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TESTING CENTRE TECHNOLOGY Report No.: TCT220921E031

SAR REFEREXCE DIPOLE € ALIBRATION REPORT Ref. ACR136.313 5ATU A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CELIEC 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

standards.
2 DEVICE UNDER TEST
Device Under Test

Dievice Type COMOSAR 730 MHz REFERENCE DIPOLE

Manufactirer MVG

Model SIDTA0

Serial Number SN 16/15 DIP 0GT750-368

 Product Condition (new / used) Used

A yearly calibration interval is recommended

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Vahdation Dipoles are built i aceordance to the IEEE 1528, FOC KDBs and
CELTEC 62209 standards. The product 1s designed for use with the COMOSAR test bench only

Figure 1 = MVG COMOSAR Falidarion Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CELNIEC 62209 standards provide requirements for reference
dipoles wsed for system vahidanon measurements. The followmg measurements were performed 1o
verify that the product complies with the fore mentioned standards.

4.1 RETUEN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a renun loss of -20
dB or bemer, The renun loss measurement shall be performed against a liguid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62209 standards specify the mechmmcal components amd
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependem, The COMOSAR test bench emplovs a 2 mun phaniom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requrements ser forth for a 2
numn phiantom shell thickness

3 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed af approximately the 95%
confidence level nsing a coverage factor of k=2, traceable to the Intemationally Accepred Guades to
Measurement Uncerfamfy

51 RETURN LOSS

The followmng nncertamties apply fo the retum loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-a000MHE 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements

Length {mm}) Expanded Uncertainiy on Lengih

3= 300 0.05 mum

53 NALIDATION MEASURFMENT

The guidelines outhned i the IEEE 1528, FCOC KDBs. CENELEC EN3036]1 and CELVIEC 62209
standards were followed to generate the measuwrement uncertainry for validation measurements.
Scan Voluimne Expanded Uncertainty

1g 203 %
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10°g 20.1 %4

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETLURN LOSS AND IMPEDANCE IN HEAD LIQUTD

Frisgueray, WHI
40 EED BHED jii sl r&i THl by 1] HIX =] BAD 290

511,48

Fr'Pqnﬂw}'l‘HH_z:i“  Return .l_.n‘-H'.;iB} 0 .-RH]_“}]-“HII;IIH_.'I'{R_P __ Impedance
TEQ =26 641 =20 | 54.1 5--!_ 1 -1__':5--!

62 RETURNILOSS AND IMPEDANCE IN BODY LIGUID

Finpmrscy MHE
E50 EBO {7 1] Ton -1} T&D TED TR0 B0 :F ] B4D =0

Frequency (MHz) Return Loss (dB) Requirement {dB) Impedance
750 -24.18 -20 5240+ 580

6.3 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm d mim

Pedilned mieasired Fadirad measined Tedpilred i e

300 4210.0 11 % 250031 %, 635 1 %
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450 290.0 11 %. 166.7 11 % 6.35 11 %
750 176,041 % PSS 1000 £1 H. PASS 6.35 £1 %. PASS
B35 181.0 11 %. B9.811 %, 16 11%,
800 149.0 11 %. B83.3 11 %, 18 21%,
1450 B2l % 51.741% 3.5 £1%,
1500 BO5 21 % 50,0 +1 %, 3.6 +1%.
1640 703 % 457 41 %, 1.5 +1 %K.
1750 BI % A2511%, 5.6 +1%,
1B00 TIO 21 % 41741 %, 3641 %
1900 GRO21 % 39511 %, 3.5 +1%.
1950 66,321 %. IB5 LN, 3.5 +1%.
2000 TSR 37511 % I8 t1%.
2100 GLOZ1 %, I5T1L% 3.5+1 %,
2300 55511 % 32611 %, 3.6 11 %
2450 S1.5 %1 % 30.4 11 %, 3611 %
2600 48511 % 851 %. 3.5 £1%,
3000 41521 %. 25011 % 3611 %
3500 r0E1 % 6411 % 3611 %
aTon 3471 % 6.4 11 %, 16+l %.

