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6 CALIBRATION MEASUREMENT RESULTS

6.1 RLETURN LOSS AND IMPEDANCL

S11,dB

760 780 800

Frequency, MHz
820 840 860

880 900

920 935

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

835 -24.49 -20 5490+28iQ
6.2 MECHANICAL DIMENSIONS
Frequency MHz L mm h mm d mm
required measured required 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 %. 100.0 £1 %. 6.35 +1 %.
835 161.0 +1 %. PASS 89.8 +1 %, PASS 3.6 £1 %. PASS
500 145.0 +1 %. B3.3 1 %. 3.6 1 %.
1450 89.1 +1 %. 51.7 +1 %. 3.6 £1 %.
1500 80.5 1 %. 50.0 1 %. 3.6 1 %.
1640 79.0 +1 %. 45.7 £1 %. 3.6 £1 %.
1750 75.2 £1 %. 42.9 £1 %. 3.6 £1 %.
1800 72.0£1 %. 41.7 1 %. 3.6 1 %.
15800 68.0 +1 %. 38.5 +1 %. 3.6 £1 %.
1950 66.3 +1 %. 38.5 £1 %. 3.6 1 %.
2000 64.5 +1 %. 37.5 £1 %. 3.6 £1 %.
2100 61.0 1 %. 35.7 +1 %. 3.6 £1 %.
2300 55.5 +1 %. 32.6 £1 %. 3.6 1 %.
2450 515 +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 37.0£1 %. 26.4 1 %. 3.6 1 %.
3700 34,741 %. 26.4 +1 %. 3.6 1 %.
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7  VALIDATION MEASUREMENT

The [EEE Std. 1528, OLT 65 Bullctin C and CEFIEC 62209 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 measurement must be performed
against a liquid filled tlat 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 described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASURLEMENT

Fre:nu:zncv Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 45.3 15 % D.87 5%
450 43,515 % D87 5%
750 41945 % 0.8 +5 %
835 41.5 15 % PASS D.50 +5 % PASS
500 41545 % 0.57 +5%
1450 40.5 £5 % 12045 %
1500 A0.4 £5 % 1.23+5%
1640 40.2 5 % 131+5%
1750 40,145 % 137+5%
1800 40.0 45 % 1405 %
1500 40.0 45 % 1405 %
1950 40.0 45 % 1405 %
2000 40.0 45 % 1405 %
2100 35815 % 149 +5 %
2300 35.5 15 % 167 5%
2450 35.215 % 1805 %
2600 35.0 45 % 1.96 +5 %
3000 3B.515 % 2405 %
3500 37.945 % 291+5%

7.2 SAR MEASURLEMENT RESULT WITH HEAD LIQUID

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

Soliware OPENSAR V4
Phantom SN 2009 SAM7]
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’: 42.3 sigma : .92
Distance between dipole center and liquid 15.0 ram
Arca scan resolution dx=8mm‘dy=8mm
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Zoon Scan Resolution dx=8nm/dy=8m‘d=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperaturce 2076
Lab Temperature 21C
Lab Humidity 45 %
B e,‘\‘n":z"“" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured regquired measured
300 2.85 1.54
450 4,58 3.06
750 8.49 5.55
335 5,56 5.60 (0.56} 6.22 6.20 (D.62}
500 10.9 6.99
1450 25 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 15.3
1800 38.4 20.1
1500 35.7 20.5
1950 40.5 20.9
2000 41.1 21.1
2100 43.6 21.9
2300 48.7 23.3
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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7.3 BODY LIQUID MEASURLEMENT

