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�̂�_̀ab�� cd�e����fg�dhai_̂j� �e�klmno���pq��db̂r�� �e��kmk���dsclll�tuvwux� yz{|�}~��~|��{��z���z������l�����u�ja���k�lq��u�_ai���r�_̀��i�xu�̂�����i_�b�aix��uvwux�� kn�n�jj��b�a���ai�b��̂�w_ûi� x���jjmx���jj��̂ î���ai����̂�w_ûi� x���jjmx���jjmx��gjj��b�vw�i��� knn�p����i�w_��̂ �̀b� �n�x�j�tuvwux���j��ba_wb�� �n��m��k����tar���j��ba_wb�� �n��m��k����tar��wjuxu_�� ln��n���� ������ ¡¢�£¤¥�� ¦�§�̈©ª�«¬­®§­¬ �̄ ¦°�§�̈©ª�«¬­®§­¬ �̄� ����±��²� ³�́µ���²� ����±��²� ³�́µ���²�¶··� ¹̧º»� � ¼¹½¾� �¾»·�� ¾¹»º� � ¶¹·¿� �À»·� º¹¾½� � »¹»»� �º¶»�� ½¹»¿� � ¿¹̧̧ � �½··�� ¼·¹½� � ¿¹½½� �¼¾»·�� ½̧� � ¼¿� �¼»··� ¶·¹»� � ¼¿¹º� �¼¿¾·� ¶¾¹̧� � ¼º¹¾� �¼À»·� ¶¿¹¾� � ¼½¹¶� �¼º··�� ¶º¹¾ � ·̧¹¼ �¼½··�� ¶½¹À� � ·̧¹»� �¼½»·�� ¾·¹»� � ·̧¹½� �·̧··�� ¾¼¹¼� � ¼̧¹¼� �¼̧··� ¾¶¹¿� � ¼̧¹½� �¶̧··� ¾º¹À� � ¶̧¹¶� �¾̧»·�� »̧¹¾� � ¾̧� �¿̧··�� »»¹¶� � ¾̧¹¿� �¶···�� ¿¶¹º� � »̧¹À� �¶¶··� Ã� � Ã� �¶»··� ¿À¹¼� � »̧� �¶À··� ¿À¹¾� � ¾̧¹̧� �¶½··� Ã� � Ã� �¾̧··� Ã� � Ã� �¾¿··� Ã� � Ã� �¾½··� Ã� � Ã� ��

3

o

 

39.84 (3.98)

 

20.20 (2.02)

9



� ��������������	
��
����

����
���������� ����������������������

��� !�"#$"%��&'()*+,'-./01222131441567819::;<-:.0�0'='>'?@'�2A)B*'�CD�EFGH�IJKLM NO�HF�PP�NJO�Q �R SRJILK IT� UK SO�GN�VLPP�JR�GN�S�ROT�WGOFJLO�OF �WRGOO N��SSRJX�P�JV�YZ[\�EF �GNVJRM�OGJN�KJNO�GN I�F R GN�GH�OJ�Q �LH I�JNP]�VJR�OF �SLRSJH �VJR�WFGKF�GO�GH�HLQMGOO I��NI�GH�NJO�OJ�Q �R P �H I�GN�WFJP �JR�S�RO�WGOFJLO�WRGOO N��SSRJX�P�JV�YZ[\���

� � ��������������������������������

39



� ��������������	
��
����

����
���������� ����������������������

��� !�""#"$��%&'()*+&,-./011102033045670899:;,9-/�/&<&=&>?&�1@(A)&�BC�DEFG�HIJKL MN�GE�OO�MIN�P �Q RQIHKJ HS� TJ RN�FM�UKOO�IQ�FM�R�QNS�VFNEIKN�NE �VQFNN M��RRQIW�O�IU�XYZ[�DE �FMUIQL�NFIM�JIMN�FM H�E Q FM�FG�NI�P �KG H�IMO\�UIQ�NE �RKQRIG �UIQ�VEFJE�FN�FG�GKPLFNN H��MH�FG�MIN�NI�P �Q O �G H�FM�VEIO �IQ�R�QN�VFNEIKN�VQFNN M��RRQIW�O�IU�XYZ[���

