
SAR REFERENCE DIPOLE CALIBRA TIO!'\ REPORT Ref: ACR.165.5. 17.SAlU.A 

10 g 20.1 % 

6 CALIBRATION MEASUREMENT RESULTS 

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID 

Frequency, MHz 
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6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID 

Frequency, MHz 
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6.3 MECHANICAL DIMENSIONS 

Frequency MHz 

300 

Lmm hmm 

required measured required measured required 

420.0 ±1 %. 250.0 ±1 %. 6.35 ±1 %. 

Page.· 6111 

This documenr shall not be reproduced, except in full or in pan, without the w,itten approval of MVG. 
nie infonnarion contained herein is robe used only for the purpose/or which it is submitted and is nor ro 
be released in whole or part witho111 w,lnen approval of A1VG. 

dmm 

measured 



SAR REFERENCE DIPOLE CALIBRA TIOK REPORT Ref: ACR 165.5.17.SA 11.J.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 %. 

900 149.0 ±1 %. 83.3 ±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 %. 

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 IEEE Std. 1528, FCC KDBs and CEI/IEC 62209 standards state that the system validation 
measurements must be perfonned using a reference dipole meeting the fore mentioned reh1rn loss 
and mechanical dimension requirements. The validation measurement must be perfonned against a 
liquid filled flat phantom, with the phantom constrncted 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 d imension of the fla t phantom, with the top surface of the 
dipole at the described distance from the bottom surface of the phantom. 

7.1 HEAD LIQUID MEASUREMENT 

Frequency 
Relative permittivity (E/ ) Conductivity (o) 5/ m 

MHz 

required measured required measured 

300 45.3 ±5 % 0.87 ±5 % 

450 43.5 ±5% 0.87 ±5 % 

750 41.9 ±5 % 0.89 ±5 % 

835 41.5 ±5 % 0.90 ±5% 

900 41.5 ±5 % 0.97 ±5 % 

1450 40.5 ±5% 1.20 ±5% 

1500 40.4 ±5 % 1.23±5 % 

1640 40.2 ±5 % 1.31 ±5 % 

1750 40.1 ±5 % 1.37 ±5 % 
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1800 40.0 ±5 % 1.40 ±5 % 

1900 40.0 ±5 % PASS 1.40±5 % PASS 

1950 40.0 ±5 % 1.40±5 % 

2000 40.0±5 % 1.40±5 % 

2100 39.8±5% 1.49 ±5 % 

2300 39.5 ±5 % 1.67 ±5 % 

2450 39.2 ±5 % 1.80 ±5 % 

2600 39.0±5% 1.96 ±5 % 

3000 38.5 ±5 % 2.40 ±5 % 

3500 37.9 ±5 % 2.91 ±5 % 

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID 

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements 
should produce the SAR values shown below (for phantom thickness of 2 111111). within the 
uncertainty for the system validation. All SAR values are nonnalized to I W forward power. In 
bracket, the measured SAR is given with the used input power. 

Software OPENSAR V4 
Phantom SN 20/09 SAM? I 
Probe SN 18/ 11 EPG l 22 
Liquid Head Liquid Values: eps· : 38.5 sigma : 1.45 
Distance between dipole center and liquid 10.0111111 
Area scan resolution dx=8111111/dy=8m111 
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5nnn 
Frequency 1900 MHz 
Input power 20dBm 
Liquid Temperamre 21 °C 
Lab Temperamre 21 °C 
Lab Humidity 45 % 

Frequency 
1 g SAR (W/ kg/ W) 10 g SAR (W/ kg/ W) 

MHz 

required measured required measured 

300 2.85 1.94 

450 4.58 3.06 

750 8.49 5.55 

835 9.56 6.22 

900 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 
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1900 39.7 39.88 (3. 99) 

1950 40.5 

2000 41.1 

2100 43.6 

2300 48.7 

2450 52.4 

2600 55.3 

3000 63.8 

3500 67.1 

3700 67.4 

7.3 BODY LIQUID MEASUREMENT 

Frequency 
Relative permittivity(&,') 

MHz 

required measured 

150 61.9 ±5 % 

300 58.2 ±5 % 

450 56.7 ±5 % 

750 55.5 ±5 % 

835 55.2 ±5 % 

900 55.0 ±5 % 

915 55.0 ±5 % 

1450 54.0 ±5 % 

1610 53.8 ±5 % 

1800 53.3 ±5 % 

1900 53.3 ±5 % PASS 

2000 53.3 ±5 % 

2100 53.2 ±5 % 
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20.5 20.52 (2.05) 

20.9 

21.1 

21.9 

23.3 

24 

24.6 

25.7 

25 

24.2 

6.76-
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soo-+- H.-t-f-<-+--+--+-+-+-+--+--+--+-+-

f4 oo-+-t-1><,f-<-+--+--+-+-+-+--+--+--+-+­

~ 100-+-1--t-+-"<--++-+-+-+-1--t-+-+-+-
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0 i'o ,2 11
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Z (roo1) 