7 VALIDATION MEASUREMENT

The IEEE Srd. 1528, FCC KDBs and CEVIEC 62209 standards stare thar 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
liquid filled flat phantom, with the phantom constructed as outlmed m the fore mentioned standards.
Per the standards. the dipole shall be positionad below the bottoui of the phantoni, with the dipole
length centered and parallel to the longest dimension of the flat phantom. with the top surface of the
dipele at the descnibed distance from the bomom surfnce of the phantom

7.1 HEAD LIQUID MEASUREMENT

F"E;'"" Relative permittivity (e,] Conductivity (o) Sfm
required maasured required i e
300 BAEY 0,67 5%
450 435 5% OET 5%
a0 419 5% PASS 0.E9 5% FASS
B35 AL515 % 0,50 £5 %
500 AL 5% [t
1450 40545 % 1,20 £5 %
1500 4048 5% 1.7385'%
1540 40245 % 1.31 5%
1750 a0.145% 137 5%
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1904 .7 0.5
1950 405 205
il 411 211
100 4316 2.9
2300 87 1.3
2450 53.4 24

60 55.3 4.6
3000 6318 5.7
X500 an.1 25

A Aﬂiﬂ‘

R |
- s | ::,_ | -“H“L""-.
:I.l:J.'I.::IiEZ'.'"InEII
7.3 BODY LIQUID MEASUREMENT
Frt&:rwg Helative petmiltivity {&7) Conductivity (=] 5/m
Fagquired measued rejuired e as e ed
150 .ﬁ:l-i'-.:E v,. T 1 I]-El:'l ::5- . ) T
A0 58219 % 092 5 %
450) 56,745 % 054 5 %
740 smsesn | PASS [ coesx PASS
B35 55.215% | | 0.97 5%
Q00 5.0 45 % L% 15 %
Qs 55.0 45 % 105 5 %
450 | S405% 13085 %
1610 S3.E 25 % 1403 %
1800 53.3 15 % L5215 %
1900 53345 % 152 5%
2000 53,3 5% L5215 %
2100 53.215% L2 45 %
2430 52715 % 1.95 3%
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2600 LFLELIT 2615 %
1000 52.045% [2nsx
1500 51345 % AL %
5200 45,0 £10 % 5.30 £10 %
5300 489 +10 % 5.42 +10'%
400 45,7 410 % 553 £10 %
5500 4.6 110 % 5.8% $10 %
5600 485410 % [ 5.77 $10 %
SE00 427 110% 600 10 %

T4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 3009 SAMT1
“Probe SNIBIEPGIZ2
Liguad Body Liquid Valuwes: eps’ - 56.3 sigma - 0.98
Distance between dipole center and liquid 15.0 mm
Area scan resohshion do= S/ dy=8mm
Zoon Scan Resoluhon dx=8mum/dy=8mmn/'dz=5mm
Frequency 750 MHz
Input power 20 dBm
Liqud Temperature 21 °C
Lab Temperatmre. 21 °C
Lab Humidsty 45 %
F""".:"_';:"“ 1 SR [W/kg/ W) 10 SAR (W/kg/W)
re draar sl s Al
750 8.46 (D.77) 5.81 (0L43)
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§ LIST OF EQUIPMENT

Equipmant Summary Sheet

Equipment Manufacturer ([ : Current Next Calibration
Description Model  |lemtification No.| o0 ion Date Date
SAM Phantom MVG SHQUUDSANyY [bamed. Woch  fsicaied. Mo o
required required
COMOSAR TestBench|  Wersion 3 NA Validated. Nocal  Vabdaled.  No cof
required required.
Metwark Analyzer R“me‘g‘ﬁc““’a’z SN100132 022021 O2r2024
Calipers Carrera CALIPER-01 022021 0272024
Reference Probe MG EPG122 SM 1811 022021 02r2024
Multirnete Keithley 2000 1188658 022021 022024
Signal Generator Agilent E4433C MY430T0581 022021 0272024
Charactenzed pror o |Charactenzed pnor lo
Amplifier Aethercomm Sh D46 lest Mo cal required. |tesl No cal required
Power Meter HF E44 184 UIS3B261498 022021 022024
Power Sensor HP ECP-E26A US3T 181460 022021 0272024
- Y Characterized prior to |Charactenzed priod o
16- 1
Directional Coupler Marda 4216-20 01384 test Mo cal required. |test Mo cal required
Temperature and : p
Humidity Seneor Control Company 11-661-9 022021 0272024
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Report No.: TCT220921E031

b".a\R Reference Dipole Calibration Report

Ref: ACR.156.4.15.8SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO,, LTD

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

FREQUENCY: 835 MHZ
SERIAL NO.: SN 16/15 DIP 0G835-369

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

i
L e L
A S

A e

ilacs

i an
LT ITLE

Calibration Date: 06/05/2022

ACCREDITED)

Kummiary:

mational metrology mstitutions.

