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MANUFACTURER: 

Medfield Diagnostics AB 
Medicinaregatan 8 B 
413 90 Göteborg, SWEDEN 
Phone: +46 (0)31- 16 06 68 
info@medfielddiagnostics.com 
www.medfielddiagnostics.com 
 

Model: 

MD100 R4 
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1 SYMBOLS 

 

ON/OFF button. 

Flashing blue: When starting and shutting down 
the headrest. 

Fixed blue light: The system is ready for 
measurement. 

 

Patient interface (applied part) type BF in 
accordance with IEC60601. 

 
Serial number. 

 

 

Read the manual before use. 

 

Manufacturer, Year of manufacture. 

 

 

Temperature limit. Indicates the range of 
temperatures at which the medical device can 
be stored, transported or operated. 

 

Keep dry. Indicates a medical device that needs 
to be protected from moisture. 

 Warning: Non-ionizing radiation 

 Warning: Hot surface. 

 Recycling. 

  

 – 342 – 60601-1 � IEC:2005+A1:2012(E) 

Table D.1 (continued) 

No. Symbol Reference Title 
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IEC 60417-5840 

 
 
 
 
TYPE B APPLIED PART 

NOTE  Subclause 7.2.10 requires that, for clear 
differentiation with symbol 20, symbol 19 is not to be applied 
in such a way as to give the impression of being inscribed 
within a square. 
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IEC 60417-5333 

 
 
 
 
TYPE BF APPLIED PART 
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IEC 60417-5335 

 
 
 
 
TYPE CF APPLIED PART 
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IEC 60417-5331 

 
 
 
 
CATEGORY AP equipment 
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IEC 60417-5332 

 
 
 
 
CATEGORY APG equipment 
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IEC 60417-5036 

 
 
 
 
Dangerous voltage 

Customer: Lennart Nilsson - No. of User(s): 1 - Company: Medfield Diagnostics AB
Order No.: Inv. 272442 / SIS FORLAG AB - IMPORTANT: This file is copyright of IEC, Geneva, Switzerland. All rights reserved.
This file is subject to a licence agreement. Enquiries to Email: custserv@iec.ch - Tel.: +41 22 919 02 11
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2 DESCRIPTION OF FUNCTION, SIGNIFICANT PHYSICAL AND PERFORMANCE 
CHARACTERISTIC 

Diagnostic microwave technology is based on the dielectrical properties of the investigated human 
matter, e.g. brain tissue. Depending on the presence of bleeding inside the human head, differences 
in the dielectric properties can be detected by the technology. 

MD100 is a non-invasive, portable device. The system is powered with rechargeable lithium batteries 
that comply with the requirements of IEC 62133. It consists of two main parts: the headrest 
containing the applicators (antennas) and the user interface tablet containing a touch screen.  

The unit performs microwave measurements at frequencies in the range of 0–2 GHz with 8 antennas. 
The output power is below 0.2 mW and the duration is shorter than 90 s. The power absorbed by the 
body is 100 mW/kg, which is a factor of 200 less than what is established by the existing safety 
standard for microwaves. By comparison, the maximum output power of a GSM telephone is 250 
mW. 

MD100 transmits microwaves through the brain tissue, with one applicator transmitting and other 
applicators receiving. During a measurement procedure, all combinations of transmitters and 
receivers are in use. Signals gathered from all combinations of applicators and over all frequencies 
are classified, with the help of an algorithm based on previously gathered training data.  

MD100 is not CE-marked, and is presently only intended to be used in clinical trials after approval by 
Ethical Committee and National Competent Authority. 

MD100 may only be used by trained health care professionals.  

3 INSTALLATION 

The system is installed by trained personnel. Applicable standards for assembly must be followed 
when assembling. 

Prior to starting the system for the first time, study the instructions in this manual. 

Battery charger installation 
See “Battery charger” under the “Acccessories specification” section. 

4 TRANSPORT AND STORAGE 

See table: Environmental specifications 

5 WARNINGS 

 

WARNING: The system transmits microwaves with an output of 0.2 mW for less than 90 
seconds. The power absorbed by the body is 100 mW/kg, a factor of 200 less than what 
is established by the existing safety standard for microwaves.  

 Do not use the system in places where the use of mobile phones is prohibited. 

 

WARNING: Warm surface (at heat sinks). Place the Headrest so that the heat sinks are 
not covered (at least 5 cm from the adjacent surface). The system will alert the user if 
the system becomes too warm during the procedure. 

WARNING: No modification of this equipment is allowed. 

