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Report No. SET2020-05992

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT

Bed: ACR 3E211IT8ATUA

73 BODY LIQUID MEASUREMENT
Frem ey Relative permittivity (] Conductivity (7} 5/m
required measwred required measured
520Hy 45,0 £10 % PASS 530 £10 % PASS
S4AHy 48.7 £10 % PASS 553 £10 % PASS
St My 48.5 £10 % PASS 577 £10 % PASS
SRHY 48.2 £10 % PASS 500 £10 % PASS

T4 SARMEASUREMENT RESULT WITH BODY LIGUID

Software OPEMSAR V4
Phantom SN A SAMTI
Probe SN &1 EPGI22
Liguid Body Liquid Values 3200 MHz: eps’ 4901 sigma - 5.27

Body Liguid Values 5400 MHz: eps’ 4967 sigma - 5.45
Body Liguid Values 5600 MHz: eps’ :47.57 sigma : 5.69
Body Ligquid Yalues 5500 MHz: eps’ 4% 52 sigma - 5594

Distance between dipele waveguide and liquid

0 rmm

Arca scan resolution

dy=8mm/dy=8mm

Zoon Scan Resolution

dx=dmm/dy=4m/'dz=2rmm

y 5200 MHz
Frequency 5400 MHz
5600 MHz
5800 MHz
Input power 20 dBm
Liquid Temperaiure aec
Lab Temperature ec
Lab Humidity 45 %
Frequency (MHz) 1 o SAR (W/kg) 102 SAR {(W/kgh
measured miecasured
5200 155.78 (15.58) 54.4% (5.43)
400 160.24 (16.02) 55.34 (5.53)
S600 167.61 (16.76) 56,92 (5.69)
SE00 170.4% (17.03) 37.26(53.73)
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SAR REFERENCE WAVEGUIDE CALIBRATION REPOR1 Ref ACROSZ.11.1TSATUA

BODY SAR MEASUREMENT PLOTS (@ 5200 MHz
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SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Red:

ACRIRZILITSATUA

BODY SAR MEASUREMENT PLOTS (@ 5800 MHz
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mvGg

SAR REFERERCE WAVEGUIDE CALIBRATION REFORT

Ref: ACE 3321117 5ATLUA

& LIST OF EQUIPMENT

Equipment Summary Sheat

R I

Flat Phantam MVG SN-20/09-SAMT1 :‘::Eﬂf:? No cal :‘Lﬁ:ﬂf{:gﬂ bo  cal

COMOSAR Test Bench|  Version 3 NA :“;E':::jf'!':‘_i No cal :“;E'(::ﬂ:'!'f‘ Mo <l
Network Analyzer | Tonode gﬁ“h“’m SN100132 D22016 02/2019
Calipars Camera CALIPER-01 207 0172020
Reference Probe MVG EPG122 SN 1811 102017 102018
Multimeter Keithley 2000 1188656 0172017 01/2020
Signal Generalor Agilenl E44380C MY 43070581 m2me 0172020

oo | pavoronn | svoss__|Garctsd e iz or s
Power Meter HP E44184A US38261498 0172017 01/2020
Power Sensor HP ECP-E26A US37181480 01/2017 01/2020

Directional Coupler Marda 4216-20 013886 E:?raﬁrg;f'f&zz?:f E‘;?a:rg:mzzﬂg
L“u";‘n':i';f;”;:n::‘r’ Control Company | 150798832 112017 1112020
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Report No. SET2020-05992

<Justification of the extended calibration>

If dipoles are verified in return loss(<-20dB, within 20% of prior calibration),and in impedance
(within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration
interval can be extended.

