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SAR REFERENCE DIFOLE CALIBRATION REFORT Ref- ACR. 136.6.13.5ATU.A

1 INTRODUCTION

This document confains a summary of the requirements set forth by the I[EEE 1528, FCC KDBs and
CEIIEC 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 1800 MHz REFERENCE DIFOLE
Manufacturer MVG
Model SID1EO0
Serial Number SN 1&/15 DIP 1GE00-371
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FOC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 = M COMOSAR Validation Dipofe
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CELTEC 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 standands.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mim phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertanties 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
A00-6000MHz 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length {mm) Expanded Uncertainty on Length
3-300 (.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN30361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Secan Volume Expanded Uncertainty

g 203 %

Page: 511

This docassnenr shodl mor be reprodiced, excepy be ful! or dn parr, withour phe writrens approvad af WG,
The igfirmaation comained lerein 5 o be used owly for the purpose o witich ir s ssboined and Is nor o
e released in wivele or pard without weiren appreval of WG

Page 178 of 230

Hotline: 400-6611-140 __ Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




TCT

SAR REFERENCE DIPFOLE CALIERATION REPORT

Report No.: TCT230214E004

Bell AUR. 1366, 13.5ATU A

I0g

20.1 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETUEN LOSS AND IMPEDANCE [N HEAD LIQUID

1700
-

1720

Fraquency, MHz

Trag 170 1TED

1800

1520 Tp40 TEED

Frequency (MHz)

Return Loss (dB)

Reguirement (dB)

Impedance

1800

-36.92

=20

48.3 02 - 0.5 103

6.2

RETURN LOSS AND IMPEDANCE [N BODY LIQUID

511

Fisqusncy. MHz

1750

170

1800 1EA0 140 1DED

gl n

1300

=0
2T

0.0

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -24.67 -20 47.6 01 - 5.1 102
6.3 MECHANICAL DIMENSIONS
Frequency b Hz L rmrm hi ram d rrn
required measured required measured required measured
300 A0 2] % 250.0 £1 %. 6.35 #1 %,
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450 2000 #1 %. 166.7 +1%. 635 31 %
750 176.0 #1 %. 100.0 +1 %. 6.35 +1 %
gas 161.0 #1 %. BAE +1 % 3621%
300 149.0 #1 %. B33+ % 3621%
1450 89.1 +1 % £17 11 %. 3621%
1500 B0.5 +1 %. SO0 21 . 3621%
1640 7.0 41 % 457 31 %. 3621%
1750 75.2 41 % 420 31 % 3621%
1800 T0# % PASS 41T 4% FAss 1681 %. PASS
1900 68.0 +1 %. 305 11 K. 3621%
1950 6.3 +1 %. A5 11 K. 3621%
2000 54.5 +1 % 375 11 %K. 3621 %
2100 61.0 +1 %. 357 11 %K. 3621 %
2300 55.5 +1 %. 326 11 K. 3621 %
2450 51.5 +1 % 304 21 K. 3621 %
2600 485 +1 % JEE 11 %K. 3621 %
3000 415 +1 % 5.0 11 %. 3621 %
3500 37.0#1 %. 264 11 %. 3621 %
3700 34741 % 26.4 11 %K. 3621 %

T  VALIDATION MEASUREMENT

The IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquad filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the descrnbed distance trom the bottom surface of the phantom.

7.1 HEAD LIQUID MEASURFMENT

E
"";ﬁ;"‘" Relative permittivity (8] Conductivity (2] Sim
reguired m d reguired ed
300 45325 % 0,87 #5 %
50 43525% 0,87 #5 %
750 41925 % 0,89 #5 %
235 41525% 0,50 £5 %
a0 41525% 0.57 £5 %
1450 40,525 % 1.20 25 %
1500 400425 % 17355 %
1640 40,225 % 13125 %
1750 40,125 % 13725 %
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1800 20025 % PASS 14025 % PAZS
1300 20025 % 14025 %
1950 20025 % 14025 %
00 20025 % 1.40 25 %
palils] 085 % 14925 %
1300 30525% 1675 %
2450 302s5% 1805 %
2600 30025% 10625 %
3000 IB5e5% 24025 %
3500 I759:5% 201 5%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 mven with the used input power.

