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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMUETRIC L FIELD PROBL
Manutfacturer MVG
Model 8512
Scrial Number SN 31417 BPGO324
Product Condition (new / used) New
lirequeney Range of Probe 0.15 GHz-6(GGHz
Resistance of Three Dipoles at Conncctor Dipolc 1: R1-0.189 M2
Dipolec 2: R2—0.203 ML)
Dipolc 3: R3-0.218 ML

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GUENLERAL INFORMATION

MVG s COMOSAR L ficld Probes arc built in accordance to the IEEL 15328, OET 65 Bulletin C and
CLEFIEC 62209 standards.

Figure 1 - MVG COMOSAR Dosimetric E ﬁe’d :'o!e

Probc Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probc Tip External Diamcter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The [EEE 1328, QOUT 65 Bulletin C, CENELEC EN30361 and CEFIEC 62209 standards provide
rccommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to asscss theiraffeet. All calibrations ¢ measurements performed mecet
the fore mentioned standards.

3.1 LINEARITY

The cvaluation of the lincarity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01Wikg to 100W kg,
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32 BENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissuc simulating liquid) using waveguides as outlined in the standards.

33 LOWLER DUETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as uscd for the linearity
mecasurcment. The required lower detection limit is 10 mWlg.

34 [SOTROPY

The axial isotropy was cvaluated by cxposing the probe to a reference wave from a standard dipolc
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and cheeks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps.  The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the ficlds from a half wave dipole.
The dipole is rotated about its axis (0°—1807) in 153 increments. At cach step the probe is rotated
about its axis (0°=360).

35 BOUNDARY LFELECT

The boundary ctffeet is defined as the deviation between the SAR measured data and the expeeted
cxponential deeay in the liquid when the probe is oriented normal to the interface. To cvaluate this
cffeet, the liquid filled tlat phantom is exposed to ficlds from cither a reference dipole or waveguide.
With the probc normal to the phantom surface, the peak spatial average SAR is measurcd and
comparad to the analyvtical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEELE 1328, OUT 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were followed to gencrate the measurement uncertainty associated with an E-ficld
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty cxpressed at approximately the 95% confidence level using a coverage factor
of k=2, traccable to the International ly Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in wavegnide

. . Uncertainty Probahility . . Standard
EREOR SOUREES value (%) Distribution L < Uncertainty (%)
Incident ot [orward power 3.00%, Rectan gular J?? | 1 1.732%,
Rellected power 3.00% Reclangular -\E | ] 1.732%,
Liguid eonductivity 5.00%, Rectangular -\6 | ] 28RN
Liguid permitiivily 4.00% Rectan gular -\5 | ] 2.309%
Ficld homogeneity 3.00% Rectangular 'Ji ‘ ] 1.732%,
Ficld probe posilioning 5.00% Reclangular '\E | ] 2ERTN
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Ficld probe lincarily 3.00% Rectangular »\E | ] 1.732%

Combined standard uncertainty 5.831%
Expanded uncertainty 12 0%

95 % conlidence level k=2 o

S CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %

5.1 SENSITIVITY IN AIR

Normx dipolc
1 (WVAVm)Y)
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Calibration curves ci—f(V) (i—1,2,3) allow to obtain H-ficld value using the formula:

Calibration curves
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52 LINEARITY

Linearity
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53  SENSITIVITY IN LIGUID

Liguid Freguency Pormiditivity Epsilon (5m) ConvE
(MHx +/-
100MH:)
HIL 450 450 42 17 086 1.56
BL450 450 57 65 095 160
HL750 750 40.03 093 145
BL750 750 56.83 1.00 150
HLE50 835 42 19 090 1.55
BL&50D 835 54 .67 1.01 1.59
HL200 00 4208 1.01 1.54
BLY0OD S00 55:25 1.08 1 60
HLI800 1800 4] 68 1 46 1.65
BLISOO 1800 53 86 1 46 1.68
HL 1900 1900 38.45 145 1 86
BL1900O 1900 53372 1.56 1.93
HL2000 2000 38.26 1.38 1.83
BL2000O 2000 52.70 1.5] 1.89
HL2300 2300 39 44 1.62 1.95
BL2300 2300 54.52 27 2.
HL2450 2450 37.50 1.80 191
BL2450 2450} 53,22 1. 89 195
HL2600 2600 39 80 1.99 1 .89
BL2600 2600 52.52 223 194
HLA200) 5200} 35 64 467 1500
BLA200 5200 48 64 5.51 1.56
HL5400 5400 3644 487 144
BL5400 5400 4652 5.7 247
HLAG00 5600 3666 517 1 48
BLA6O0O 5600 4679 577 1.53
HLA800 5800 3531 531 1.500
BLASO0O 5800 47 (4 610 1:55