Head 750MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2017.11.27 -40.35 - 49.1 -
2019.11.26 -40.17 4.23 48.98 -0.12

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5o0hm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 750MHz

® ®

Trel dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U  Cal 1

S11 S

— 10

— 0

~-10

-20

-30

t-40

-50

= -60

=-70

Ch1  Start 650 MHz Pwr 0dBm Stop 850 MHz Ch1  Start 650 MHz Pwr 0 dBm Stop 850 MHz
1/1/2003, 10:27 PM 1/1/2003, 10:30 PM
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Head 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -21.05 - 59.7 -
2019.11.26 -21.09 -0.93 59.74 0.04

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5o0hm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 835MHz

® ®

Trel dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U  Cal 1

S11 S

— 10

t-40

-50

60

=-70

Ch1  Start 735 MHz Pwr 0dBm Stop 935 MHz Ch1 Start 735 MHz Pwr 0 dBm Stop 935 MHz
1/1/2003, 10:40 PM 1/1/2003, 10:39 PM
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Head 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -21.94 - 44.7 -
2019.11.26 -21.48 11.17 44.12 -0.58

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1800MHz

Trc1 dBMag 10dB/ Ref0dB Cal

®

1 Tre1 Smith Ref1U Cal

&l

e

&iif

-7

Ch1  Start 1.7 GHz
1/12/2003, 1:37 AM

Pwr 0dBm

Stop 1.9 GHz Ch1  Start 1.7 GHz
1/12/2003, 1:40 AM

Pwr 0dBm

Stop 1.9 GHz
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Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -24.08 - 51.2 -
2019.11.26 -24.07 0.23 54.29 3.09

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1900MHz

Trel dBMag 10dB/ Ref0OdB Cal

Tof 1 {Max)  Trct Smith Ref1U  Cal

Siil]

—1

s1

-7

Ch1 Start 18
1/12/2003, 1:51 AM

GHz

Pwr 0 dBm

Stop 2 GHz Ch1 Start 1.8 GHz
1/12/2003, 1:53 AM

Pwr 0 dBm

Stop 2 GHz
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -27.94 - 49.5 -
2019.11.26 -27.59 8.39 47.93 -1.57

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2450MHz

Trc1 dBMag 10dB/ Ref0dB Cal

1

S11

—1

-7

Ch1  Start 2.35GHz
1/1/2003, 12:24 AM

Pwr 0dBm

Stop 2.55 GHz

Tret Smith Ref1U  Cal

Sl

Ch1  Start 2.35GHz
1/1/2003, 12:21 AM

Pwr 0 dBm

Stop 2.55 GHz
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Head 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -30.33 - 53.1 -
2019.11.26 -29.92 9.90 51.54 -1.56

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2600MHz

Tred dBMag 10dB/ Ref0dB  Cal

®

d Tret Smith Ref1U  Cal

S

— 10

S11

L .70

Ch1  Start 2.5GHz

1/1/2003, 12:38 AM

Pwr 0 dBm

Stop 27GHz  Ch1  Start 25GHz
1/172003, 12:39 AM

Pwr 0dBm

-]

Stop 2.7 GHz
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Head 5-6GHz
Date of Frequency
Measurement (MHz2) Return Loss (dB) | Delta (%) | Impedance | Delta(ohm)
2017.11.27 5200 -9.69 - 25.64 -
2017.11.27 5400 -10.98 - 84.04 -
2017.11.27 5600 -13.52 - 36.63 -
2017.11.27 5800 -13.34 - 47.82 -
2019.11.26 5200 -9.70 -0.23 27.66 2.02
2019.11.26 5400 -11.02 -0.93 84.54 0.50
2019.11.26 5600 -13.34 4.23 36.02 -0.61
2019.11.26 5800 -13.49 0.69 51.67 3.85

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 5-6GHz
T 1
Trc1 dBMag 10dB/ Ref0dB Cal 1 of 1 (Max) Trc1 Smith Ref1U  Cal 1 of 1 {Max)
Sif S11

— 10

L -70

Ch1 Start 5.1 GHz Pwr 0dBm Stop 59 GHz Ch1 Start 5.1 GHz Pwr 0 dBm Stop 5.9 GHz
1/13/2003, 1:11 AM 1/13/2003, 1:13 AM
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Body 750MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -27.32 - 46.8 -
2019.11.26 -27.28 0.93 46.60 -0.20