Fre:nu::cy Relative permittivity (g,') Conductivity (c) S/m
required measured required measured
150 61.9 15 % D.80 £5 %
300 58.2 £5 % D.92 +5 %
450 56.7 £5 % D.94 +5 %
750 55.5 5 % D.96 +5 %
8353 55.2 £5 % PASS D.97 £5 % PASS
900 55.0 45 % 1.05 +5 %
915 55.0 5 % 1.06 5 %
1450 54.0 45 % 13045 %
1610 53.8 45 % 1.40 5 %
1800 53.3 45 % 152 #5 %
1900 53.3 45 % 15245 %
2000 53.3 45 % 1.52 +5 %
2100 53.2 45 % 162 45 %
2450 52.7 5 % 1.95 +5 %
2600 52.5 45 % 216 +5 %
3000 52045 % 27345 %
3500 51.3 5 % 33145%
5200 49.0 £10 % 5.30 +10 %
5300 439 +10 % 5.42 £10 %
5400 48.7 10 % 5.53 £10 %
5500 48.6 +10 % 5.65 £10 %
5600 48.5 +10 % 5.77 £10 %
5800 48.2 +10 % 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Soltware OPENSAR V4
Phantom SN 20§09 SAM7]
Probe SN 18/11 EPG122
Liquid Body Liquid Values: ¢ps’: 54.1 sigma: 0.97
Distance between dipole center and liquid 15.0 am
Arca scan resolution dx=8nm/dy=8mm
Zoon Scan Resolution dx=8nm/dy=8m‘d=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 2170
Lab Temperature 21:2€
Lab Humidity 45 %
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F'e"\‘nu:z"w 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
g3s 9.90 (.99} 639 (0.64)
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LIST OF EQUIPMENT

Equipment Summary Sheet

Report No.: LCSA090822018EB

E quipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-GAM71 [/alidated Nocal — Validated.  No cal
required. required.
; Validated. No cal Validated. No call
COMOCSAR Test Bench Version 3 NA required. required.
Network Analyzer | Fnode gvi‘:h‘”a'z SN100132 0212021 0212024
Calipers Carrera CALIPER-01 1242018 1242021
Reference Probe Satimo EPG122 SN 18/11 10/2021 10/2022
Multimeter Keithley 2000 1188656 1212018 1242021
Signal Generator Agilent E4438C MY48070581 12/2018 1242021
Amplifier . SN 046 Characterized pripr to|Characterized pripr to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2018 1242021
Power Sensor HP ECP-E26A US37181460 12/2018 1242021
s Characterized prior to|Characterized prior to
Birectional Coupler Narda 4216-20 01386 test. No cal reguired. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 8/2021 812024
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FREQUENCY: 1800 MHZ
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ACCREDITED

Summary:

This document presents the method and results (rom an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration resulls are traccable
to national metrology institutions.
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Prepared by : Jéréme LUC Product Manager 10122021 ﬁ’
Checked by : Jéréme LUC Product Manager 10/12:2021 ﬁ’
Approved by : Kim RUTKOWSKI Quality Manager 10/122021 | fucthouwihs
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.

Issue Date Mod.fications
A 10/12/2021 Initial relcasc
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the [EELE 1528, QLT 65 Bullctin
C and CEFIEC 62209 standards for reference dipoles used for SAR measurement system validations
and thc mcasurements that were performed to wverity that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1800 MHz REFERENCLE DIPOLLE
Manutacturer Satimo
Model SID1800
Scrial Number SN 07:14 DIP 1G800-301
Product Condition (ncw / uscd) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENLERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [EELE 1528, OLT 65 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test beneh
only.

F,f

Fig_gure 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEELE 1528, OLET 65 Bulletin C and CEFIEC 62209 standards provide requirements tor
retference dipoles used tfor system validation mecasurements.  The following measurements were
performed to verity that the product complics with the fore mentioned standards.

4.1 RLETURN LOSS REQUIREMENTS

The dipolc 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 MECHANICAL REQUIREMENTS

The IEELE Std. 1528 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test benech employs a 2 mm phantom shell thickness thercfore the
dipoles sold for use with the COMOSAR test bench comply with the requirements sct forth for a 2
mm 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, traccable to the Internationally Accepted Guides to
Mecasurement Uncertainty.

5.1  RETURN LOSS

The tollowing uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurcments:

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

53 VALIDATION MEASURLEMENT

The guidelines outlined in the IEELE 1528, OLT 65 Bulletin C, CENELEC ENS50361 and CEFIEC
62209 standards were followed to gencrate the measurement uncertainty for wvalidation

measurcments.
Sean Volume Expanded Uncertainty
lg 203 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RLETURN LOSS AND IMPEDANCL

Frequency, MHz
1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900

S11, dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -20.26 -20 43.1 Q+6.9Q

6.2 MLECHANICAL DIMENSIONS

Frequency MHz L mm h mm d mm
required measured required 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 %. 100.0 £1 %. 6.35 +1 %.