LOWLER DUETLECTION LIMIT: 9mW:ikg
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54 ISOTROPY

HIL900 MH=
- Axial 1sotropy: 0.05 dB
- Hemispherical isotropy: 0.07 dB

Isolropy curves
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HL5600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.10dB

Isolropy curves

10- s i =
a8 4] 1 "\
06 : .
L
04 !
02l
! |
ap- !
a2 '\ /
{4
8
4 - | v il
A0 T~
A0 0F 46 04 42 00 02 04 06 03 BD
Fage: 9/f0

This decument shalf not be reproduced, except in full or in part, withowt the weitten approval f MV G
The in formation contained herein is to be vsed only for the propose for whick it iz submitted and iz not to
be released in whole or part without written approval ef MVG.

E?ﬂh‘m Shenzhen LCS Compliance Testing Laboratory Ltd.
)

] Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
b

@ 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@]cs-cert.com | Web: www.lcs-cert.com
[=] Scan code to check authenticity


mailto:webmaster@lcs-cert.com

(5

Page 85 of 170

FCC ID: 2A756-VT-7GA

COMOSAR E-FIELD PROBE CALIBRATION REFPORT

Report No.: LCSA072522127EB

Rel: ACR.ZE | ZIBSATL. A

6

LIST OF EQUIPMENT

Equipment Summary Sheet

Current

Mext Calibration

Directional Coupler

Equip ment Manufacturer / T :
Description Mouodel Idenitication N, Calibration Date Date
alidated. No cal alidated. No  cal|
Flat Phantom MVG SN-20/08-5AM7 1 Fequlred, required.
COMOSAR Test Bench|  Version 3 NA alldafep; Hmcal  Wallistids  Hse cal
required. required.
Network Analyzer | Fhode ;Vi‘:hwa'z SN100132 02/2019 02/2022
Reference Probe MVG EF 94 SN 37/08 10/2019 1042021
Multimeter Keithley 2000 1188656 0142020 0142023
Signal Generator Agilent E4438C MY49070581 0142020 0142023
Amplifier KRR AR SN 046 Characterized prlf)r to|Characterized prl_or to
test. Nocal reguired. [test. No cal reguired.
Power Meter HP E4418A UsS38261498 0142020 0142023
Power Sensor HF ECP-E28A Us37181460 0112020 01/2023
Characterized prior to| Characterized prior to
Narda 4216-20 01386 test. Mo cal required.

test. Nocal required.

alidated. Mo cal

alidated. Mo cal

Waveguide Mega Industries 068Y7-158-13-712 ; ;
required. required.

. . . alidated. Mo cal alidated. No cal
Waveguide Transition | Mega Industries | 069Y7-158-13-701 required. reduired.

; oo i alidated. Mo cal alidated. No cal
Waveguide Termination| Mega Industries 0689Y7-158-13-701 required. required.
Temperature / Humidity) o) company 150798832 11/2020 11/2023

Sensor
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SATIMO

The microwawve vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.3.14 SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 07/14 DIP 0G750-302

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

%7~ [AccrEDITED

09/29/2021

Summary:

This document presents the mcthod and resulis (rom an acerediled SAR relerence dipole calibration
perlormiced in SATIMO USA wing the COMOSAR (est beneh. All calibration resulls are traccable
o national metrology instilulions.
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SATIMO

