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1800 40025% PASS 1.40 35 % PASS
1900 40025% 1.40 35 %

1950 40025% 1.40 35 %
2000 40025% 1.40 35 %
2100 L5 1.49 35 %
2300 I05:5% 167 5%
2450 30.2s5% 1.8025%
2500 30025% 1.06 25 %
0D IB525% A0S
3500 170:5% 201 5%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Software OPENSAR V4
Phantom SB 2009 SAMTI
Probe SN 1811 EPGLT2
Liguid Head Liguid Values: eps’ - 41.8 sigma : 138
Diistance betwoen dipole center and liquad 10,0 mm
Arca scan resolution du=Ermm/dv=Rmm
Foon Scan Resolmion dx=8mm.dy=Bmm/dz=5mm
Froquency 1800 MHz
It poswer 20} dBm
Liquid Temperanere 21°C
Lab Temperatuse 21 °C
Lab Humidity 45 %
Fregues
‘:1““;"" 1 g SAR (W/kg W) 10 g SAR (W /kgSW)
required mi d required ed
30 285 194
450 4.58 106
750 5449 5.58
835 9.56 B.22
00 g =]
1450 29 16
1500 305 16.8
1640 34.2 18.4
1750 364 193
1800 384 I7673.600 201 20,23 (2.15)
Paga: 811

This docasmenr snnd s Be reprodoeed, exce b ful)
Ther dalormarion cowss gl e 7 i B Ll 2
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i pos npase o witich ir i saberdmed aad 1 mar i
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Bl AUE 1386 |3 5ATU A

1900 197 05
1950 405 09
2000 411 11
00 4316 1149
1300 487 133
2450 524 b1
2600 553 45
3000 E318 57
3500 E7.1 5
\- [
rEo.
o
3 4+
s f,» J \*\
o N
o 1w “'-..__:h_-_-_h‘
o & E 1 l.i 5. - R R . i B 1)
7.3 BODY LIQUID MEASUREMENT
Frnq';;.:::‘rx'r Relative permittivity (8] Conductivity (a} Sfm
required measured requined measured
150 E1025% 0.80 #5 %
300 SRIs5W 0.92 35 %
450 56785 % 0.94 35 %
750 55555 0,96 #5 %
k35 55.285% 0.97 5%
900 55085 % 1.05 #5 %
915 S5085% 1.05 #5 %
1450 E4025% 1.3 #5 %
1610 E1E85% 1.400 #5 %
1800 53385% PASS 152 #5 % PASS
1 9() 51385% 157 o5 %
2000 53385% 152 #5 %
2100 53285% 162 #5 %
2450 E17s5% 1.05 o5 %

Hotline: 400-6611-140
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2600 52525% 21615 %
3000 52.025% 2TI5%
1500 51325% I35 %
5200 480210 % 530 +10%
5300 49210 % 542 +10%
5400 487 210 % 551 +10%
5500 46210 % 565 +10%
S600 485 210 % 577 +10%
SRO0 4837210 % £.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LICQUID

Software OPENSAR V4
Phantoim SM 2009 SAMTI
Probe SN 1811 EPG1 22
Ligquid Body Liquid Values: eps” | 53.0 sigras @ 1.52
Distance berween dipole center and liquid 100 mum
Arca scan resolution dx=Rrmm/'dy=HRiem
Zoon Scan Reselution dx=Rmm/dy=Emm/dz=5mm
Froguency 1800 MHz
Input power 20 dBm
Liquid Teimperature 21 L
Lab Temsperatuse 21 L
Lab Humidity 45 %%
F'”:::';""" 1 g SAR (W/kg/W) 10 g SAR (W /ke/ W)
measured measured
1800 37.69 (3.65) 057 [2.00)
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B

LIST OF EQUIFMENT

Equipment Summary Sheet
ment Manufacturer urrent Next Calibra
Equip acturer /| | lification No. Curre t tion
Description Model Calibration Date Date
SAM Phantom MVG siaipkaGe [ame. Nogel | ivesdlen. oo
Faquired. requirad.
COMOSAR Test Bench Version 3 NA Eeteielonaral; eecaley e
Fequired. requirad.
Network Anatyzer | Toio08 z‘gvi‘:h“m SN100132 0212021 Dzi2024
Calipers Carrara CALIPER-01 02r2021 0272024
Reference Probe MVE EPG122 SN 18/11 0272021 02i2022
Multimeater Keithley 2000 11885656 0272021 0zr2024
Signal Generalor Agilent E4438C MY 42070581 0272021 o2i2024
i Characlerized prior 1o |Characlerized prior to
e Pehar o lesi. No cal required. |lest. Mo cal required.
Powear Mater HP Ed44184 US38261498 0272021 0zr2024
Pawer Sansor HF ECP-E2B6A US37181480 0272021 o2i2024
o Characlerized prior to|Characlerized prior to
tAmctions: Coupler Manda 4154 03360 test. Mo cal required. |test. No cal required.
Temperature and
Humidity Sensor Contral Company 11-661-9 0272021 0272024
Fage: 1141
Theis docasrenr sl mor be reprodced, excepr be Al o i parr, withou? rhe weitrer sppvoval of MG
Thee imfarmanion cowmic ined lerein (5 i be used only for the parpase o witich i & ssharitied and i nor v

e rekewaed i wiade or o withonut wrikken aepeeval of PG
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Report No.: TCT220915E032