835 161.0 +1 %. 89.8 +1 %. 3.6 £1 %.

500 145.0 +1 %. 83.3 £1 %. 3.6 £1 %.

1450 85.1 +1 %. 51.7 1 %. 3.6 +1 %.

1500 80.5 +1 %. 50.0 1 %. 3.6 £1 %.

1640 75.0 £1 %. 45.7 £1 %. 3.6 +1 %.

1750 75.2 +1 %. 42.9 1 %. 3.6 £1 %.

1800 72.0 £1 %. PASS 417 1 %, PASS 3.6 £1 %. PASS
1500 68.0 +1 %. 35.5 +1 %. 3.6 +1 %.

1950 66.3 +1 %. 38.5 +1 %. 3.6 £1 %.

2000 64.5 +1 %. 37.5 1 %. 3.6 +1 %.

2100 61.0 +1 %. 35.7 +1 %. 3.6 £1 %.

2300 55.5 +1 %. 32.6 +1 %. 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 37.041 %. 26.4 +1 %. 3.6 +1 %.
3700 34.7+1 %. 26.4 +1 %. 3.6 +1 %.
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7  VYALIDATION MEASUREMENT

The [ELLE Std. 1528, OLT 65 Bullctin C and CEFIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meceting 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 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 described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre:nu:zncy Relative permittivity (g,") Conductivity (o) $/m
required measured required measured
300 45.3 45 % 0.87 5%
450 43545 % D.87 5%
750 41,915 % D89 +5 %
835 41,5 45 % 0.90 +5 %
800 41,5 45 % 0.97 +5 %
1450 40,5 £5 % 12045 %
1500 A0.4 £5 % 1.2345%
1640 A0.2 45 % 1.31+5%
1750 40145 % 13745 %
1800 A0.0 £5 % PASS 140 15 % PASS
1900 A0.0 45 % 140 45 %
1950 40.0 £5 % 14015 %
2000 A0.0 £5 % 140 15 %
2100 39.815 % 1.49 15 %
2300 39,545 % 1.67 £5 %
2450 35.215 % 1.80 15 %
2600 35.0 45 % 1.96 15 %
3000 38.515 % 240 15 %
3500 37.515 % 29115 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Soliware OPENSAR V4
Phantom SN 20/09 SAM7]
Probe SN 1811 EPG122
Liquid Head Liguid Values: eps’: 4].3 sigma @ 1.38
Distance between dipole center and Jliquid 10.0 mim
Arca scan resolution dx=8rmdy=8mm
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT
Zoon Scan Resolution dx=8nmi/dy=8m‘d=5mm
Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 2146
Lab Temperature 21
Lab Humidity 45 %,
F’e,‘\‘d“:z"“’ 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured regquired measured
300 2.85 1.94
450 4.58 3.06
750 8.49 5.55
335 5.56 6.22
500 10.9 6.59
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 15.3
1800 38.4 38.13 (3.81} 20.1 20.20 (2.02}
1900 39.7 205
1550 40.5 209
2000 411 21.1
2100 43.6 21.5
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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7.3 BODY LIQUID MEASURLEMENT

Fre:du:zncy Relative permittivity (§,") Conductivity (c) $/m
required measured required measured
150 61.9 +5 % D.80 +5 %
300 58.2 5 % 0.92 5%
450 56.7 £5 % D.94 +5 %
750 55.5 5 % 0.96 £5 %
835 55.2 5 % 0.97 5%
900 55.0 5 % 1.05 45 %
915 55.0 5 % 1.06 +5 %
1450 54.0 £5 % 130 45 %
1610 53.8 45 % 14045 %
1800 53.3 45 % PASS 152 45% PASS
1900 53.3 5 % 152 5%
2000 53.3 5 % 152 #5 %
2100 53.245 % 162 45 %
2450 52.7 £5 % 1.95 +5 %
2600 52.5 £5 % 216 45 %
3000 52.0 45 % 27345%
3500 51.3 £5 % 33145 %
5200 49.0 +10 % 5.30 +10 %
5300 489 +10 % 5.42 +10 %
5400 48.7 +10 % 5.53 £10 %
5500 48.6 +10 % 5.65 +10 %
5600 48.5 +10 % 5.77 +10 %
5800 48.2 £10 % 6.00 £10 %