1 INTRODUCTION

This document containg a summary of the requirements set forth by the [EELE 1528, OLT 65 Bulletin
C and CEFIEC 62209 standards for reterence dipoles used for SAR measurement system validations
and the measurcments that were performed to werify that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 750 MHz REFERENCLE DIPQLLE
MWanutacturcr Satimo
Nodcl SID730
Serial Number SN 07/14 DIP 0(G750-302
Product Condition (new ¢ uscd) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GLENLERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [ELFL 1528, OUET 65 Bulletin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.
Figure 1 — Satimo COMOSAR Validation Dipole
FPage: 417
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4 MEASUREMENT METHOD

The IELLE 1528, OUT 65 Bulletin C and CEIFIEC 62209 standards provide requirements for
reference dipoles used for svstem validation measurements. The tollowing measurements were
performed to verity that the product complics 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 measurcment shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIRLEMENTS

The IELLE Std. 1528 and CLEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequeney 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 beneh comply with the requirements sct forth fora 2
mtn phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics 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
Mcasurcment Uncertainty.

5.1  RUTURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMUENSION MEASUREMENT

The following uncertaintics 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, QLT 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were followed to gencrate the measurement uncertainty for walidation

MCasUICIMents.
Secan Yolume Expanded Uncertainty
lg 20.3 %
10 g 2001 %
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6.1 RUETURN LOSS AND IMPEDANCLE
Frequency, MHz
650660 680 700 720 740 760 780 BO0 B20 840850
D_
" :
n
-25
35_
-40- |
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
750 -34.80 -20 5070+ 1.6 0
6.2 MLECHANICAL DIMENSIONS
Freguency MHz L mm h mm d mm
regquired measured regquired measured required measured
300 420.0 +1 %, 250.0 £1 %. 6.35 £1 %.
450 250.0 1 %. 166.7 £1 %. 6.35 £1 %.
750 176.0 £1 %. PASS 100.0 1 %. PASS B.35 £1 %. PASS
B35 161.0 +1 %. 89.8 £1 %. 36 +£1 %.
500 149.0 +1 %. B33 £1 %. 36 £1 %.
1450 89.1 £1 %, 51.7 £1 %. 36 £1 %.
1sn00 80.5 £1 %, 50.0 £1 %. 36 +£1 %.
1640 79.0 £1 %, 45,7 £1 %. 36 £1 %.
1750 73.2 £1 %, 42,5 £1 %, 36 +£1 %.
1300 F2.0 +1 %, 41,7 £1 %, 3.6 £1 %,
1500 68.0 £1 %, 39,5 £1 4. 3.6 +£1 %.
1950 B6.3 £1 %, 38,5 £1 4. 36 +£1 %.
2000 B4.5 £1 %, 37.5 £1 %, 3.6 £1 %.
2100 61.0 £1 %, 35.7 £1 %, 3.6 +£1 %.
2300 55.5 £1 %, 32,6 £1 %, 36 +£1 %.
2450 51.5 £1 %, 0.4 £1 %, 36 £1 %.
2600 48,5 £1 %. 28.8 £1 %. 3.6 +£1 %.
3nno 41,5 £1 %, 25.0 £1 %, 36 +£1 %.
3300 37.0£1 %, 26.4 £1 %, 36 £1 %.
3700 34,711 %, 26.4 £1 %, 3.6 +£1 %.
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7  YALIDATION MEASUREMENT

The IEELE Std. 1528, QLT 65 Bulletin C and CEFIEC 62209 standards state that the system
validation measurements must be pertormed using a reference dipole mecting the tfore mentioned
return loss and mechanical dimension requirements. The validation measurcment must be performed
against a liquid 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
surtace of the dipole at the deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre::::w Relative permittivity (g} Conductivity [z} 5/m
reguirad measured required measured
300 45.3 +5 8% D87 £5 5
450 43,545 % D87 £5 %
750 41,9 +5 8% PASS 0.8 £5 % PASS
335 415 +5 % 0.50 £5 %
500 41,545 % 0.57 £5 %
1450 0.5 +5 8 1.2045 %
1500 A0.4 +5 % 1.23 5%
1640 A0.2 +5 % 131455
1750 A0.1 5 % 1375 %
1800 A0.0+5 % 1.40 45 %
1500 A0.0 15 % 1.40£5 %
1950 A0.0 5 % 14015 %
2000 A0.0£5 % 1.40 15 %
2100 39815 % 1.49 £5 %
2300 39,515 % 1.67 £5 %
2450 39.2£5 % 1.80£5 %
2600 3/.0L5 % 1.56 5 %
3000 33515 % 24015 %
3300 37915 % 25115 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEE Std. 1528 and CLEFIEC 62209 standards statc that the system validation measurcments
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the svstem validation.  All SAR wvalucs are normalized to 1 W forward power. In
brackct, the measured SAR is given with the used input power.