Software OPENSAR V4

Phantom SN 20009 5AMTI

Probe SN IR ERGL 22

Liguid Head Liguid Values: eps’ : 41.8 sigma : 138

Distance between dipole center and liquid

1000 mm

Areca scan resolution

dx=Eenm/dy=Rmm

Zoon Scan Resolution

dx=EBemm/dy=8mm/dz=5mm

Froequency 1800 MH=z
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperatune 21 2
Lab Humidity 45 %%
F'“‘,;,l"l';"”' 1 SAR W/ kg/W) 10 g SAR (W/kg W)
required mieasured required measured
g 285 1.54
450 4.58 1.06
750 549 5.55
835 9.56 6.22
a0 10.9 6.99
1450 29 16
1500 305 168
1640 34.2 184
1750 364 193
1800 384 I7.673.60) 201 20.23 (2.15)
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1900 397 bliL3
1950 405 09
200 411 11
2100 4316 19
300 487 133
250 524 24
2600 553 ME
3000 6318 57
3500 671 25
\- il
LEESS
S \
3 ai- N
f 00 R
i [ =
1m —
i i e -_ah-'s CEEEEF
7.3 BODY LIQUID MEASUREMENT
Fm:‘":‘w Relative permittivity (8] Conductivity (2} Sfm
required measured requined measured
150 1025 % 0.80 #5 %
300 SRIs5% 0.92 35 %
450 SETE5% 0.94 35 %
750 S5 585 % 0.95 35 %
B35 55285% 0.97 5%
900 S5085% 1.05 #5 %
915 55085 % 1.06 £5 %
1450 S4025% 1.30 #5 %
1610 E1EsE% 1.40 #5 %
1800 §31385% PASS 152 #5 % PASS
1900 53385 % 152 #5 %
2000 §31385% 152 #5 %
2100 53285% 162 #5 %
2450 E17s5% 1.05 #5 %
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260 52525% 21635 %
3000 52025% 273s5%
3500 513s5% 335
5200 490 210 % 5.30 +10 %
3300 48.9 210 % 5.42 ¥10 %
3400 48.7 10 % 5.53 10 %
3500 48.6 210 % 5.65 +10 %
Sa00 485 210 % 577 £10 %
SR00 482 10 % 6.00 10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantorm SM 20009 SAMTI
Probe SN 1811 EPG1Z2
Ligquid Body Liquid Values: eps” : 53.0 sigena @ 1.52
Distance berween dipole center and liquid 1000 mm
Area scan resolution dx=Rmm/dy=Rim
Loon Scan Resolution dx=Bmm/dy=Rmm/dz=5mm
Froquency 1800 MHz
Input power 20 dBm
Ligquid Temperature 2] L
Lab Temperature 21 L
Lab Humidity 45 %
F":,I"I':""" 1 g SAR (Wkg/W) 10 g SAR (W/kg/ W)
measured measured
1800 37.69 (3.65) 057 [2.000

m
[l
=
5:\-\
N
a8 -i. 11 13 -
s e
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& LIST OF EQUIPMENT

Equipment Summary Sheet
uipment Manufacturer / urrent Next Calibration
i Identification No.| .. € :
Description Muodel Calibration Date Date
SAM Phantom MVG AR [Tt Nabey: Ceories. e oo
requirad. required.
COMOSAR Tast Bench Version 3 NA s N
raquirad. required.
Network Analyzer | 002 ;‘Ui‘h“rz SN100132 022021 02/2024
Calipars Carrara CALIPER-01 022021 0272024
Reference Proba MVE EPG122 SN 18/11 0272021 o2f2022
Multimater Keithley 2000 1188656 0272021 0zi2024
Signal Generalor Agilent E4438C MY 49070581 0272021 o2i2024
i Characlerized prior io|Characterized prior to
S Ao ShlAG lesl. Mo cal required. |lest. Mo cal required.
Powear Mater HP E4418A US38261498 0272021 0zi2024
Pawer Sansor HF ECP-E2G6A US37181480 0272021 o2i2024
y o Characlerized prior to |Characterized prior to
Diraclional Coupler Marda 4216-20 013846 tesl N cal raquined. |test. No cal requinsd.
Temperature and
Humidity Sensor Contral Company 11-661-9 0272021 0272024
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ISAR Reference Dipole Calibration Report

Report No.: TCT230214E004

Ref: ACR.156.7.15.5ATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 16/15 DIP 1G900-372

Calibrated at MVG US
2105 Barrctt Park Dr. - Kennesaw, GA 30144

Summary:

Thas document pressnts the method and results from an acerediled SAR reference dipole calibration
performed in MYG USA using the COMOSAR test bench,  All calibration resulls are raceable 1o
ratiom ] metrodegy imiiulens.
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Custamer Name

SHENZHEN TCT TESTING

Distribution : | TECHNOLOGY €O, LTD

Issue Dite Modifications
A 06052021 Imitial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CELIEC 62204 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

stamdards.
p DEVICE UNDER TEST
Device Under Test
Dievice Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MYG
Model SID1900
Serial Number SN 1615 DIP 1G90-372
Product Condition (new [ used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG™s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product 15 designed for use wath the COMOSAR test bench only.