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

Soltware OPENSAR V4
Phantom SN 20609 SAM7]
Probe SN 18/11 EPG122
Liquid Body Liquid Values: cps’: 53.3 sigma: 1.5]
Distance between dipole center and liguid 10.0 ram
Arca scan resolution dx=8nmi’dy=8mm
Zoon Scan Resolution dx=8nm/dy=8m/d=5mm
Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 2176
Lab Temperature 21:2€
Lab Humidity 45 %
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F
'e:,:’:z"c" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 39.03 (3.90) .65 (2.07)
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Deseription Model | Calibration Date Date
SAM Phantom Satimo SN-20/08-5AMy7 1 |Validated. Nocal - WVelidated.  No - call
required. required.
; Validated. No cal Validated. No call
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Rnode & Schwarz SN100132 02/2021 02/2024
Calipers Carrera CALIPER-01 12/2018 1242021
Reference Probe Satimo EPG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 1186656 12/2018 1242021
Signal Generator Agilent E4438C MY48070581 12/2018 1242021
Amplifier Keiensomm SN 046 Characterized pripr to|Characterized pripr to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2018 1242021
Power Sensor HP ECP-E26A US37181460 12/2018 1242021
s Characterized prior to|Characterized prior to
Directlonal Coupler Narda 4216-20 01336 test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 8/2021 812024
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SAR Reference Dipole Calibration Report

Rel: ACR.273.2.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

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

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

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 38/18 DIP 1G%00-466

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

%, /\ ' |ACCREDITED
A
AN —

Calibration Datc: 09/22/2021

Summary:

This document presents the miethod and results (rom an aceredited SAR relerence dipole calibration
performed in MYG USA using the COMOSAR test beneh. All calibration results are traceable (o
national metrology institutions.

O O] Shenzhen LCS Compliance Testing Laboratory Ltd.
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Name Function Date Stgnature
Prepared by : Jéréme LUC Product Manager 09/28/2021 ﬁ/
Checked Ey : Jérome LUC Product Manager 09/28/2021 Z/g
Approved Ey - Kim RUTKOWSKI Quality Manager 09/28/2021 tum Ao
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.

Issue Date Mod fications
A 09282021 Initial relcasc
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the [EEL 1528, FCC KDBs and
CLEFIEC 62209 standards for reference dipoles used for SAR mceasurement system validations and

the measurements that were performed to verity that the product complics with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLLE
Manutacturer MVG
Model SID1900
Secrial Number SN 38/18 DIP 1G900-466
Product Condition (new { uscd) Uscd

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENLERAL INFORMATION

MVG’s COMOSAR Validation Dipoles arc built in accordance to the IELLE 1528, FCC KDBs and
CLEEIEC 62209 standards. The product is designed for use with the COMOSAR test beneh only.

Figure 1 — MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [EELE 1528, FCC KDBs and CEFIEC 62209 standards provide requirements tfor reference
dipoles used for system validation measurements. The tollowing measurements were performed to
verity that the product complics with the fore mentioned standards.

4.1  RLETURN LOSS REQUIREMLENTS

The dipole used for SAR system validation mecasurcments 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 constructed as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEELE Std. 1528 and CLEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs a 2 mm phantom shell thickness thercfore 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 expressed at approximately the 95%
confidence level using a coverage tactor of k=2, traccable to the Internationally Aceepted Guides to
Mecasurcment Uncertainty.