Sollware (OOPENSAR V4
Phanton 8N 20609 SBAMT]
Probe SN 1811 EPGI2Z
Liguid Head Liquid Values: eps”: 42,1 sigima @ 8@
Distance belween dipole conler and liquid 15.0 nmm
Area scan resolution dx=8nmdédy=§mm
Fage: 7/ 1
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Zoon Scan Resolution dx=8mn/dy=8m/d=5nm
Fregquency 750 MHz
Inpul power 20 dBm
Liguid Temperaiure 21 ¢
Lab Temperalurs 21 °C
Lab Humidiiy 45 %,
F'e:q“:z"c" 1 £ SAR [W/kg/W) 10 £ SAR (W/kg/W)
required measured reguired measured
300 .85 1.594
450 4,58 3.086
750 B.49 8.38 [D.34} 5.55 5.53 [0.55}
835 5.58 B.22
800 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 20:1
1800 n.7 205
1550 40,5 0.8
2000 a41.1 211
2100 43,8 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
‘.2-\.-
2
2Ltz Corkrol ;—;ﬂﬂ
=
Zaam e E 06 [ \\‘\
| . e
3 =
L e | SR """"--..___
= B FRiALE 0 72 1416 18 D 2 M E W N
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7.3 BODY LIQUID MEASURLEMENT
Fre:qu:zncy Relative permittivity (g Conductivity (o) $/m
reguired measured required measurad
150 61.9 15 % D80 15 %
300 5B.2£5 % 0.92 +5 %
430 56.7 £5 % 0.84 45 %
750 55.5 5 % PASE 0.96 +5 % PASS
835 55.2 +5 % D.97 +5 %
000 55.0 £5 % 1.05 +5 %
013 55.0 15 % 1.06 5 %
1450 54.0 £5 % 13045 %
1610 538 45 % 14045 %
1800 53.3 45 % 152 45 %
1900 53345 % 152 45 %
2000 53.3 £5 % 152 +5 %
2100 53.2 £5 % 16245 %
2450 52,715 % 155 5 %
2600 52.5 45 % 216 £5 %
3000 52.0 #5 % 273455
3300 51.3 +5 % 33145 %
5200 45.0 £10 % 5.30 +10 %
5300 485 +10 % 5.42 £10 %
5400 A8.7 £10 % 5.53 +10 %
5500 A8.6 +10 % 5.65 10 %
5600 48,5 +10 % 577 £10%
5800 A8.2 £10% 600 +10 %

74 SAR MUEASURIEMUENT RESULT WITH BODY LIGUID

Sollware

OPENSAR V4

Phanlot

SN 20409 SAMT]

Probe

SN 1811 EPGI22

Liquid

Body Liquid Values: eps’: 56.6 sigma: 0.9%

Distance belween dipole conter and liquid

15.0 nm

Arca scan resolulion

da=Hnm/dy=8mm

Zoon Scan Kesolution

dx=8nm/dv=R1md=5mm

Freguency 750 MHr
Inpul power 20 dBm
Liquid Temperaiure 20
Lab Temperalure 2=
Lab Humidity 45 %
Fage: W17
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F
re::::c" 1 g SAR (W/ke/W) 10 g SAR [W/kg/W)
measurad measurad
750 877 (0.88} 5.78 (0.58)
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LIST OF EQUIPMENT