6 ESSENTIAL PERFORMANCE 

MD100 essential performance is ensured by extensive self-tests and automatic verifications. Any 
results presented from a measurement is thus ensured to be correct to within specified limits. In case 
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of any defect components, incorrect measurements or external disturbances, the user will be alerted 
and no results will be presented. 

If mechanical damage occurs on MD100, the instrument may not be used. Medfield Diagnostics 
should be notified. Do not attempt to repair the system. 

7 DEVICE CLASSIFICATION 

MD100 is a IIb medical device. 

MD100 is an internally powered medical equipment. 

MD100 is classified according to IP20 as detailed in IEC 60529, which means protected against matter 
such as fingers or similar objects larger than 12.5 mm. It is not tested for ingress of liquids. 

When stored in the carrying case, the equipment is protected according to IP33, meaning particles 
larger than 2.5 mm and spraying liquids. 

8 SERVICE AND CALIBRATION 

MD100 shall be sent to Medfield Diagnostics for service and calibration annually. 

9 MINIMUM QUALIFICATION FOR SERVICE PERSONNEL 

All service shall be performed by personnel assigned by Medfield Diagnostics. 

10 INSTRUCTIONS FOR REPLACEMENT OF INTERCHANGEABLE OR DETACHABLE PARTS  

Accessories supplied by Medfield Diagnostics, i.e. tablet, battery, battery charger and carrying case, 
are the only replaceable or interchangeable parts that users or service personnel can change.  

If a tablet is replaced, it must be paired with a specific instrument before use. Only persons assigned 
by Medfield Diagnostics are authorized to perform the pairing. 
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11 ACCESSORIES SPECIFICATIONS  

Tablet 

 
The tablet used for user interaction with MD100 has a 7 inch touch screen. It comes with a 100-240 
VAC to 5.2 VDC charger. The charger connects to the tablet with a Micro USB contact (cable 
supplied). 

 
 

1) Touch screen.  
2) Front camera  

1) Loud speaker 
2) Volume button 
3) On/Off button 
4) Ear phone output 
5) Microphone 
6) Micro USB port 
7) Backside camera 
8) Micro SD/SDHC memory card reader 

For tablet warnings and precautions as well as further details, please refer to the supplied tablet 
manual. Detailed placement of buttons and control may vary. 

The tablet manual is supplied in digital form and can be found on the tablet in the folder “My 
Documents”. 
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Battery 

 
The batteries are 14.4 V Lithium Ion batteries, meeting the requirements of UN38.3 (transportation), 
UL2054 and IEC62133 (safety). 

The battery features a 5-Bar LED visual state of charge indicator that allows the user to easily 
distinguish between charged and discharged batteries. 

For battery warnings and precautions as well as further details, please refer to the supplied battery 
manual. 

Battery charger 

 

 

 
 

Intelligent Power 
Vault 

100-240 VAC input to 24 VDC 
output supply 

Enable dongle Power cable 

 

The battery charger system is made up of the two slot charger “Intelligent Power Vault”, a 100-240 
VAC input to 24 VDC output supply, an enable dongle and a standard power cable.  
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The AC/DC converter is connected to the charger’s “DC Input connector”. The enable dongle is 
connected to the charger’s “Communication & Control connector”. The standard power cable is 
connected to the AC/DC supply input. 

 
Batteries to be charged are inserted into the charger matching the color code between the battery 
and the charger. Batteries cannot be connected if they are inserted the wrong way. Batteries are 
released from the charger by pressing the handles on each side of the battery. 

For battery charger warnings and precautions as well as further details, please refer to the supplied 
battery charger manual. 

Carrying case 
Do not open the carrying case in wet or rainy conditions. MD100 shall only be unpacked at sheltered 
locations. 

 
 

Hygiene cover 
A plastic hygiene cover shall always be used between the instrument and the patient. Hygiene covers 
must be approved for use with MD100 by Medfield. 
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12 HARDWARE 

MD100 system consists of the Headrest powered by rechargeable battery and a paired Tablet with 
touchscreen.  Communication between Headrest and Tablet is wireless. 

 
 

The fixed part of the installation consists of an AC/DC supply (100-240 VAC to 24 VDC) and a battery 
charger with two slots to charge the battery for the Headrest. 

Only rechargeable batteries supplied with MD100 from Medfield Diagnostics should be used in the 
battery charger and the Headrest. The battery charge status can be tested by pressing the button 
marked “Push” on the battery. During measurement, the battery charge status is displayed in top 
right hand corner of the Tablet. A warning is displayed when the battery status of the Headrest is 
critically low.  