This document pescnls the method and results from an acceredited SAR reference |.1i+'l|.1|a.‘: calibration
performed in MVG USA using the COMOSAR test bench. All calibration results are traceable to
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SAH REFERENCE IPOLE CALTERATION REPORT R AL LR RERATILA
Name Funciion Date Signalure
Prepared by : Jérdme LUC Product Manager | 06/05/2022 o g
Checked by Jérbme LUC Product Manager 06/05/2022 ;j
Approved by : Kim RUTKOWSKI Quality Manager 06/05/2022 Pl

Customer Name
SHENZHEN TCT TESTING
Distribution : TECHNOLOGY CO., LTD

Issue Date & Modifications
A 06052022 Imitial release

Page: 2701

apprans af MG
ashvrritnea awad s nor io

by e, withoir dhe ok
 prorpase o which i

e relermed inwhide or pard without weitken approval of PG

Page 195 of 261

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




TCT

I

Hotline

SAR REFERENCE DIFOLE CALIBRATION REPORT

Report No.: TCT220921E031

Rl ACR. 1364 13.5ATU A

TABLE OF CONTENTS

31 General Information

MenstrrErmeryt WEHIINE . .o ousuas suains sussings dusings diinisngs ditainai s s diaTinsi diadiingi diaTinss danTinss jud

4.1 Return Loss Requrements

Lh

42  Mechanical Requirements

Measurement UnCertminiy. ...

5.1 Return Losg

L

5.2 Dimension Measurement

53 Validation Measurement

W LA

Calibration Measirement Begmlin. .. .. .ot sibdiin s s asbdiiasa st siiia

6.1 Return Loss and Impedance In Head Liquid

6.2  Return Loss and Impedance In Body Liquad

6.3 Mechanical Dimensions

e T B S s

7.1 Head Ligmd Measurement

7.2 SAR Measurement Result With Head Liquad

7.3 Body Ligud Measurement

7.4 S5AR Measurement Result With Body Liguad

Do N R o S S i

Page: 311

This docsemenr shadl mov be reproviced, exce kel o Dn part, withsu? che weiines approve of WG
The bgjrmarion comained hevein (s o be used only for the paepase for wiich i i ssbeered sad ix nar i

i redemmed fn wikvale ov pard withowt weiten appeoval of WG

Page 196 of 261

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




I C I Report No.: TCT220921E031

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACH. 136.4.13.5ATULA

1 INTRODUCTION

This document contains a simmary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 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
Dievice Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufactarer MVG
Model SID¥35
Serial Number SN 1615 DIP (WG835-369
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 FPRODUCT DESCRIFTION

il GEMERAL 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 - MV COMOSAR Validarion Dipole
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4 MEASUREMENT METHOD

The IEEE 1328, 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 product complies with the fore mentioned standards,

4.1 RETUREN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of <20
dB or better, The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constucted as outlined 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 mum 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 RETUEN LOSS

The following uncertainties apply 1o the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

-0 Hz 0.1dB

3.2 DIMENSION MEASUREMENT

The 1b|]ﬂwjr|.j_.( uncertanties apply to the dimension measurements:

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

3.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FOCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed to penerate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3 %
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Ihge

20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Tan B0

Freqesncy, MH;

Bz 840 BEO BE] EL]

0]

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

B33

-32.78

200

5156+ 1.7 302

6.2

RETURN LOSS AND IMPEDANCE [N BODY LIQUID

[ =] e 7E0 B0

Fimguency. WHz

B (WO w0 o a0

&5

Fregquency (MHz)

Return Loss (dB)