5.1  RETURN LOSS

The tollowing uncertaintics apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASURLEMENT

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 [EELE 1528, FCC KDBs, CENELEC EN50361 and CEEFIEC 62209
standards were followed to gencrate the measurement uncertainty for validation measurements.
Sean Volume Expanded Uncertainty
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RLETURN LOSS AND IMPLEDANCL IN HEAD LIQUID

Frequency. MHz
1880 1900 1920 1940 1980

2000

.SD_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -26.43 -20 505 Q+4.7jQ
6.2 RLETURN LOSS AND IMPLEDANCL IN BODY LIQUID
Frequency. MHz
1800 1820 1840 1860 1880 1900 1520 1940 1960 1980 2000
-30.0-
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -24.64 -20 46.2 QA+ 4.4 jQ
6.3 MLECHANICAL DIMENSIONS
Fregquency MHz L mm h mm d mm
required measured required measured required measured
300 420.0 £1 %. 250.0 1 %. 6.35 +1 %.
Page: 6/11

This document shall not be reproduced, except in full or in part, without the written approval ¢f MV G.
The information coniained herein is to be used only for the purpose for which it is submitied and is not to
be released in whole or part without writien approval ef MVG.

Shenzhen LCS Compliance Testing Laboratory Ltd.

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

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



mailto:webmaster@lcs-cert.com

Page 149 of 194 FCC ID: YRW-BLUECASHS50 Report No.: LCSA090822018EB

SAR REFERENCE DIPOLE CALIBRATION REPORT Rel: ACR.273.2I8.8ATU.A
450 290.0 £1 %. 166.7 +1 %. 6.35 +1 %.
750 176.0 £1 %. 100.0 £1 %. 6.35 +1 %.
835 161.0 1 %. 89.8 +1 %. 3.6 +1 %.
500 145.0 £1 %. 83.3 +1 %. 3.6 +1 %.
1450 89.1 +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 %. 42.9 1 %, 3.6 +1 %.
1800 72.0 £1 %. 417 1 %. 3.6 +1 %.
1900 68.0 £1 %. PASS 39.5 +1 %, PASS 3.6 +1 %. PASS
1950 66.3 +1 %. 38.5 +1 %. 3.6 +1 %.
2000 64.5 +1 %. 37.5 +1 %. 3.6 +1 %.
2100 61.0 +1 %. 35.7 +1 %. 3.6 +1 %.
2300 55.5 1 %. 32.6 +1 %. 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 37.0£1 %. 26.4 +1 %. 3.6 +1 %.
3700 34.7£1 %. 26.4 +1 %. 3.6 +1 %.

7  VALIDATION MEASUREMENT

The [EELE Std. 1528, FCC KDBs and CLEFIEC 62209 standards state that the system validation
measurcments must be performed using a reference dipole mecting the fore mentioned return loss
and mcchanical dimension requirements. The validation measurement 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 tlat phantom, with the top surface of the
dipolc at the described distance from the bottom surtace of the phantom.

7.1  HEAD LIQUID MEASUREMENT

F'e:,:‘:z"w Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 45.3 £5 % D.B7 £5 %
450 43515 % 0.87 15 %
750 41.9 45 % D.85 5 %
835 41545 % 0.50 15 %
500 41545 % 0.97 15 %
1450 40,5 £5 % 1.20+5 %
1500 4AD.4 15 % 1.23+5%
1640 AD.2 £5 % 1.311+5%
1750 40,145 % 1.37+5%
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1800 400 £5 % 140 +5 %
1900 A0.0 45 % PASS 140 45 % PASS
1550 40045 % 140 +5 %
2000 A0.0 45 % 14D +5 %
2100 39,845 % 149 +5 %
2300 39.5 5 % 1.67 +5 %
2450 39.2 45 % 180 +5 %
2600 39.0 #5 % 1.96 +5 %
3000 3B.5 45 % 24D 45 %
3500 37.945 % 2,91 #5 %

7.2 SAR MEASURLEMENT RESULT WITH HEAD LIQUID

The [EELE Std. 1528 and CEEFIEC 62209 standards statc that the system validation mcasurcments
should produce the SAR wvalucs shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR wvalues arc normalized to 1 W forward power. In
bracket, the measurcd SAR is given with the used input power.