The Tablet is recharged with the desktop charger. Only chargers from Medfield Diagnostics may be 
used with the equipment. The Tablet must be replaced if damaged. 
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13 SOFTWARE 

The software is operated on the Tablet. It consists of a process that implements the measurement 
procedure shown in the flow chart below. 

 

                             Process                                                        GUI 

 

 

 

Before ending the measurement procedure, you may choose to start a new measurement on the 
same patient.  

Before starting a measurement procedure of a new patient, the measurement should be ended by 
pressing “Exit”.  
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14 TROUBLESHOOTING 

Hardware 
Hardware problem Cause Action 

Headrest does not start up. Incorrectly inserted battery. Check battery is correctly inserted. 
Headrest does not start up. Empty battery. Remove battery and replace with 

charged battery. 
Headrest does not start up 
or stops working. 

Battery stored below -20°C 
and has lost capacity 

Remove battery and replace with a 
new, charged battery. 

 

 

 

Software messages 

Software messages 
Software message Cause Action 
Measuring….FAULT  
(Red coloured antennas) 

Broken cable or applicator. Restart the instrument and try 
again. If not successful, contact 
Medfield for support. 

Measuring….FAULT  
(Yellow coloured antennas) 

Poor connection between 
head and applicator. 

Release and adjust patient’s 
head. Perform measurement. 

Trying to connect.. Normal during start-up but if it 
remains it can have two 
causes: 
 
1) The tablet and instrument 
cannot set up a connection. 
This typically occurs at or after 
instrument start-up.  
2) The instrument battery is 
discharged. 

If the blue power light is 
blinking, wait until it becomes 
steady, then restart the 
application. If the power light 
is steady blue but the error 
message is still present, restart 
the instrument and the 
application. 
If the blue power light is off, 
try restarting the instrument 
by pressing the on/off switch 
and restart the application. If 
the blue light does not light up, 
insert a charged battery, then 
restart the instrument and the 
application. 

Warning! High temperature 
(60.0°C or above) on the 
headrest! 

The headrest is over-heated 
and cooling is insufficient. Heat 
sink might be covered. 

Finalize ongoing measurement. 
Then power off and let cool 
down. Make sure that the heat 
sink is not covered. Restart the 
Headrest. 

Too high temperature (65.0°C 
or above) in the headrest! 
Power off the Headrest. 

Too high temperature in the 
headrest. When inside 
temperature exceeds 65°C the 
Headrest turns off 

Power off the Headrest and let 
cool down. Make sure that the 
heat sink is not covered. 
Restart the Headrest. 
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automatically. Heat sink might 
be covered. 

Hardware error! Try restarting 
instrument, if not successful 
contact support 

This error can occur during 
start-up and have different 
causes: 
1) There is a hardware 
problem. 
2) Too high output power in 
the measurement. 
3) The headrest is over-heated 
and cooling is insufficient. Heat 
sink might be covered. 

Power off and let cool down. 
Restart application. 
If problem remains after 
restarting the instrument, 
contact support. 

Hardware error! Contact 
support. 

There is a hardware problem. Contact support. 

Internal error! Contact 
support. 

There is an internal error. Contact support. 

Too high power detected! 
Contact support. 

Caused by too high output 
power in the measurement. 

Contact support. 

Could not initialise the signal 
generator! Try restarting 
instrument, if not successful 
contact support. 

The system has no internal 
contact. 

If problem remains after 
restarting the instrument, 
contact support. 

Could not initialise the switch! 
Try restarting instrument, if 
not successful contact support. 

The system has no contact. If problem remains after 
restarting the instrument, 
contact support. 

Measurement of interference 
failed! Change to an 
environment without 
interference and restart the 
application. Try restarting 
instrument, if not successful 
contact support. 

Electromagnetic interference 
from other devices. 

Move to environment without 
interference and restart 
application. If not successful, 
restart the instrument. If not 
successful contact support. 

Interference detected! Change 
to an environment without 
interference. 

Electromagnetic interference 
from other devices. 

Move to environment without 
interference and try a new 
measurement. 

Reference measurement 
failed! Try restarting 
instrument, if not successful 
contact support. 

There is a hardware problem. If problem remains after 
restarting the instrument, 
contact support. 

Charge the battery! Low battery warning. Power off. Change or charge 
battery and restart the 
Headrest.  

Headrest is shutting down. 
Low battery. 

Low battery warning. Headrest will turn off 
automatically when 5% power 
remains. Change or charge 
battery and restart the 
Headrest. 
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Error in communication with 
battery. Battery status is 
unknown. 

Internal communication error. Finalize ongoing measurement. 
Then power off and change or 
charge the battery. Restart the 
Headrest. If the message 
appears again contact support. 