Equipment Summary Sheet

E quipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-8AM71 | odated. Nocal - Validated.  No cal
required. required.
; alidated. No cal alidated. No  cal
COMOSAR Test Bench Yersion 3 NA required. required.
Network Analyzer | Rhode & Sehwarz SN100132 02/2021 02/2024
Calipers Carrera CALIPER-01 1212018 1242021
Reference Probe Satimo EPG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 11808656 122018 1242021
Signal Generator Agilent E4433C MY49070581 122018 1242021
Amplifier Aethercomm SN 046 Characterized pripr to|Characterized pripr to
test. Mo cal required. |test. No cal required.
Power Meter HF E4418A Us3a261498 122018 1242021
Power Sensor HP ECP-E28A Us3r181460 122018 1242021
g Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. Mo cal required. |test. No cal required.
Temperature and RR1.
Humidity Sensor Control Company 11-661-9 &82021 812024
Fage: 11711
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1 INTRODUCTION

This document contains a summary of the requircments set forth by the [IEELE 1328, QLT 65 Bullctin
Cand CEFIEC 62209 standards for reference dipoles uscd for SAR measurement system validations
and the measurcments that were performed to verify that the product complics with the fore

mentioncd standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 835 MHz REFERENCLE DIPOLLE
Manutacturer Satimo
Model SID835
Scrial Number SN 07/14 DIP 0(G835-303
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [EEL 1528, QLT 63 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test beneh
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Fage: 4411
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4 MEASUREMENT METHOD

The [ELLE 1528, OLET 65 Bulletin C and CLEL/IEC 62209 standards provide requirements for
reference dipoles used for system validation measurements.  The following measurements were
performed to verity that the product complics with the fore mentioned standards.

4.1  RLETURN 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 measurcment shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MUECHANICAL REQUIREMENTS

The IELELE Std. 1528 and CLFIEC 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 beneh comply with the requirements sct forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty cxpressed at approximately the 93%,
contidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurcment Uncertainty.

5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

52 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurcments:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MUEASUREMENT

The guidclines outlined in the IEELE 1328, OET 65 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were followed to gencrate the measurement uncertainty for validation

MCASUICIMENtS.
Secan Yelume Expanded Uncertainty
1 g 20.3 %
Fage: 541
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6 CALIBRATION MEASUREMENT RESULTS

0.1

RUETURN LOSS AND IMPEDANCL

S11,dB

-4 .-

760 780 800

Frequency, MHz

820 840 860 880 900

920 935

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

835 24.49 20 54.9Q+28i0
6.2 MLECHANICAL DIMENSIONS
Fregquency MHz L mm h mm d mm
reguired measurad reguired megsurad reguired measurad
300 A20.0 +1 %, 250.0 £1 %, 8.35 £1 %.
450 250.0 £1 %. 166.7 £1 %. 6.35 £1 %.
750 176.0 £1 %. 100.0 £1 %. 6.35 £1 %.
B35 161.0 1 %. PASS 89.8 +1 %, PASS 3.6 1 %. PASS
800 148.0 £1 %. B3.3 £1 %, 3.6 +1 %,
1450 B9.1 +1 %, 51.7 £1 %. 3.6 £1%.
1500 B0.5 +1 %, 50.0 £1 %. 3.6 £1%.
1640 79.0 +1 %, 45,7 £1 %. 3.6 £1%.
1750 75.2 £1 %, 42,5 £1 %, 3.6 £1%.
1300 72.0 £1 %, 41,7 £1 %. 3.6 +1%.
1500 BB.0 +1 %, 39,5 £1 %. 3.6 £1%.
1950 BE.3 +1 %, 38.5 £1 %. 3.6 £1%.
2000 B4.5 +1 %, 375 £1 %, 3.6 +1%.
2100 B1.0 +1 %. 35.7 £1 %. 3.6 £1%.
2300 55.5 +1 %. 32,6 £1 %. 3.6 £1%.
2450 51.5 +1 %. 30.4 £1 %. 3.6 +1%.
2600 48,5 £1 %. 28.8 £1 %. 3.6 £1%.
3000 41,5 +£1 %. 25.0 £1 %. 3.6 £1%.
3500 37.01 %. 26.4 £1 %. 3.6 +1%.
3700 34,741 %, 26.4 £1 %, 3.6 £1%.
Fage: 6/ 71
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7  YALIDATION MEASUREMENT