Soliware OPENSAR V4
Phantom SN 20609 SAM7]
Probe SN 18/11 EPG122
Liquid Head Liquid Values: cps’: 38.5 sigma : 1.45
Distance between dipole center and liguid 10.0
Arca scan resolution dx=8nm‘dy=8mm
Zoon Scan Resolution dx=8nm‘dy=8mm/de=>5mm
Frequency 1900 MHx
Inpul power 20 dBm
Liquid Temperature 21°C
Lab Temperature 201:5€
Lab Humidity 45 %
F'e"\‘n"::“v 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.84
450 4,58 3.06
750 3.49 5.55
835 5.56 6.22
500 10.5 6.99
1450 25 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 20.1
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1500 39.7 4D.03 (4.00} 0.5 20.55 (2.06}
1950 4n.5 0.9
2000 411 211
2100 43.6 21.9
2300 48.7 23.3
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
3700 67.4 24.2
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7.3 BODY LIQUID MEASURLEMENT
Fre:ﬂu:zncy Relative permittivity (e,") Conductivity (o) $/m
required measured required measured

150 61.9 £5 % D.8D 5 %
300 58.2 £5 % 0.92 £5 %
450 56.7 5 % 0.94 +5 %
750 55.5 +5 % 0.96 +5 %
835 55.2 5 % 0.57 +5%
500 55.0 5 % 10545 %
515 55.0 £5 % 1.06 £5 %
1450 54.0 5 % 1305 %
1610 53.8 £5 % 14045 %
1800 53.3 5 % 15245 %
1500 53.3 45 % PASS 1.52+5% PASS
2000 53.3 5 % 15245 %
2100 53.2 15 % 1.62 5%
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2300 52.5 5 % 18145 %
2450 52.7 45 % 1.95 +5 %
2600 52.5 5 % 216 5 %
3000 52.0 45 % 27345 %
3500 51.3 45 % 33145%
3700 S1.045 % 3.55 5 %
5200 49.0 £10 % 5.30 £10 %
5300 48.9 +10 % 5.42 £10 %
5400 48.7 +10 % 5.53 £10 %
5500 48.6 £10 % 5.65 £10 %
5600 4B.5 +10 % 5.77 £10 %
5800 48.2 +10 % 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollware OPENSAR V4
Phaniom SN 2009 SAM7]
Probe SN 1811 EPG122
Liquid Body Liquid Values: ¢ps’: 53.3 sigma: 1.56
Distance between dipole center and liguid 10.0
Arca sean resolution dx=8nm/dy=8mm
Zoon Scan Resolution dx=8nm‘dv=8nmu’d=>nm
Frequency 1900 MH«
Input power 20 dBm
Liquid Temperature 21EC
Lab Temperalure 2196
Lab Humidiiy 45 %,
F’E:A“:z"“" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1500 40.91 (4.05} 21.40 (2.14}
Sudece Fydynt beedy 2o WD

150+

6.76~
600 \\
20tz Corwel ?-50 ‘
E z 40 \‘
“ Ml g 30
201
e | 0 © L} I
o J X 063, ] ]
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
i Xommd i Yime) Z ()
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FCC ID: YRW-BLUECASH50

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rul: ACR.273. 2 I8.8ATU. A

Report No.: LCSA090822018EB

8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
Validated. No cal Validated. No call
SAM Phantom MVG SN-20/09-SAM7 1 equired, required.
COMOSAR Test Bench|  Version 3 NA palicsted, (Nojeal.  [Vhllaatad.,  hoe cal
required. required.
Network Analyzer | node gvi‘;h‘“’a'z SN100132 06/2021 06/2024
Calipers Carrera CALIPER-01 01/2020 01/2023
Reference Probe MVG EPG122 SN 16/11 08/2021 0872022
Multimeter Keithley 2000 1188656 01/2020 01/2023
Signal Generator Agilent E4438C MY48070581 01/2020 01/2023
Amplifier o T, SN 046 Characterized prif)r to|Characterized pripr to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 1142020 1142023
Power Sensor HP ECP-E26A US37181460 01/2020 01/2023
Directional Coupler | Narda 4216-20 01386 Characterized prior to| Characterized prior to
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 150798832 1142020 1142023
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5.6SID2450 Dipole Calibration Ceriticate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.8.14.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: 2450 MHZ
SERIAL NO.: SN 07/14 DIP 2G450-306

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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& [(ACCREDITED

Summary:

This document presents the miethod and results (rom an aceredited SAR relerence dipole calibration
perlormed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
(o national metrology institutions.

O O] Shenzhen LCS Compliance Testing Laboratory Ltd.
1

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China
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