]�̂��_̀ a�bcdec̀�f���e��f�gh�ijklmknop�qrs�� tkuvwxyk�zkj{xwwxyxwp�|j}~� ��n�mowxyxwp�|�����{�� jklmxjk�� {kv�mjk�� jklmxjk�� {kv�mjk������ ����������� � ����������� ����� ����������� � ����������� ����� ����������� � ����������� ����� ����������� � ����������� ����� ����������� � ����������� ����� ����������� � ����������� ����� ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� ����� ����������� ���������� ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������ ����������� � ����������� ������

39



� ��������������	
��
����

����
���������� ����������������������

��� !�"#$"%��&'()*+,'-./01222131441567819::;<-:.0�0'='>'?@'�2A)B*'�CD�EFGH�IJKLM NO�HF�PP�NJO�Q �R SRJILK IT� UK SO�GN�VLPP�JR�GN�S�ROT�WGOFJLO�OF �WRGOO N��SSRJX�P�JV�YZ[\�EF �GNVJRM�OGJN�KJNO�GN I�F R GN�GH�OJ�Q �LH I�JNP]�VJR�OF �SLRSJH �VJR�WFGKF�GO�GH�HLQMGOO I��NI�GH�NJO�OJ�Q �R P �H I�GN�WFJP �JR�S�RO�WGOFJLO�WRGOO N��SSRJX�P�JV�YZ[\���

�̂������_���̀ ��_�ab����̀ cb�debf��ghi�cej̀ eh��k�lmno�� gp�a����qr�psntlku� �a�vwxyz���_{��pok|�� �a��vxv���p}gwww�c~��~�� �k���c~��������������������rr�w��~�un���v��z�h~�lnt���|�lm��t��~�k�����tl�o�nt���~��~��� vy�y�uu��o�n���nt�o��k��l~kt� ����uux����uu��kkt���nt����k��l~kt� ����uux����uux���ruu��o����t��� vyy�_f��et��l��km�o� �y���u�c~��~��b�u��onl�o�� �y��x��v����cn|�b�u��onl�o�� �y��x��v����cn|�f�u~�~l�� wy�̂y���� ��� ¡�¢£¤�¥¦§�� �̈©�ª«¬�­® °̄©̄®±� ²̈�©�ª«¬�­® °̄©̄®±�� ³�́µ¡��¶� ³�́µ¡��¶�·¹¹�
� � ��������������

3

z
» 43.33 (4.33) 21.59 (2.16)

 

9



� ��������������	
��
����

����
���������� ����������������������

��� !�"#$"#��%&'()*+&,-./011102033045670899:;,9-/�/&<&=&>?&�1@(A)&�BC�DEFG�HIJKL MN�GE�OO�MIN�P �Q RQIHKJ HS� TJ RN�FM�UKOO�IQ�FM�R�QNS�VFNEIKN�NE �VQFNN M��RRQIW�O�IU�XYZ[�DE �FMUIQL�NFIM�JIMN�FM H�E Q FM�FG�NI�P �KG H�IMO\�UIQ�NE �RKQRIG �UIQ�VEFJE�FN�FG�GKPLFNN H��MH�FG�MIN�NI�P �Q O �G H�FM�VEIO �IQ�R�QN�VFNEIKN�VQFNN M��RRQIW�O�IU�XYZ[���

]� 

�������̂ _
�̀ ����� abcdefghi�jcffklm�jnggi��opqrstuv�	twxyqrvqzu� `{up|{xvpyty�}�`z~t�� 
~tuvq|qx{vqzu��z�� �pyytuv��{�q�y{vqzu�	{vt��t�v��{�q�y{vqzu�	{vt�j����nkhi�f� ���� j��������j������k�d�kig��������k��lgbcdlg��� �k�d�kig��������k��lgbcdlg�������j����g�i��gh�n� �gl�d�h��� ��� �k�d�kig��������k��lgbcdlg��� �k�d�kig��������k��lgbcdlg����gi��l���hk�m�gl� ��n�g���j�n�kl������ ��� ��� ��� � �� ��� � ¡��gi��l���hk�m�gl� �¢d�ghi��£¤�aj� �¥¡���� �� � ��� � ��gi��l���hk�m�gl�¦��k�d§lkid�h��di� ��n�g���j�n�kl����̈� �¤� ���  � � �¤� � ��gi��l���hk�m�gl�¦��k�d§lkid�h��di� ©���¤���ª� �¡ �������� ��� � �� ��� � £���k�degl�� �dici�m�� j������£� �g«glgh�g��l�§g� ���� j��¡�����a������ � ��� � ��c�idfgigl� ¬gdin�gm� ���� ����� £� � � � � �jd¢hk���ghglki�l� ��n�g���j�n�kl��j��� ���¤�� � �¡� � ��fe�d«dgl� ����� ��ª­̈� �̈�̈��� ����nklk�igld�g��eld�l�i��ig�i�������k��lgbcdlg����nklk�igld�g��eld�l�i��ig�i�������k��lgbcdlg������gl��gigl� �®̈­j��¤���� �£�������� ��� � �� ��� � ¡����gl��gigl� ��n�g���j�n�kl�����ª� �� ���̈�¤� � ��� � �ªdlg�id�hk����ce�gl� ¬lmikl��¤�� �� ���¡�£� �nklk�igld�g��eld�l�i��ig�i�������k��lgbcdlg����nklk�igld�g��eld�l�i��ig�i�������k��lgbcdlg����gfeglkiclg���©cfd�dim�jgh��l� �g�i����¡�©�� ¡¡  ¤� �� ��� � �� ��� � ¡������

� ��� �  � ¤� �¤� �  � ¤� ��� � ��� �  � ¤� ��� �  �� � �� �¡� �  � �� � � � �� �
� ��� �  � ¤

39



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                                

Ref : ACR.262.10. .MVGB.A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

SHENZHEN STS TEST SERVICES CO., LTD. 
      1/F., BUILDING B, ZHUOKE SCIENCE PARK,No.190, 
             CHONGQING ROAD,FUYONG STREET, 

  BAO’ AN DISTRICT, SHENZHEN,GUANGDONG,CHINA 
 MVG COMOSAR REFERENCE DIPOLE 

FREQUENCY: 2450 MHZ 
SERIAL NO.: SN 30/14 DIP2G450-335 

SAR Reference Dipole Calibration Report 

 

 

 
    

 

Summary: 

                        Calibrated at MVG 
                          Z.I. de la pointe du diable
 Technopôle Brest Iroise - 295 avenue Alexis de Rochon
                      29280 PLOUZANE - FRANCE
 
                  Calibration date:  

 
                   Page: 1/11  

23

 07/04/2023

Accreditations #2-6789 and #2-6814 
Scope available on www.cofrac.fr 

 

This document presents the method and results from an accredited SAR reference dipole calibration 

performed in MVG using the COMOSAR test bench.  All calibration results are traceable to 

national metrology institutions. 



 

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262. .2 .MVGB.A 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 Name Function Date Signature 

Prepared by : Jérôme LUC Technical Manager   

Checked by :  Jérôme LUC  Technical Manager  

Approved by :      Yann Toutain Laboratory Director

 Customer Name 

Distribution : Shenzhen STS Test 
Services Co., Ltd. 

Issue Date Modifications  
A Initial release 
   
   
   

 
 
 

Name
Jérôme LUC 

                   Page: 2/11  
 

                                                  Template_ACR.DDD.N.YY.MVGB.ISSUE_COMOSAR Dipole vH
This document shall not be reproduced, except in full or in part, without the written approval of MVG. The information contained herein is to be used

                            only for the purpose for which it is submitted and is not to be released in whole or part without written approval of MVG. 
 
 

01

7/0 /20234

7/0 /20234

7/0 /20234

 

 

 

7/0 /20234

3



 

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262.

