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The multiplication of consumer mobile telecommunication equipment (MTE) has raised concerns about 
potential adverse health effects due to electromagnetic field exposure. For radio frequency safety  
purposes, international regulatory bodies and committees have elaborated standards to which MTE 

should comply. MVG offers a range of Specific Absorption Rate (SAR) and Hearing Aid Compatibility (HAC) 
measurement systems for the test and certification of MTE.

  Why do we measure  
SAR values?

The radio frequency (RF) energy radiated by MTE is  
absorbed in the body and produces heat, which is  
carried away by the body’s thermoregulatory processes. 
The rate at which RF electromagnetic energy is imparted to 
an element or mass of a biological body is called Specific  
Absorption Rate (SAR). The SAR value is expressed as  
energy flow (power) per unit of mass in units of W/kg.

  What are the main  
SAR standards?

In 1998, the International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) elaborated guidelines to  
limit exposure to electric, magnetic and electromagnetic 
fields. It exists today two other major standards: the IEEE 
1528 and the IEC 62209.
The IEC 62209-2 is expanding the scope of the 
standard IEC 62209-1 to the frequency range of  
30 MHz to 6 GHz. It will also address a broader category of  
devices, such as laptops or PDAs.

For base station testing, the European EN 50383  
standard concerns the calculation and measurement of 
electromagnetic field strength and SAR related to human 
exposure from radio base stations and fixed terminal  
stations for wireless communication (110 MHz to 40 GHz).

IEC 62232 define the guidelines for the Determination of 
RF field strength, power density and SAR in the vicinity of  
radiocommunication base stations for the purpose of  
evaluating human exposure

Most countries (such as the USA, European Mem-
bers, Australia, Japan or Canada)  
have adopted regulations that require MTE to be 
tested in order to ensure their compliancy  
to basic SAR restrictions. All these regulations  
are consistent with each other in the sense that  
they all follow almost the same methodology  
although the values themselves can differ.



  How do we measure  
SAR values?

The SAR values are complex to measure as the  
penetration of energy within human tissues depends on 
many factors, such as the type of the phone, the shape of 
the user’s head or the frequency. For this reason, SAR mea-
surements are performed in laboratory using specific instru-
mentation defined in the standards: head phantom, liquid, 
E-field probe… 

The measurement process consists in using a scanning sys-
tem to measure the internal E-field distribution in a phantom 
model filled with liquid.  The shape of the head and the liquids 
simulate the human head and tissue. The device under test 
emits at maximum power and is positioned according to the 
procedure of the standards. The E-field value is measured 
with a miniature E-field probe. 

Indeed, E-field probes are the most appropriate sen-
sor to measure the SAR, due to their sensitivity and 
fast time response. The E-field is calculated using the  
following formula: 

SAR (W/Kg) = E (V/m)2/  

Sigma () being conductivity of the liquid and rho (r) the  
density of the liquid.

Finally, from the measured E-field values, the SAR  
distribution, the 1 g and 10 g mass averaged SAR values 
are calculated.

  

  What are HAC  
measurements?

The use of mobile phones together with hearing aid de-
vices can cause interferences. For this reason, the Federal 
Communications Commission (FCC) has required that mo-
bile phone compatibility with hearing aid devices be measu-
red. This compatibility must be measured in the two modes  
commonly used by the hearing aid: microphone mode and 
telecoil mode. The FCC has set ratings in order to calculate 
the risks of interference:

• M Ratings concern the microphone mode.
• T Ratings concern the telecoil mode.

The American National Standards Institute adop-
ted the ANSI C63.19 standard in 2001. According to 
the FCC, a large percentage of mobile phones marke-
ted by each manufacturer should be HAC compatible  
(M3-4 and T3-4 rating).

  How do we define  
HAC rating?

The HAC rating is measured in two steps:
•  RF test (HA microphone mode): measure the near-field 

electric and magnetic fields emitted by the phone using  
an E-field and H-field miniature probe.

•  Audio test (HA telecoil mode): measure the magnetic 
fields emitted by the phone using a T-coil probe.

A 6-axis robot is necessary  
to reach the measurement  
uncertainty limit stipulated  
in the standards.



Product 
Name

ComoSAR 
V5

OpenSAR 
V5

ComoHAC OpenHAC CaliProbe Probes

Product 
Category 

•  SAR measurement 
bench

•  Software •  HAC measurement 
bench

•  Software •  Probe calibration •  Field probe

Function

•   SAR Measurement 
Enhanced HAC 
Testing capabilities 
available with  
additional  
ComoHAC kit

•   Controls ComoSAR  
test bench  
instrumentation  
for both certification 
and fast R&D  
measurements

•   Liquid  
measurement

•  Allows measure-
ments to be  
performed in 
compliance with 
the ANSI C63.19 
standard and 
related KDB

•  Enables the M  
(RF test) and  
T (audio test)  
rating of the DUT  
to be defined