[SAR Reference Dipole Calibration Report

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 Barrett Park Dr. - Kennesaw, GA 30144

z, i R &
oy [ACCREDITED

Calibration Date: 06/05/2021

Summary:

This document pressnts the method and results from an aceredited SAR reference dipole calibration
performed i MYG USA using the COMOSAR test bench.  All calibration resulls are traceable 1o
matiom] metrdogy il
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Name Function Dhate Signature
Prepared by : Jérome LUC Product Manager 0605202
Checked by : Jerome LUC Product Manager 06052021
Appraved by - Kim RUTKOWSKI Cuality Manager 06052021 | me Metiunnd

Custamer Name

Diistribution - SHENZHEN TCT TESTING
- E TECHNOLOGY CO., LTD
Issue Dite Modificarions
A 06052021 Initial release
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TESTING CENTRE TECHNOLOGY Report No.: TCT220915E032

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Eef: ACR.136.7.15.5ATULA

1 INTRODUCTION

This document contamns a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CEIIEC 62209 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

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

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

L1 | GENERAL INFORMATION

MVYG™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 - MG COMOSAR Validation Dipole

Page: £ 1
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the preduct complies with the fore mentioned standards.

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation messurements 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 Uncertamty.

51 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

A00-6000MHz 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertzintics apply to the dimension measurements:

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

53 NALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209

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

Scan Volume Expanded Uncertainty
lg 203 %
Page: 541
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g 20.1%

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIGLID

Frequency. MH:z
VBD  1EED

1300 150 1540 1560 1980

Frequency (MHz) Return Loss (dB) Reguirement (dB) Impedance
1900 -25.64 =20 51602+ 490
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Framuesay, MHz
1800 1570 IR0 1BRD  18E0 T 1340 130 198} IO

1500

51

Fregquency (MHz) Return Loss (dB) Reguirement (dB ) Impedance
1900 -23.50 -20 43500+ 64400
6.3 MECHANICAL DIMENSIONS
Frequency Mz Lmm b mim dmm
required measured required measured required measured
300 420041 % 500 41 %. LIS
FPage: &1 1
i s
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250 2000 21 % 1567 £1 % ELESE S

750 1m0l % 100D 41 %. - ELESE

Hi% 161041 & HOE £]1 % ERES R

500 1490 &1 % 1341 % 1B %

1450 9141 %, E1L74#1 % A1 %

1500 B.5+1 %, 5000 £1 %. 1641 %

1640 LR ES 8 457 +1 % 161 %

1750 5.2+l %, 429 $1 % 3.0 21 %,

1800 T2l ® 407 1 % Abil%

1800 BRO1% PASS 295 41 %, PASS 361 % PASS
1520 B34 % JE5 &1 % Abi %
200 [ER-ES R N 17541 % 1B %

2100 B1O$1 . 5.7 41 % ABE1 %

23m 55541 %, 326 $1 % 1641 %
2450 51531 % 304 £1 % 161 %

2600 48511 %, J88 1% 3.0 £ %
2000 41541 % 250 &1 % 36il%

3500 T80 % 264 ¥1 % ERES R

A0 34 7] R b4 1 % ERES R

7  VALIDATION MEASUREMENT
The IEEE 5td. 1528, FOC 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 flat phantom, with the phantom constructed as outlined n the fore mentioned standards.
Per the standards, the dipole shall be posiioned 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 descnibed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

T Relative permittivity (5] Conductiity (o] §/m
reguired measured required mesasured
300 45345 % 08T 5%
a5d 43545 % 087 £5%
] 41945 % 085 5%
835 41548 % 08085 %
1] 41545 % 087 :5%
1450 40.5 45 % LI05 %
1500 404 45 % 13345%
1640 40.2 45 % 13145%
17580 40.1 45 % 13T 5%
Poage: Tl

Tha's cliowriamnaat S ¢t riprodaceed o
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1800 A0 25 % 1480 #5%
1900 400 25 % Fast 100 #5% Fast
1950 400 £5 % 140 £5%
2000 400 5% 10 £5%
2100 1908 5% 145 £5%
2300 PEEER 167 5%
2950 D25 1.80 £5 %
2600 E-RiELE 156 +5%
3000 ELRELE 240 £5%
1500 IT+5% 291 #5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQLUTD

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

Sollware OPENSAR V4
Phantom SN 20K SAMTI
Probe S5M 1R/11 ERGIX2
Liguud Head Laguad Values: eps’ | 404 saypma - 1.41
Distance between dipode cenber and haguisd 10.0 mm
Area scan resolution dx=Emm'dy=Hmm
Foon Scan Resolution dx=8mm'dy=Emm/dr=5mm
Frequency 150 M H
Impial po'wer 20 dm
Ligund Temperature rq B
Lab Temperalure 21 °C
Lab Humidiny 45 %
Er':H' ¥ 1 g SAR [W/kg/W] 10 g SAR [Wilkz'W)
H
reguired measured reguired measured
3 2.8% 184
4t0 458 .06
750 8245 555
B35 9.56 621
500 e 699
1450 29 16
1500 35 168
1644 34.1 184
1750 k4 153
1801 384 201
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1500 3.7 19 26 |1.85) 205 .49 (212)
1950 405 209

2000 41.1 21.1

2100 436 2189

2300 8.7 233

2350 52.4 24

2600 55.3 246

3000 e 25.7

4500 L 25

g ' [ T |

s |

B b §

£ ~ I

P i s, 18 K I S ) 5 I
““‘l-n_

Lol T ==

1.3 BODY LIQUID MEASUREMENT

Emri-":::":' Relative permittivity (&) Conductivity (o] 5/m
required measured required mesasured
150 B1Y 5% 080 £5%
300 B8 48 % 08285 %
450 S6.745% 094 £5%
750 BEE4E W 0.96 £5 %
815 LLEFLY 04T 5%
L] 55045 % 105 £5%
015 505 % 106 £5 %
1450 4.0 55 % 13085%
1610 E3 A5 % 140 85%
1800 531345% 15245%
190 53345% pALE 152 65% PSS
2000k 3345 % 18588 %
2100 1245 16355%
2450 EXTi5% 1485 65 %
Fagre: %1
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2600 SE545% ZIEE5%
0400 SRS % 27385%
3500 513485% 33185%
5200 450 410% 530 £10 %
5300 A% G 410% 543 410%
5400 45 7 410% E£5 10 %
5500 AL E410% 55510 %
S6a00 45 5410% £I7£10%
SE00 457 410% B.OD £10 %

74 SARMEASUREMENT RESULT WITH BODY LIQUID

Saftware OPFENSAR Vd

Phanlom S 2R SAMTI

Probe SN 1R/11 EMGIX2

Liguad Boady Liquid Values eps’ @ 53.9 spgrma : 1.35

[hsiamce between dipole center and hyuid

10D oy

Area scan resolulion

dx=Emm'dy=¥mm

Loon Scan Resolution

dx=Emm dly=Emm de=Smm

Freguency

1M MLz

Report No.: TCT220915E032

Ref: ACR. 5.7 15 5ATLLA

Inpul power 20 dBm
Ligind Tempiralire 21.%C
Lab Temperatun: AL
Lab Humidity 45 %
T 1 SAR W/ W) 10 SAR {W/kg/w)
measured measured
1500 J2.71(3.700 2053 (2.12)

_, .I | \ .ﬂi‘;if.'.i

i £=D- i
ENH I e
§ P I
* =
A g
- ¥ ]
wl I
2 ¥
s | = |
i I '
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& LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . . Current Next Calibration
Description Modet  [ldemtification No.| o gy ion Date Date
Malidated. Mo cal [Walidated. Mo call
5AM Phantom MVGE SMN-20V05-5AMT1 equired. hequired.
COMOSAR TestBench|  Version 3 NA Nkl Mo Meldaleel: N
required. required.
Network Analyzer | Fihode & Bchwarz SN100132 02/2021 02/2024
Calipers Carrera CALIPER-01 p2r2021 o2r2024
Reference Probe MVG EPG122 SN 1811 o212021 D2r20z2
Multimatar Keithley 2000 1188656 0212021 0212024
Signal Generator Agiant E4438C MY 49070581 0212021 02r2024
: Characterized prior to|Characterized prior to
Ampiioy et SH test. Mo cal required. |test. Mo cal required.
Power Meter HPF E4418A 538261408 o2r2021 0202024
Powar Sensor HF ECP-E26A LIS3T 181460 n2r2021 0202024
- 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 11-661-8 lielriirgl 0212024
Page: 1111
N ot sholl mof de reprodeacal eecsed i fall oF be por widkaur e wreames aggemaadof W
T | b e i P b deiieal sl sk for whiel (B submimsg aed i aod o

bt mplaiiatel b il oF Gt withoed Wit approval af M.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Page 94 of 119

http:/www.tct-lab.com




TCT

SID2450

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

Report No.: TCT220915E032

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

% 7> [ACCREDITED)

Calibration Date: 06/05/2021

Sumimary:

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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