The IEELE Std. 1528, QLT 65 Bulletin C and CEFIEC 622090 standards state that the system
validation measurements must be performed using a reference dipole mecting the fore mentioned
return loss and mechanical dimension requirements. The validation measurcment must be performed
against a liquid 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
surtace of the dipole at the deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre::::w Relative permittivity (g} Conductivity [z} 5/m
reguirad measured required measured
300 45.3 +5 8% D87 £5 5
450 43,545 % D87 £5 %
750 41,9 +5 8% 0.8 £5 %
335 41,5 +5 8% PASS 0.50 £5 % PASS
500 41,545 % 0.57 £5 %
1450 0.5 +5 8 1.2045 %
1500 A0.4 +5 % 1.23 5%
1640 A0.2 +5 % 131455
1750 A0.1 5 % 1375 %
1800 A0.0+5 % 1.40 45 %
1500 A0.0 15 % 1.40£5 %
1950 A0.0 5 % 14015 %
2000 A0.0 £5 % 1.40 15 %
2100 39815 % 1.49 £5 %
2300 39,515 % 1.67 £5 %
2450 39.2£5 % 1.80£5 %
2600 3/.0L5 % 1.56 5 %
3000 33515 % 24015 %
3300 37915 % 25115 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEE Std. 1528 and CEFIEC 62209 standards state that the system validation measurcments
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the svstem validation.  All SAR wvalucs are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Sollware (OOPENSAR V4
Phanton 8N 20609 SBAMT]
Probe SN 1811 EPGI2Z
Liguid Head Liquid Values: eps’”: 42,3 sigia : .92
Distance belween dipole conler and liquid 15.0 nm
Area scan resolution dx=8nmédy=§mm
Fage: 7/ 1
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Zoon Scan Resolulion dx=8nm/dy=8m/d=>5nm
Freguency %35 MHx
Inpul power 20 dBm
Liguid Temperaiure i
Lab Temperaturs Wil
Lab Humidily 45 %
F'e;“:z"c" 1 g SAR (W/kg/W) 10 £ SAR [W/kg/W)
reguired meagsured reguired measurad
oo 2.85 134
450 4,58 106
750 2.49 5.55
835 8.56 5.60 [0.96} 6.22 6.20 [D.62}
500 10.9 6.59
1450 29 16
1500 30.5 16.8
1640 3.2 18.4
1750 36.4 19.3
1800 38.4 20.1
1500 39.7 20.5
1550 40.5 20.9
2000 41.1 21.1
2100 43.8 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
:4—\J
12 \
2Ltz Conkol E . \
Z, N
ELRE o I} | \
| 06—t ]
| ™~
o4 T
0 | el | 5. | ﬁ"""--..____
002 4 6 B 01 618 M 2 M H WA
C R ¥ [l mind
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7.3 BODY LIQUID MEASURLEMENT
Fre:qu:zncy Relative permittivity (g Conductivity (o) $/m
reguired measured required measurad
150 61.9 15 % D.80 £5 %
300 5B.2£5 % 0.92 +5 %
430 56.7 £5 % 0.84 45 %
750 55.5 5 % 0.96 +5 %
835 55.2 +5 % PASS D.97 +5 % PASS
000 55.0 £5 % 1.05 +5 %
013 55.0 15 % 1.06 5 %
1450 54.0 £5 % 13045 %
1610 538 45 % 14045 %
1800 53.3 45 % 152 45 %
1900 53345 % 152 45 %
2000 53.3 £5 % 152 +5 %
2100 53.2 £5 % 16245 %
2450 52,715 % 155 5 %
2600 52.5 45 % 216 £5 %
3000 52.0 #5 % 273455
3300 51.3 +5 % 33145 %
5200 45.0 £10 % 5.30 +10 %
5300 485 +10 % 5.42 £10 %
5400 A8.7 £10 % 5.53 +10 %
5500 A8.6 +10 % 5.65 10 %
5600 48,5 +10 % 577 £10%
5800 A8.2 £10% 600 +10 %

74 SAR MUEASURIEMUENT RESULT WITH BODY LIGUID

Sollware

OPENSAR V4

Phanlot

SN 20409 SAMT]