Requirement {dB)

Impedance

Hotline: 400-6611-140

#35 -23.90 -20 47380+ 35610
6.3 MECHANICAL DIMENSIONS
Frequency M Hz Lmm hrrm d rnm
required messured required measured required measured
300 470.0 21 %. 2500 +1%. 6.35 11 %.
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450 2000 31 % 166.7 +1%. 63541 %,
750 176.0 31 %. 100.0 +1 %. 6.5 41 %,
35 161.0 51 %. PASS HOR 41 % PASS 1681 % PASS
] 149.0 31 % 1341 %. 31631 %
1450 891 +1%. 51741 %. 31631 %
1500 BO.S +1%. 0.0 41 %. 3631 %
1640 79.0 +1%. A5 T K. 3631 %
1750 75.2 +1 % 42031 K. 3621 %
1800 72.0+1%. TR 3621 %
1800 BA.0 +1%. 305 41 K. 3621 %
1850 56.3 +1 % IE5 41 K. 3621 %
2000 645 +1 % 375 41 K. 3621 %
2400 B1.0+1%. 35 T4 K. 3621 %
2300 555 +1 % 361 K. 3621 %
2450 515 +1 % 304 41 K. 3621 %
2600 485 +1 % IRB 1K 3621 %
3000 415 ¥ % 25031 K. 3621 %
3500 37.0+1 % 26431 %K. 3621 %
3700 3T % 26431 %K. 3621 %

T  VALIDATION MEASUREMENT

The IEEE Std. 15328, FCC KDBs and CEVIEC 62209 standards state that the system wvalidation
measurements must be performed using a reference dipole meeting the fore mentwoned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outhined 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 desenbed distance from the bottom surface of the phantom.

7.1 HEAD LIOUID MEASURFMENT

F'm"" Relative permittivity (8] Conductivity {a] Sfm
required i d reguined ed
300 45325 % 057 =5 %
50 41525% 0,87 =5 %
750 41025% 0,89 =5 %
835 41525% PASS 0.90 =5 % PASS
a0 41525% 0.97 =5 %
1450 40525 % 1.20 25 %
1500 0.4 25 % 17355 %
1640 40,2 25 % 13155 %
1750 40125 % 13755 %
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1800 4005 1.40 25 %
1900 4005 1.40 55 %
1950 4005 1.40 55 %
oo 4005 1.40 25 %
2100 IDELSR 14925 %
2300 INE:5% 16725 %
2450 I02s5% 18025 %
2600 Io0s5% 19625 %
000 IB5:5% 24055 %
500 I7os5% 29185 %

72

SAR MEASURFMENT RESULT WITH HEAD LIQLID

The IEEE 5td. 1328 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thockness of 2 mm), withun the
uncertanty for the system validation. All SAR values are normahzed to 1 W forward power. In
bracket, the measured SAR is mven with the used input power.

Software OPENSAR V4

Phantom SN 20709 SAMTI

Probe SM I#11 ERG1 22

Ligued Head Liguid Values: eps’ : 42.3 sigma : 0092

Distance between dipole center and liquid

150 mm

Arca scan resolution

dx=Kmm/'dy=Rmm

Zoon Scan Resolution

du=Emm./dy=Rmm/dz=5mm

Froguency

335 MHz

This docawnenr sl o

Lot povwver 20 dBm
Liguid Ternperanene 2L °C
Lab Temperature 21 °C
Lab Husmidity 45 %
Fr”:';,l"r:m' 1 SAR (Wikg/W) 10 SAR (W kW)
required measured requined measured
300 2RS 104
450 458 106
750 B.A49 5.85
FER 9.56 953 (0.E2) 622 B.12 [D.5E]
O] g 699
1450 il 16
1500 ns 168
1640 2 18.4
1750 igA4 193
1800 IR4 201
Page: &11
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130D 307 205
1950 405 208
X0D 411 211
2100 416 218
230D 487 233
245D 524 24

260D 553 245
300D 638 257
350D 671 25

an

\ I

Hotline: 400-6611-140

- =

[ P |

BODY LIQUID MEASUREMENT

F"::i"”" Relative permittivity (8] Eonductivity () Sfm
reguired measured reguired meéasured