•  Controls ComoHAC 
test bench  
instrumentation  
for HAC evaluation

•   Calibrates EM field 
probes used for 
SAR measurements

•   Measures field 
in SAR and HAC 
benches

Frequency 
bands

- - - - - • 30 MHz to 6 GHz

User Profile

•  Certification bodies
•  Regulatory bodies 
•   R&D and test 

laboratories
•  Terminal  

manufacturers
•  Antenna  

manufacturers

•  SAR bench users •  Certification 
bodies,

•  Regulatory bodies, 
•    R&D and test 

laboratories
•  Terminal  

manufacturers
•  Antenna  

manufacturers

•  ComoHAC bench 
users

•  Certification and 
regulatory bodies

•  SAR and HAC 
bench user 

Related 
Standard

• IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01) 
supplement C

•  IEC 62209-1/ 
IEC 62209-2

• EN 50361:2001 
• EN 50383

•  ComoSAR V5 
related standards

• ANSI C63-19 •  ComoHAC V5 
related standards

• IEEE 1528
•  FCC OET  

Bulletin 65  
(Ed. 97-01)  
supplement C

•  IEC 62209-1/ 
IEC 62209-2

• EN 50361:2001 
• EN 50383

•  IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01)  
supplement C

•  IEC 62209-1/  
IEC 62209-2

• EN 50361:2001  
•  EN 50383
• ANSI 63.19

Datasheet

Quick Guide of MVG’s SAR & HAC measurement Solutions 

VISIT 
www.mvg-world.com/

opensar

VISIT 
www.mvg-world.com/

comohac

VISIT 
www.mvg-world.com/

comosar

VISIT 
www.mvg-world.com/

openhac

VISIT 
www.mvg-world.com/

caliprobe

VISIT 
www.mvg-world.com/

probes



Product 
Name

ComoSAR 
V5

OpenSAR 
V5

ComoHAC OpenHAC CaliProbe Probes Product 
Name

SAM  
phantoms

Liquids LimeSAR
Positioning  
systems

Validation 
Dipoles

TMFS

Product 
Category 

•  SAR measurement 
bench

•  Software •  HAC measurement 
bench

•  Software •  Probe calibration •  Field probe

Product 
Category 

•   Phantom •  Liquids  
10, 20, 25, 30 liters

•   Dielectric  
parameter  
measurement

•   Device positioning 
system for SAR 
and HAC  
measurements 
Laptop, Mobile, 
Tab and others

•   Validation antenna •   Telephone 
Magnetic Field 
Simulator

Function

•   SAR Measurement 
Enhanced HAC 
Testing capabilities 
available with  
additional  
ComoHAC kit

•   Controls ComoSAR  
test bench  
instrumentation  
for both certification 
and fast R&D  
measurements

•   Liquid  
measurement

•  Allows measure-
ments to be  
performed in 
compliance with 
the ANSI C63.19 
standard and 
related KDB

•  Enables the M  
(RF test) and  
T (audio test)  
rating of the DUT  
to be defined

•  Controls ComoHAC 
test bench  
instrumentation  
for HAC evaluation

•   Calibrates EM field 
probes used for 
SAR measurements

•   Measures field 
in SAR and HAC 
benches

Function

•  Contains liquids  
that simulate  
human tissues 
(head and body) 
for SAR  
measurements

•  Simulates  
the human head 
and body tissues

•  Assess the  
dielectric proper-
ties of SAR and  
CTIA liquids 

•  Positions  
handset, larger 
telecommunication 
terminals and BSA 
for SAR and HAC 
measurements

•  Validates the 
overall set up of the 
system

•   T-coil probe  
assessment

Frequency 
bands

- - - - - • 30 MHz to 6 GHz Frequency 
bands

- - •  150 MHz -  
6 000 MHz

- - -

User Profile

•  Certification bodies
•  Regulatory bodies 
•   R&D and test 

laboratories
•  Terminal  

manufacturers
•  Antenna  

manufacturers

•  SAR bench users •  Certification 
bodies,

•  Regulatory bodies, 
•    R&D and test 

laboratories
•  Terminal  

manufacturers
•  Antenna  

manufacturers

•  ComoHAC bench 
users

•  Certification and 
regulatory bodies

•  SAR and HAC 
bench user 

User Profile

•  SAR bench user •  SAR bench user •   SAR bench user   
academic Lab 
R&D lab

•  SAR bench user    
academic Lab 
R&D lab

•  SAR and HAC 
bench user

•  HAC bench user

Related 
Standard

• IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01) 
supplement C

•  IEC 62209-1/ 
IEC 62209-2

• EN 50361:2001 
• EN 50383

•  ComoSAR V5 
related standards

• ANSI C63-19 •  ComoHAC V5 
related standards

• IEEE 1528
•  FCC OET  

Bulletin 65  
(Ed. 97-01)  
supplement C

•  IEC 62209-1/ 
IEC 62209-2

• EN 50361:2001 
• EN 50383

•  IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01)  
supplement C

•  IEC 62209-1/  
IEC 62209-2

• EN 50361:2001  
•  EN 50383
• ANSI 63.19

Related 
Standard

•  Ear Reference 
Point (ERP)  
within a tolerance 
of less than  
± 0.2 mm.