Switch isolation error 
detected! Try restarting 
instrument, if not successful 
contact support. 

There is a hardware problem. If problem remains after 
restarting the instrument, 
contact support. 

Invalid calibration! There is a problem with the 
calibration data. 

Contact support. 

Out of storage space in 
headrest. Contact support 

The internal computer in the 
Headrest is out of memory. 

Contact support. 

Unsupported Android platform 
version detected: 

The Tablet runs an 
unsupported version of 
Android. 

Contact support. 

Headrest connection closed 
down due to inactivity. 
Reconnect? 

Connection has been lost due 
to inactivity on the Tablet.   

Choose Yes to keep on using 
the instrument. 

Could not log the message! 
Contact support 

System unable to 
communicate with the 
measurement data file. 

Contact support. 

 
If measurements cannot be carried out after troubleshooting, contact Medfield Diagnostics. 
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15 ENVIRONMENTAL SPECIFICATIONS 

Category Specifications 

Storage temparture  -20°C to +5°C without relative humidity control; 

+5°C to +35°C at a relative humidity up to 90%, 
non-condensing; 
+35°C to +70°C at a vapour pressure up to 
50hPa 

It is recommended that batteries are stored at 
0°C - 60°C for best performance and life 
expectancy 

Operational temperature in normal use  Temperature 0°C to +40°C; 

Relative humidity of 15% to 90% non-
condensing, but not requiring a water vapour 
partial pressure greater than 50h Pa; 
Atomospheric pressure 620 hPa to 1060 hPa 

Transient operational temperature for a period 
up to 20 min after storage in 20°C 

Temperature 0°C to +50°C; 

Relative humidity 15% to 90%, non-condensing, 
but not requiring a water vapour partial 
pressure greater than 50 hPa 

Maximal height above sea level 4 000 meters above sea level 

Maximum tilt angle 30 degrees 

Open space around heat sink 5 cm 

IP classification (IEC 60529) headrest IP 20, shall only be unpacked at sheltered 
location 
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16 ELECTROMAGNETIC ENVIRONMENTAL DECLARATION 

Guidance and manufacturer's declaration - electromagnetic emissions  
MD100 is intended for use in the electromagnetic environment specified below. It is the responsibility of 
the operator to ensure that MD100 is used in the correct environment. 
Emissions test Compliance Electromagnetic environment - guidance  
RF emissions CISPR 11  
 

Group 2 MD100 must emit electromagnetic energy to perform its 
intended function. Nearby electronic equipment may be 
affected. 

RF emissions CISPR 11  Class A MD100 complies with the requirements on electromagnetic 
emissions for class A, group 2. 
 
MD100 complies with the requirements on electromagnetic 
emissions for class B, group 2, except for some frequencies in 
the frequency range 160-800 MHz.  

Harmonic emissions  
IEC 61000-3-2  

Not applicable 

Voltage fluctuations/ 
flicker emissions  
IEC 61000-3-3  

Not applicable 

Guidance and manufacturer's declaration - electromagnetic immunity  
MD100 is intended for use in the electromagnetic environment specified below. It is the responsibility of 
the operator to ensure that MD100 is used in the correct environment. 
Immunity test  
 

IEC 60601 test level  
 

Compliance level  
 

Electromagnetic 
environment - guidance  

Electrostatic discharge 
(ESD)  
IEC 61000-4-2  

± 8 kV contact 
± 15 kV air  

± 8 kV contact 
± 15 kV air  

Floors must be wood, 
concrete or ceramic tile. If 
there is synthetic material on 
the floor, the relative 
humidity must be 30% or 
more.  

Electrical fast transient/ 
Burst  
IEC 61000-4-4  

Not applicable 
 
Not applicable 

Not applicable 
 
Not applicable 

 

Surge IEC 61000-4-5  Not applicable 
Not applicable  

Not applicable 
Not applicable 

 

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

Not applicable 
 
 
Not applicable 
 
Not applicable 
 
 
Not applicable 

Not applicable 
 
 
Not applicable 
 
Not applicable 
 
 
Not applicable 

 

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

30 A/m 30 A/m  
 

NOTE: UT is the a.c. mains voltage prior to application of the test level. 
Guidance and manufacturer's declaration - electromagnetic immunity 
MD100 is intended for use in the electromagnetic environment specified below. It is the responsibility of 
the operator to ensure that MD100 is used in the correct environment. 
Immunity test IEC 60601 test 

level 
Compliance level  Electromagnetic environment - guidance  
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Conducted RF  
IEC 61000-4-6  
 