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 750MHz
Trc1 dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U  Cal 1
i i
10
— o
-10
- -40
- -50
- -60
t-70
Ch1  Start 650 MHz Pwr 0 dBm Stop 850 MHz Ch1  Start 650 MHz Pwr 0 dBm Stop 850 MHz
1/1/2003, 10:29 PM 1/1/2003, 10:29 PM
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -25.17 - 55.1 -
2019.11.26 -25.25 -1.86 56.65 1.55

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Trc1 dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U  Cal 1
i i
10
— o
-10
- -40
- -50
- -60
t-70
Ch1  Start 735 MHz Pwr 0 dBm Stop 935 MHz Ch1 Start 735 MHz Pwr 0 dBm Stop 935 MHz

1/1/2003, 10:40 PM

1/1/2003, 10:38 PM
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Body 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -24.11 - 44.3 -
2019.11.26 -24.16 -1.15 43.81 -0.49

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1800MHz
Tre1 dBMag 10dB/ Ref0dB  Cal 1 Tre1 Smith Ref1U  Cal 1
S11 S11
— 10
=D
t-10
--40
- -50
60
-70
Ch1 Start 1.7 GHz Pwr 0dBm Stop 1.9 GHz Ch1 Start 1.7 GHz Pwr 0 dBm Stop 1.9 GHz

1/12/2003, 1:39 AM

1/12/2003, 1:40 AM
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -22.17 - 46.8 -
2019.11.26 -21.90 6.41 50.56 3.76

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1900MHz
Trc1 dBMag 10dB/ Ref0OdB Cal 1 of 1 (Max) Trc1 Smith Ref1U  Cal 1 of 1 (Max)
SN fsiil]
1
-1
-7
Ch1 Start 1.8 GHz Pwr 0dBm Stop 2 GHz Ch1 Start 1.8 GHz Pwir 0dBm Stop 2 GHz

1/12/2003, 1:52 AM

1/12/2003, 1:53 AM
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -26.02 - 53.2 -
2019.11.26 -25.55 11.43 50.04 -3.16

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
Tret dBMag 10dB/ Ref0dB Cal 1 Trel Smith Ref1U Cal 1
&ilil &l

— 10

t-40

-50

= -60

=-70

Ch1  Start 2.35GHz Pwr 0dBm Stop 2.55 GHz Ch1  Start 2.35GHz Pwr 0 dBm Stop 2.55 GHz
1/1/2003, 12:59 AM 1/1/2003, 12:33 AM




)

«

Report No. SET2020-05992

Body 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2017.11.27 -33.55 - 49.4 -
2019.11.26 -33.56 -0.23 49.14 -0.26

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2600MHz
Trc1 dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U  Cal 1
&l S11
1
-1
-7
Ch1 Start 25GHz Pwr 0dBm Stop 2.7 GHz Ch1 Start 25 GHz Pwr 0dBm Stop 2.7 GHz

1/1/2003, 12:52 AM

1/1/2003, 12:40 AM
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Body 5-6GHz
Date of Frequency
Measurement (MHz2) Return Loss (dB) | Delta (%) | Impedance | Delta(ohm)
2017.11.27 5200 -8.86 - 23.97 -
2017.11.27 5400 -9.91 - 92.64 -
2017.11.27 5600 -11.72 - 32.59 -
2017.11.27 5800 -11.90 - 48.49 -
2019.11.26 5200 -8.63 5.44 24.83 0.86
2019.11.26 5400 -10.31 -9.65 92.19 -0.45
2019.11.26 5600 -11.88 -3.75 32.81 0.22
2019.11.26 5800 -11.63 6.41 52.91 4.42

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 5-6GHz

Trc1 dBMag 10dB/ Ref0dB Cal

1 of 1 {Max) Trc1

S

—1

i)

-7

Ch1  Start 5.1 GHz
1/13/2003, 1:35 AM

Pwr 0dBm

Stop 5.9 GHz

Smith Ref1U Cal

1 of 1 (Max)

Ch1  Start 5.1 GHz
1/13/2003, 1:34 AM

Pwr 0dBm

Stop 5.9 GHz

—End of the Report—