•  IEEE 1528 
•  FCC OET Bulletin 

65 (Ed. 97-01)  
supplement C

•  IEC 62209-1/  
IEC 62209-2

• EN 50361:2001 
•  CTIA 2.2 appendix 

C.3 for 835 and 
1900 MHz

• IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01) 
supplement C 

• IEC 62209-1/ 
• IEC 62209-2
• EN 50361:2001
• EN 50383

- • IEEE 1528
•  FCC OET Bulletin 

65 (Ed. 97-01) 
supplement C

•  IEC 62209-1/  
IEC 62209-2

•  EN 50361:2001
• ANSI C63.19

• ANSI C63-19

Datasheet Datasheet

VISIT 
www.mvg-world.com/

samphantom

VISIT 
www.mvg-world.com/

liquids

VISIT 
www.mvg-world.com/

limesar

VISIT 
www.mvg-world.com/sar/

positioning

VISIT 
www.mvg-world.com/

dipoles

VISIT 
www.mvg-world.com/tmfs



Orbit/FR Israel
1 Gesher Ha-Ets St., 
P.O. Box 12096,  
Emek Hefer Industrial Park, 
38777-01 Emek Hefer
ISRAEL
Tel: +972 74 713 0130

MVG, Inc
2105 Barrett Park Dr., 

Suite 104
Kennesaw, GA 30144

UNITED STATES
Tel: +1 (678) 797 9172

MVG Italy
Via Castelli Romani, 59
00040 Pomezia (Rome)

ITALY
Tel: +39 06 89 99 53 11

Orbit/FR - Corporate HQ
650 Louis Drive, 

Suite 100
18974 Warminster, PA

UNITED STATES
Tel: +1 (215) 674 5100

AEMI
1320 Air Wing Road, 

Suite 101
Otay Mesa, CA 92154 

UNITED STATES
Tel: +1 (619) 449 9492

MVG Hong-Kong
Suite 702, 7th floor  
Cyberport 1
100 Cyberport Road
Pok Fu Lam
Hong Kong SAR, CHINA 
Tel: +85 229 896 128

MVG China Limited
A3-102, Mei Ying (Fu An) Zhi Hui 
Innovation Park, Feng Huang Xing 
Ye 3rd Road, Fu Yong, Bao An
Shenzhen, CHINA
Tel: +86 755 23704832

MVG - Corporate HQ
47 boulevard Saint Michel
75005 Paris, FRANCE
Tel: +33 (0)1 75 77 58 50

MVG Industries
17 avenue de Norvège
91140 Villebon-sur-Yvette, FRANCE
Tel: +33 (0)1 69 29 02 47

MVG Industries Bretagne
Technopôle Brest Iroise
295 avenue Alexis de Rochon
29280 Plouzané, FRANCE
Tel: +33 (0)2 98 05 13 34

Orbit/FR Germany
Hans-Pinsel-Str. 7a
85540 Haar, Germany
Tel.: +49 (0)897 0999 5931

MVG Sweden
P.O. Box 35, 44121 Alingsas 
Gothenburg, SWEDEN
Tel: +46 31 402 430

Rainford EMC Systems Limited
Unit 400, Haydock Lane, 
Haydock WA11 9th   
UNITED KINGDOM
Tel: +44 (0)1 942 296 190

MVG Japan
#101 Confort, Musashi-Nakahara, 
2-10-32, Shimokodanaka,
Nakahara-ku, Kawasaki-city
211-0041 Kanagawa, JAPAN
Tel: +81 44 948 9301

MVG India
N° 414 Cunnigham 
Road Level 4 
Prestige Centre Point,
560052 Bangalore
INDIA
Tel: +91 70 22 98 12 16
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Contact your local sales representative  
for more information
www.mvg-world.com/sar 
salesteam@mvg-world.com

About Microwave Vision Group (MVG) 
Since its creation in 1986, The Microwave Vision Group (MVG) has developed a unique expertise in the visualization of 
electromagnetic waves. These waves are at the heart of our daily lives: Smartphones, computers, tablets, cars, trains, 
planes - none of these devices and vehicles would work without them. Year after year, the Group develops and markets 
systems that allow for the visualization of these waves, while evaluating the characteristics of antennas, and helping 
speed up the development of products using microwave frequencies.

The Group’s mission is to extend this unique technology to all sectors where it will bring strong added value. Since 
2012, MVG is structured around 3 departments: AMS (Antenna Measurement Systems), EMC (Electro-Magnetic  
Compatibility), EIC (Environmental & Industrial Control).

MVG is present in 10 countries, and generates 90% of sales from exports. The Group has over 350 employees and a 
loyal customer base of international companies.  


