissions
IEC 61000-3-3:2013

Complies

The MSA is suitable for use in all
establishments, including domestic
establishments and those directly
connected to the public low-voltage
power supply network that supplies
buildings used for domestic purposes.

Table 2 EMC Guidance and declaration – electromagnetic emissions
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Guidance and manufacturer’s declaration – electromagnetic immunity
The MSA is intended for use in the electromagnetic environment specified below. The customer or the user of
the MSA should assure that it is used in such an environment.
Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment guidance

Electrostatic
discharge (ESD)
IEC 61000-4-2:2008

+/- 8 kV contact
+/- 2; 4; 8; 15 kV air

+/- 8 kV contact
+/- 2; 4; 8; 15 kV air

Floors should be wood, concrete or ceramic tile. If floors are
covered with synthetic material,
the relative humidity should be
at least 30 %.

Electrical fast
transient / Burst
IEC 61000-4-4:2012

+/- 2 kV for power supply
lines
+/- 1 kV for input/output
lines

+/- 2 kV for power
supply lines
n/a. for input/output
lines

Mains power quality should be
that of a typical professional
health care facility environment

Surge
IEC 61000-4-5:2014

+/- 0,5; 1 kV diff. mode
+/- 0,5; 1; 2 kV common
mode

+/- 0,5; 1 kV diff. mode
+/- 0,5; 1; 2 kV
common mode

Mains power quality should be
that of a typical professional
health care facility environment

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines
IEC 61000-4-11

Reduction:
100% of UT for ½ cycle on
phase-angles: 0, 45, 90,
135, 180, 225, 270, 315.
30% of UT for 25 cycles.
100% of UT for 250 cycles.

Reduction:
100% of UT for ½ cycle
on phase-angles: 0, 45,
90, 135, 180, 225, 270,
315.
30% of UT for 25 cycles.
100% of UT for 250
cycles.

Mains power quality should be
that of a professional health care
facility environment. If the user
of the MSA requires continued
operation during power mains
interruptions, it is recommended
that the MSA be powered from
an uniterruptible power supply.

Power frequency
(50/60 Hz) magnetic
field
IEC 61000-4-8:2010

3 A/m

30 A/m

Power frequency magnetic fields
should be at levels characteristic
of a typical location in a typical
professional health care facility
environment.

NOTE UT is the a.c. mains voltage prior to application of the test level.

Table 3 EMC Guidance and declaration – electromagnetic immunity
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Guidance and manufacturer’s declaration – electromagnetic immunity
The MSA is intended for use in the electromagnetic environment specified below. The customer or the user of
the MSA should assure that it is used in such an environment.
Immunity test

IEC 60601 test level

Compliance
level

Electromagnetic environment - guidance

Portable and mobile RF communications equipment
should be used no closer to any part of the MSA,
including cables, than the recommended separation
distance calculated from the equation applicable to
the frequency of the transmitter.
By taking in consideration also the effect of the
modulation of the RF equipment, it is recommended
that transmitters using digital modulation (like GSM,
similar mobile phone systems and RF digital data
transmission systems) shall not be used at a distance
closer than a minimum of twice the distance given in
the formulas and Table 5, below.

Recommended separation distance (see
comments above):
Conducted RF
IEC 61000-4-6

3 Vrms
150 kHz to 80 MHz

3 Vrms

d = 1,17 * √ P

Radiated RF
IEC 61000-4-3

3 V/m
80MHz to 2,5GHz

3 V/m

d = 1,17 * √ P

80 MHz < 800 MHz

d = 2,33 * √ P 800 MHz to 2,5 GHz
where P is the maximum output power rating of the
transmitter in watts (W) according to the transmitter
manufacturer and d is the recommended separation
distance in meters (m).
Field strengths from fixed RF transmitters, as
determined by an electromagnetic site survey, a
should be less than the compliance level in each
frequency range. b
Interference may occur in the vicinity of equipment
marked with the symbol to the left.

NOTE 1 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption
and reflected from structures, objects and people.
a

To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should
be considered. If the measured field strength in the location in which the MSA is used exceeds the applicable RF
compliance level above, the MSA should be observed to verify normal operation. If abnormal performance is
observed, additional measures may be necessary, such as reorienting or relocating the MSA.
b

Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 10 V/m.

Table 4 EMC Guidance and declaration – electromagnetic immunity
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Recommended separation distance between
portable and mobile RF communications equipment and the Somedic MSA
The MSA is intended for use in an electromagnetic environment in which radiated RF disturbance are controlled.
The customer or the user of the MSA can help prevent electromagnetic interference by maintaining a minimum distance
between portable and mobile RF communications equipment (transmitter) and the MSA as recommended below, according
to the maximum output power of the communications equipment.
Separation distance according to frequency of transmitter
Rated maximum output
m
power of transmitter
150 kHz to 80 MHz
80 MHz to 800 MHz
800 MHz to 2,5 GHz
W
d = 1,17 *P^0,5
d = 1,17 *P^0,5
d = 2,33 *P^0,5
0,01
0,12
0,12
0,23
0,1
0,37
0,37
0,74
1
1,2
1,2
2,3
10
3,7
3,7
7,4
100
12
12
23
For transmitters rated at a maximum output not listed above, the recommended separation distance d in meters (m) can
be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power
rating of the transmitter in watts (W) according to the transmitter manufacturer.
NOTE 1 At 80 MHz and at 800 MHz, the separation distance for the higher frequency range applies.
NOTE 2 The guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people. See also text in Table 4.

Table 5 EMC Guidance – recommended mimimum separation distances
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