150 G10s5% 0.80 25 %
300 SRIa5% 0.82 45 %
450 56.7 5% 0.84 45 %
750 S5555% 00.05 #5 %

R315 55335% PASS 057 25 % PASS
900 S5.025% 1.05 £5 %
915 55.045% 1.06 £5 %
1450 54.025% 130 $5 %
1610 S1Es5% 1.40 £5 %
1800 53.3s5% 152 $5 %
1900 53.3s5% 152 5%
2000 53.3s5% 152 5%
2100 53.235% 162 £5%
2450 E17s5% 1.05 5%
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260 52525% 21635%
3000 51D0e5% 27385%
3500 51325% 331:5%
5200 490210 % 5.30 £10%
5300 489210 % 5.42 +10 %
5400 487 210 % 553 +10%
5500 486 210 % 5.65 £10%
5600 485 210% 5.77 £10%
5800 482 10% .00 £10%

74 SAR MEASUREMENT RESULT WITH BODY LIGUID

Sofiware OPENSAR V4
Phantom SN 009 SAMTI
Probe SM LK1 EPGLT2
Liquid Body Liguid Values: eps” : 51.3 sigma : (.97
Distance berween dipole center and liquid 15.0 mm
Arnga scan resolution du=8mm/ dv=Rrmm
Foon Scan Resolution dx=Emm/dy=Emm/dz=5mm
Freguency 835 MHz
Ieput poswer 200 dBm
Ligquid Termperature 21 *C
Lab Temperature 21 *C
Lab Humidity 45 %
F":::""" 1 g SAR {W/kg/W) 10 g SAR (W kg W]
measured measured
8235 GLE2 [091) .44 {0.55)

||Il'|};||[|
" i |
-4 \' | |
an - g = \"x
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& LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current MNext Calibration
Identification No,
Description Maodel Calibration Date Date
SAM Phantom MVG SNt Ak Posaterl laxe  (Vesiale. o e
raquired. requirad.
COMOSAR Test Bench|  Version 3 NA [HMee-Noel.  (Rwchie oo
requirad. required.
Natwork Analyzer | TO'0de ;Vim”‘arz SN100132 022021 0242024
Calipers Carrera CALIPER-O1 0272021 0272024
Reference Proba MYG EPG122 5N 18/11 022021 022022
Multimaler Keithley 2000 1188656 o2r2021 0272024
Signal Generalor Agilent E4438C MY 42070581 0272021 0272024
" Characterized prior lo |Characterized prior o
Ampitar Aathascamm S e lesl. Mo cal required. |lest. Mo cal required.
Powar Mater HP E4418A US38261498 o2r2021 0272024
Power Sensor HP ECP-E26A Us37181460 0272021 0272024
1 Characterized prior Lo |Characterized prior o
Directional Coupler MNarda 4216-20 013846 tesl. No cal reqiired. |test. No cal required.
Temperalure and
Humidity Sensor Controd Company 11-661-8 Daram21 022024
Page: 11011
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BAR Reference Dipole Calibration Report

Ref : ACR.156.6.15.5ATUA

G

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,

UANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1300 MHZ
SERIAL NO.: SN 16/15 DIP 1G800-371

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

ACCREDITED|

Calibration Date: 06/05/2022

S

This document presents the method and resulis from an acceredited SAR reference dipole calibration
performed in MYG USA wsang the COMOSAR test bench. All calibration results are traceable to
st ponal IIII:lI:iJII.IE.'_'\p nstitutions.
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Name Function Dhate Signature
Prepared by . Jérome LUC Product Manager 0605/2022 ‘;,"'"5
Checked by : Jérdme LUC Product Manager &5/ 2022 ::j“_ﬁ
Approved by ¢ Kim RUTKOWSKI Quality Manager (6/05/2022 Pyt Al

Customer Name
) SSHENZHEN TCT TESTING
Distribution ; TECHNOLOGY CO., LTD
Issue Dare Modificarions
A 06/05/2022 Initial release

Hotline: 400-6611-140

Tel: 86-755-27673339
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SAR REFERENCE DIFOLE CALIBRATION REPFORT Bef- ACR.136.6.13.54TU.A

1 INTRODUCTION

This document contains 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 verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Tvpe COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1END
Senal Number SN 16715 DIP 1GE00-371
Product Condition (new / used) Used

A yearly calibration interval is recommended.