Figure 1 - MV COMOSAR Validation Dipole
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4 MEASUREMENT METHOI

The IEEE 1528, FCC KDBs and CEIIEC 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 outhned in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CELIEC 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 Intermationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 (.05 mm

53 NALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1328, FCC KDBs, CENELEC EN50361 and CEVIEC 62209

standards were followed to generate the measurement unceriamty for validation measurements.

Scan Volume Expanded Uncertainty
lg 203 %
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10g

20.1 %4

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURM LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MHz
1800 1B B0 MEBD  MED 1300 130 190 1950 130 20
. ;
£ a7
40-
Fregquency (MHz) Return Loss (dB) Reguirement (dB) Impedance
1900 -25.64 -20 51602 +490
62 RETURM LOSS AND IMPEDANCE IN BODY LIQUID

Fraqusncy, M4z
VEGD 1850

1500 a0 1540

1560 1580

Frequency (MHz) Return Loss (dB) Reguirement (dB) Impedance
1900 -23.50 -20 43,500+ 6440
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm b mm dmm
required measured required mesured required mieasured
300 420081 % 2500 41 % ETHEE S
Page: 6/11
ol et e ik e
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450 2000 £1 % 1667 21 % [CELFSE

50 1760 21 % 1000 £1 % -ELESE N

2315 16140 £1 & HELE £1 % b4 %

a00 1490 1 % B33 41 % 161 %

1450 29141 % 1741 % 1641 %

1500 541 % 5000 #1 %. 161 %

1640 TNl % 457 £1 % 16 1%

1750 7.2 1%, 419 1 %K. 16 1%

1800 T204+1 % 417 £1 % 1641 %

1800 ERO1% PSS 285 41 % PASS 161N PASS
18950 UEESE N 325 &1 % A6 %
2000 BL5 41 ITE 1 % 16 #1%.
2100 B1li$l % 5.7 1 % 1641 %

2300 55541 %, 326 1 % 161 %

2450 51531 %, 304 1 % 16 1%
2600 48511 %, 288 1 %K. 16 1%

2000 41.5+1 % 250 #1 % 3641 %

3500 2T 041 % 264 1 % 1641 %

A0 34 740 % 264 &1 % A6 %

7 VALIDATION MEASUREMENT
The IEEE 5td. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validation

measurements must be performed wsing a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled fat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be posiboned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom. with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

e Relative permittivity (5] Conducthity (o] /m
reguired measured required ez sured
Ele] 45,325 % 087 £5%
a5 43545 % 087 +5%
750 41945 % 089 :5%
ER] 41545 % 0.80:5%
S0 41545 % 0975 %
1450 40525 % 12085%
1500 40435 % 12385'%
1640 402 15% 13185%
1750 40.1 45 % 13T45%
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1800 400 £5 % 1a40£5%
1500 4000 45 % PALS 1a05% PALS
1550 400 5% 130#5%
2000 4000 25 % 140 5%
2100 985% 1A% 5%
2300 J95:i5% 1ET 5%
2450 39.2:i5% 1B0:5%
2500 90i5% 186i5%
3000 ELRE LY 240 £5%
4500 379158 291 #5'%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIGLUID

The IEEE Std. 1528 and CELVIEC 62200 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertamty for the system validation. All 3AR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 grven with the used input power.

Saftware OPENSAR Vi

Phanlom SN 20600 SAMTI

Probe SN 1811 EMGI122

Liguid Head Lagusd Yalues: eps’ | 40.4 sagma - 1.41

stanee between dipodie centir and liguid

10.0 mm

Area scan resolution

dx=Emm'dy=Hmm

Foon Scan Resolulion

dx=8mm'dy=Emm/'d#=5mm

Freguency 1506 MHz
Inpul power 20 dBm
Liguid Temperature 21 3
Lab Temperalure 21 °C
Lab Humadiry 45 %
"'::‘:E' 1 g SAR [W/kg/W] 10 g SAR Wiz W)
required measured required mezasured
300 285 184
450 458 EX )
750 845 555
835 9.56 [
500 wme 689
1450 29 16
1500 3.5 18
1640 34.1 184
1750 6.4 153
1800 a4 201
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Ref: ACR. 1567 15 5ATULA