 

 
 

 
TABLE OF CONTENTS 

 

1 Introduction ................................................................................................................ 4 

2 Device Under Test ..................................................................................................... 4 

3 Product Description ................................................................................................... 4 

3.1 General Information _______________________________________________________ 4 

4 Measurement Method ................................................................................................ 5 

4.1 Return Loss Requirements __________________________________________________ 5 

4.2 Mechanical Requirements ___________________________________________________ 5 

5 Measurement Uncertainty .......................................................................................... 5 

5.1 Return Loss ______________________________________________________________ 5 

5.2 Dimension Measurement ___________________________________________________ 5 

5.3 Validation Measurement ____________________________________________________ 5 

6 Calibration Measurement Results .............................................................................. 6 

6.1 Return Loss and Impedance In Head Liquid ____________________________________ 6 

6.2 Return Loss and Impedance In Body Liquid ____________________________________ 6 

6.3 Mechanical Dimensions ____________________________________________________ 6 

7 Validation measurement ............................................................................................ 7 

7.1 Head Liquid Measurement __________________________________________________ 7 

7.2 SAR Measurement Result With Head Liquid ____________________________________ 8 

7.3 Body Liquid Measurement __________________________________________________ 9 

7.4 SAR Measurement Result With Body Liquid __________________________________ 10 

8 List of Equipment .................................................................................................... 11 

 

 

 

 

 

                   Page: 3/11  
 

                                                  
This document shall not be reproduced, except in full or in part, without the written approval of MVG. The information contained herein is to be used

                            only for the purpose for which it is submitted and is not to be released in whole or part without written approval of MVG. 
 
 

. .MVGB.A 01

Template_ACR.DDD.N.YY.MVGB.ISSUE_COMOSAR Dipole vH

23
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1 INTRODUCTION  

 
This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin 

C and CEI/IEC 62209 standards for reference dipoles used for SAR measurement system validations 

and the measurements that were performed to verify that the product complies with the fore 

mentioned standards.  

  

2 DEVICE UNDER TEST 

 
 

Device Under Test 

Device Type COMOSAR 2450 MHz REFERENCE DIPOLE 
Manufacturer                                    MVG 
Model SID2450 
Serial Number SN 30/14 DIP2G450-335 
Product Condition (new / used) Used

 
A yearly calibration interval is recommended.  

3 PRODUCT DESCRIPTION  

3.1 GENERAL INFORMATION 

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin 
C and CEI/IEC 62209 standards.  The product is designed for use with the COMOSAR test bench 
only. 
 

 
Figure 1 – MVG COMOSAR Validation Dipole 
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4 MEASUREMENT METHOD 
The IEEE 1528, OET 65 Bulletin C and CEI/IEC 62209 standards provide requirements for 
reference dipoles used for system validation measurements.  The following measurements were 
performed to verify that the product complies with the fore mentioned standards.  

4.1 RETURN LOSS REQUIREMENTS 
The dipole used for SAR system validation measurements and checks must have a return loss of -20 
dB or better.  The return loss measurement shall be performed against a liquid filled flat phantom, 
with the phantom constucted as outlined in the fore mentioned standards.   

4.2 MECHANICAL REQUIREMENTS 
The IEEE Std. 1528 and CEI/IEC 62209 standards specify the mechanical components and 
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness 
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the 
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2 
mm phantom shell thickness. 
 

5 MEASUREMENT UNCERTAINTY 

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95% 
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to 
Measurement Uncertainty. 

5.1 RETURN LOSS 

The following uncertainties apply to the return loss measurement: 

Frequency band Expanded Uncertainty on Return Loss 

400-6000MHz 0.1 dB 

5.2 DIMENSION MEASUREMENT 

The following uncertainties apply to the dimension measurements: 

Length (mm) Expanded Uncertainty on Length  

3 - 300   0.05 mm 

 

5.3 VALIDATION MEASUREMENT 
The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC 
62209 standards were followed to generate the measurement uncertainty for validation 
measurements.   

Scan Volume Expanded Uncertainty  

1 g 20.3 % 

10 g  20.1 % 
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