 
Radiated RF  
IEC 61000-4-3  
 

 
 
 
 
 
 
 
 
Not applicable 
 
 
 
10 V/m 
80 MHz - 2,7 GHz 
 
3 V/m 
2,7 - 6 GHz 
 
Test levels 
according to Table 
9 in IEC 60601-1-
2:2014 
80 MHz - 6 GHz 

 

 
 
 
 
 
 
 
 

Not applicable 
 
 
 
10 V/m 
80 MHz - 2,7 GHz 
 
3 V/m 
2,7 - 6 GHz 
 
Test levels 
according to Table 
9 in IEC 60601-1-
2:2014 
80 MHz - 6 GHz 
 

Portable and mobile RF communications 
equipment must not be used closer to MD100 
(cables included) than the recommended 
separation distance calculated with the 
equation applicable to the frequency of the 
transmitter.  
Recommended separation distance  
d = 1.16 √P 
80 MHz to 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) per 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 must be less than the compliance level in 
each frequency range. 
b Interference can occur near equipment 
marked the following symbol: 
  

NOTE: At 80MHz and 800MHz, the higher frequency range applies.  
NOTE: These guidelines may not apply in some situations. Electromagnetic propagation is affected by 
absorption and reflected from structures, objects and people.  
a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and 
land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted 
theoretically with accuracy. 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 
MD100 is used exceeds the applicable RF compliance level above, MD100 should be observed to make 
sure it operates normally. If unusual or incorrect performance is observed, additional measures can be 
necessary, such as reorienting or relocating MD100.  
b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.  
Recommended separation distances between portable and mobile RF communications equipment and 
the MD100 

MD100 is intended for use in an electromagnetic environment in which radiated RF disturbances are 
controlled. The operator of MD100 can help prevent electromagnetic interference by maintaining a 
minimum distance between portable and mobile RF communications equipment (transmitters) and 
MD100 as recommended below, per the maximum output power of the communications equipment. 
Rated maximum output 
power of transmitter. 

Separation distance per frequency of transmitter 

W 150 kHz to 80 MHz 
d=1.2 √𝑃 

80 MHz to 800 MHz 
d=1.2 √𝑃 

800 MHz to 2.5 GHz 
d=2.3 √𝑃 

0,01 0.12 0.12 0.24 
0,1 0.38 0.38 0.73 
1 1.2 1.2 2.3 
10 3.8 3.8 7.3 
100 12 12 23 
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17 RECOMMENDATIONS FOR PREVENTING ELECTROMAGNETIC INTERFERENCE OF OTHER 
EQUIPMENT CAUSED BY MD100 

MD100 generates electromagnetic waves for measurements. The output power for these 
measurements is limited to less than 1 mW and the active period is less than 1.5 minutes. The 
transmitted signal is of broadband nature of constant envelope and it seems unlikely that noticeable 
noise can be perceived if the receiver is separated more than about one meter from the MD100. In 
comparison, typical output power in mobile phones for GSM is about 100 to 1000 times stronger.  

Medfield Diagnostics AB can be contacted in case the user wants to get details of the measurement 
of radiated electromagnetic power for MD100 or questions to prevent interference to other 
equipment. 

18 PREVENTION OF ELECTROMAGNETIC INTERFERENCE CAUSED BY OTHER EQUIPMENT  

Prior to starting a measurement procedure MD100 checks electromagnetic interference in the 
environment. If electromagnetic interference causes problems during the procedure, the operator 
receives a warning and may take measures to reduce the problem by e.g. shielding interference from 
strong broadband transmitters in other equipment nearby.  

MD100 includes receivers in the frequency band 0 - 2 GHz. 

19 SPECIFICATION OF ELECTROMAGNETICS SIGNAL TRANSMITTED BY MD100 

MD100 generates a so-called "frequency-comb" measuring dielectric response of the patient with a 
digital pulse pattern that is repeated periodically. The transmitter uses the frequency band 0 - 2 GHz. 
The effective radiated power is less than 1 mW. 

20 DISPOSAL OF USED SYSTEMS, COMPONENTS AND ACCESSORIES 

The system, components and accessories shall be treated as electronic waste in accordance 
with applicable laws and regulations.  

When the system, components or accessories are no longer in use, contact Medfield Diagnostics. 

 
 

  

For transmitters rated at a maximum output power 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) per the 
transmitter manufacturer. 
NOTE: At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.  
NOTE: These guidelines may not apply in all situations. Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 
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Medicinaregatan 8 B 
413 90 Göteborg, SWEDEN  
Phone: +46 (0)31- 16 06 68 
info@medfielddiagnostics.com 
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