1800 38.7 29,26 (1.85) 0.5 2045 (2.12)
14950 0.5 0.8
2000 411 211
2100 4316 218
2300 2.7 233
2450 2.4 24
2406 551 5
3000 638 57
3500 67.1 2
|\
\T
. 25 D 3 5 28 T (0 A
LI
R
% 2o L
3 \";"1.“‘
s T
e e = | HMR DD NSE NI
7.3 BODY LIQUID MEASUREMENT
Fr!:‘u::“ Relative permittivity (&) Conductivity {o] 5/m
required measured required mesasured
150 G195 % 080 5%
300 8245 % 092 85%
450 55745 % 0.84 5%
750 5545 % 0.96 5%
g2315 EEI4E W 087 5%
0 S50 45 % 1.0555%
o115 S50 45 % 106 £5 %
1450 S4.045 % 1.3085%
1610 3045 % 14055 %
1800 53345% 152 85%
1900 53345% PASE 15385 % PASE
2000k LEETLE Y 15T s8 %
2100 E3345 % 16355 %
2450 E2745% 185 55%
sl diae riines apgroval off LG
& sl imed and! & Ao 50
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2600 SI545% 21685%
000 5SRO S% 27385%
3500 51345% 13185%
5200 450 410% 530 £10 %
5300 456 410% 543 810 %
5400 A5 7 410 % 563510 %
5500 A8 6 410% 565 210 %
S600 A8 5 410% 577 810%
5800 452 410% BOD 10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Soltware OFENSAR V4
Fhanlom SH 20VR SAMTI
Frobe SM 18/11 EMGIX2
Ligund Body Liquid Values eps’ © 539 siggma : 1.35
Ihstance betwieen dipole céentier and hausd 10.0 mm
Area scan resolulion dx=Emm'dy=8mm
Loon Scan Resolution dx=Emm'dy=Bmm/'dr=5mm
Frequency 15900y MH 2
Inpul power 20 dBm
Ligund Temperalire 21 80
Lab Temperatun: 21 *C
Lab Humidity 45 %
Fm::":”" 1 g SAR [W/kg/W] 10 g SAR [W/kgW)
measured mzasured
1500 3871 [3.00) 2053 (2.12)

= .'::\. I ]
k b
PR

Page: I1!
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& LIST OF EQUIFMENT

Equipment Summary Sheet

Equipment Manuofacturer / N . Current Mext Calibration
Description Model  [\dentification No.| ooy on Date Date
Malidated. Mo cal [Walidated. Mo cal
SAM Phantom MVG SHN-20009-5AMT1 required. required.
COMOSAR TestBench|  Version 3 NA RS NG et S
required. required.
Metwork Analyzer | Fonode ;vi‘“m SN100132 0212021 0212034
Calipers Carrera CALIPER-01 n2/2021 0272024
Reference Probe MVG EPG122 SN 18/11 n2/2021 n220z2
Multimetar Keithley 2000 1188656 02/2021 D2/2024
Signal Generator Agilent E4438C MY 49070581 02/2021 0272024
- Characterized prior to|Characterized prior to
il Py EMn-. test. Mo cal required. |test. Mo cal required.
Power Meter HF E44184 US38261498 02/2024 0272024
Power Sensor HF ECP-E26A LIS3T181460 22021 0272024
' Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. Mo cal required. |test. Mo cal required.
Temperature and .
Humidity Sensor Control Company 11-661-9 022021 0272024
Page: 1111
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ISAR Reference Dipole Calibration Report

Ref: ACR.156.9.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: SN 16/15 DIP 2G450-374

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

f,?\x\ ACCREDITED
iy [ i p———

Calibration Date: 06/05/2021

Sumumrary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MYG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology institutions.
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FPrepared by : Jérome LUC Product Manager 06/05/2021 ‘;}“"_5
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Approved by : Kim RUTKOWSKI Quality Manager D65/2021
Customer Name
Diswilitton - SHENZHEN TCT TESTING
TECHNOLOGY CO, LTD
Issue Date Modifications
A 06052021 Initial release
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mvG SAR REFERENCE DIFOLE CALIBRATION REPORT Reef- ACR. 1368 15.5ATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEIIEC 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 Tvpe COMOSAR 2450 MHz REFERENCE DIFOLE
Manufacturer MVG
Model SID2450
Serial Number SN 1615 DIP 2G450-374
Product Condition (new / used) Used

A yearly calibration mterval 15 recommended.

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Fafidation Dipofe
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4 MEASUREMENT METHOD

The IEEE 1328, FCC KDBs and CELIEC 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 retumn loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constiucted a8 outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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 uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 RETUEN LOSS

The following uncertainties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss
A00-H000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (i) Expanded Uncertainty on Length
3-300 0.03 mm

33 ¥ALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

g 203 %
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