E PRODUCT DESCRIPTION

3.1 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 Validation Dipole
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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 outhined in the fore mentioned standards.

4.2 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 phantoan 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 uncertmnties listed below represent an expanded uncertmnty 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 messurement:

Frequency band Expanded Uncertainty on Return Loss
A00-6000MHz 0.1d8

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

533 VALIDATION MEASIUTREMENT

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

g 203 %
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10g 20.1 %
6 CALIBRATION MEASUREMENT RESULTS
6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fraquency, MHz
170 17A 0 170 17RO 1600

1620 NE4D

18E0

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1E00 -36.92 -20 48.3 02 - 0.5 i3
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fresquency. WHz
1R 1

10 1720 178l 17D

1640 PBED  E0BO 7900

=11, &

Freguency |."'-II113:JlI Return Loss (dB) Requirement (dB) Impedance
1 500 -24.67 =20 47602 -5.1j2
6.3 MECHANICAL DIMENSIONS
Frequency MHz L rnen hmm d men
required measured required measured required measured
300 420041 % 250.0 #1 % £.35 +1 %.
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450 200.0 #1 % 166.7 +1%. 6.5 41 %.

750 176.0 #1 % 1000 +1 B 6.35 11 %,

B35 161.0 21 % HOE 1% 163l %

200 1400 21 % 1311 % 163l %

1450 BO.1+1 % TR 161 %

1500 BO.5 +1 % G000 41 % 161 %

1640 .0+ % 45711 % 161 %

1750 75241 % 4F 041 % 161 %

1800 720 % PASS 41T % Fass 168 % PASS
1600 BA.0+1% 105 21 % 162l %

1850 B6.3 +1% 185 21 % 162l %
2000 B4.5 +1% 17531 % 1631 %
2100 61.0+1% 157 11 % 1631 %

2300 55.5 +1 % 12631 % 1631 %

2450 515 +1% 0.4 21 % 1631 %
2600 485 1% JHE 11 % 1631 %

3000 41541 % 5.0 11 % 1631 %

31500 I7.061 % 6.4 21 % 1681 %

3700 MK 6.4 31 % 1631 %

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 10 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 described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

E
"M""I 1’;""' Relative permittivity (8] Conductivity 2] S/m
required m d reguired ed
3] 45.325% 0,87 =5 %
450 41525% 0,87 =5 %
750 41025% 0,59 =5 %
835 41525 % 0,50 =5 %
a1 41525% 0,57 =5 %
1450 40525 % 17025 %
1500 40425 % 17355%
1640 40225 % 13155 %
1750 40125% 13755 %
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1800 0025 % PASS 14025 % PAES
1900 025 % 1.40 25 %
1950 025 % 1.40 25 %
oo 025 % 1.40 25 %
100 ELEELY 14925 %
1300 I05s5% 16725 %
2450 302s5% 1805 %
2500 00s5% 10625 %
3000 IB525% 24025 %
3500 170:5% 200 5%

72 SAR MEASUREMENT RESULT WITH HEAD LIOUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the

uncerfainty for the svstem validation.

bracket, the measured SAR 15 mven with the used input power,

All SAR values are normalized to 1 W forward power. In

Software OPENSAR V4

Phantom SN 2009 BAMTI

Probe SN I8 EPGL Y2

Liguid Head Liguid Valoes: eps’ - 41.8 sigma : 138

Diistance between dipole cemter and liquad

100 mm

AfCa scan I:ll:hnl.ll.lll i'.l:l

du=Remm/dv=Rmm

Zoon Scan Resolution

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

Froquency 1800 MHz
Inpst power 20} dBm
Ligquid Temperanene 217
Lab Tenyperature 21 °C
Lab Humidity 45 %
Freque
Mmﬂq 1 g SAR (W/kg/W) 10 g SAR (W kg W)
required mieasured required measured
A0 285 154
450 4.58 106
750 B.449 5.55
835 9.56 622
900 09 659
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 3B4 37673600 201 20.23 (2.15)
Paga: 811
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