Probe

SN 1811 EPGI22

Liquid

Body Liquid Values: eps’: 54.1 sigma: 0.97

Distance belween dipole conter and liquid

15.0 nm

Arca scan resolulion

da=Hnm/dy=8mm

Zoon Scan Kesolution

dx=8nm/dv=R1md=5mm

Freguency 835 MHr
Inpul power 20 dBm
Liquid Temperaiure 20
Lab Temperalure 2=
Lab Humidity 45 %
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Fre:q";"w 1 g SAR [W/ka/W) 10 2 SAR [W/kg/W)
measured measurad
835 9,90 (0.99) 6.39 (0.64)
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Report No.: LCSA072522127EB

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-5AM7 1 [/alldated. Nocal - WValidated. — No - cal]
required. required.
; alidated. No cal alidated. No  cal|
COMOSAR Test Bench Yersion 3 NA required. required.
Network Analyzer | Rhode & Sehwarz SN100132 02/2021 02/2024
Calipers Carrera CALIPER-01 12{2018 1242021
Reference Probe Satimo EFG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 1188656 1242018 1242021
Signal Generator Agilent E4438C MY49070581 12/2018 1242021
Amplifier I T SN 046 Characterized pri_or to|Characterized pri_or to
test. No cal required. |test. No cal required.
Power Meter HP E4418A Us38261498 12/2018 1212021
Power Sensor HP ECP-E26A US37181460 12/2018 1212021
o Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required. |test. No cal reguired.
Temperature and REq.
Humigity Sensor Control Company 11-661-9 82021 812024
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SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.6.14. SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN (7/14 DIP 1G800-301

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

ACCREDITED

09/29/2021

Summary:

This document presents (he micthod and results rome an acerediled AR relerence dipole calibration
porlormed in SATIMO USA using (he COMOSAR test bench. Al calibration results are traccable
o national metrology institutions.

= = Shenzhen LCS Compliance Testing Laboratory Ltd.
1
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Name Funcifon Date Signature
Frepared by : Jérome LUC Product Manager 10/12:2021 K’/:%"
Checked Ey : Jérdme LUC Product Manager 10/12:2021 ”;1%’#
Approved by : Kim RUTKOWSKI Quality Manager 10122021 s Shchatdn
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.
Issue Date Mod fications
A 10/12/2021 Initial release
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1 INTRODUCTION

This document contains a summary of the requirements sct Torth by the [ECLE 1328, OLT 65 Bullctin
C and CEFIEC 62209 standards for reference dipoles uscd for SAR measurement system validations
and the measurcments that were performed to verity that the product complics with the fore

mentioncd standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1800 MHz REFERENCLE DIPQLLE
Manutacturcr Satimo
Modcl SID1800
Serial Number SN 07:14 DIP 1GGR800-301
Product Condition (ncw / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

ER GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEELE 15328, QUET 65 Bullctin
C and CLFIEC 62209 standards. The product is designed for use with the COMOSAR test beneh

only.
Figure 1 — Satimo COMOSAR Validation Dipole
Fage: 4711
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4 MEASUREMENT METHOD

The IELELE 1528, QLT 65 Bulletin C and CLELIEC 62200 standards provide requirements for
reference dipoles used for system validation measurements.  The following measurements were
performed to wverity that the product complics with the fore mentioned standards.

4.1 RLETURN LOSS REQUIRLEMENTS

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

4.2 MUECHANICAL REQUIRLENMENTS

The IELLE Std. 1528 and CLLFIEC 62209 standards specity 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
dipolcs sold for usc with the COMOS AR test beneh comply with the requirements sct forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an cxpanded uncertainty expressed at approximately the 93%)
contidence level using a coverage factor of k=2, traccable to the Intemnationally Accepted Guides to
Mcasurcment Unecrtainty.

5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

52 DIMENSION MUEASUREMENT

The following uncertaintics apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEELE 1528, QLT 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were followed to generate the measurement uncertainty tor wvalidation

MCHSUICIMEnts.
Scan Yolume Expanded Uncertainty
lg 203 %
10 g 2001 %
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