Conductivity (o ) S/m 

required measured 

0 .80±5 % 

0.92 ±5 % 

0.94 ±5 % 

0.96 ±5% 

0.97±5 % 

1.05 ±5 % 

1.06 ±5 % 

1.30±5 % 

1.40±5% 

1.52 ±5 % 

1.52±5 % PASS 

1.52±5% 

1.62±5 % 
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2300 52.9 ±5 % 1.81 ±5 % 

2450 52.7 ±5 % 1.95 ±5 % 

2600 52.5 ±5 % 2.16 ±5 % 

3000 52.0 ±5 % 2.73 ±5 % 

3500 51.3 ±5 % 3.31 ±5 % 

3700 51.0 ±5 % 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 48.5 ±10 % 5.77 ±10 % 

5800 48.2 ±10 % 6.00 ±10 % 

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID 

Software 
Phantom 
Probe 
Liquid 
Distance between dipole center and liquid 
Area scan resolution 
Zoon Scan Resolution 
Frequency 
Input power 
Liquid Temperamre 
Lab Temperanu·e 
Lab Humidity 

Frequency 
MHz 

1900 

,___J 

I___J 

OPENSAR V4 
SN 20/09 SAM7 l 
SN 18/11 EPG122 
Body Liquid Values: eps' : 53.3 si~ma : 1.56 
10.0 mm 
dx=8mm/dy=8mm 
dx=8111m/dy=81nm/dz=51lllll 
1900MHz 
20 dBm 
21 °C 
21 °C 
45 % 

1 g SAR (W/kg/ W) 10 g SAR (W / kg/W) 

measured 

40.38 (4.04) 

Pnge: 10/11 

measured 

20.98 (2.10) 

6.69-

6.00-·f-'l<f-l--+-+-+-+--+-+-+-+--,f-l--+-+-
5.00->--- -+-+--+--+--+--+-+-+-,f-l-+-+­

f , .oo->--r-i---+--+--+--+--+-+-+-,r-i--+-+­

~ 3.00->--f-l-+ ...... --+--+--+--+-+-+-,f-l-+-+-

2.00-l--f-l--+-+--F- -+-+-+-+--,f-l--+-+-

0.60- , 
0 1'0 1'2 ,4 16 ,'a 20 22 24 26 28 ii 

Z (rnml 

This document shall not be reproduced, except infi,IJ or in pan, witf,our the wn-tren approval of AWG. 
The infon,iatio11 contained hernin is to be used only f or tlie pmposefor which it is submitted and is not to 
be released in whole or pan without min en approval of MVG. 



SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.165.5.17.SAlU.A 

8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I Identification No. Current Next Calibra tion 
Description Model Calibration Date Date 

SAM Phantom MVG SN-20/09-SAM71 
Validated. No cal Validated. No cal 
required. equired. 

COMOSAR Test Bench Version 3 NA 
Validated. No cal Validated. No cal 
equired. equired. 

Network Analyzer 
Rhode & Schwarz 

SN100132 02/2016 02/2019 
ZVA 

Calipers Carrera CALIPER-01 01 /2017 01 /2020 

Reference Probe MVG EPG122SN 18/11 10/2016 10/2017 

Mult imeter Keithley 2000 1188656 01 /2017 01 /2020 

Signal Generator Agilent E4438C MY49070581 01 /2017 01 /2020 

Amplifier Aethercomm SN 046 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required . 

Power Meter HP E4418A US38261498 01 /2017 01 /2020 

Power Sensor HP ECP-E26A US37181460 01 /2017 01/2020 

Directional Coupler Narda 4216-20 01386 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required . 

Temperature and 
Control Company 150798832 10/2015 10/2017 

Humidity Sensor 
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1 INTRODUCTION 

This document contains a summary of the requirements set f01th by the IEEE 1528, FCC KDBs and 

CEI/IEC 62209 standards for reference dipoles used for SAR measurement system validations and 

the measurements that were perfonned to verify that the product complies with the fore mentioned 

standards. 

2 DEVICE UNDER TEST 

Device Under Test 

Device Type COMOSAR 2450 MHz REFERENCE DIPOLE 
Manufacturer MVG 
Model SID2450 
Serial Number SN 18/11 DIPJl 55 
Product Condition (new I used) Used 

A yearly calibration interval is recommended. 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and 
CEI/IEC 62209 standards. The product is designed for use with the COMOSAR test bench only. 

Figure 1 - MVG COMOSAR Validation Dipole 

Page: 4111 

T11is documenr shall not be reproduced, except in fidl or in pan, wirl10ut the w,1tten approval of MVG. 
The infonnation contained herein is to be used only for the pwpose for 1vhich it is submitted and is 1101 to 
be released in whole or part without writren approval o/AfVG. 



SAR REFERENCE DIPOLE CALIBRATl01' REPORT Ref: ACR.165.7.17.SATU.A 

4 MEASUREMENT METHOD 

The IEEE 1528. FCC KDBs and CEI/IEC 62209 standards provide requirements for reference 
dipoles used for system validation measurements. The following measurements were perfonned 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 reh1rn loss measurement shall be perfo1111ed against a liquid filled flat phantom, 
with the phantom constucted as outlined in the fore mentioned standards. 

4.2 MECHANICAL REQUIREMENTS 

The IEEE Std. 1528 and CEI/IEC 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 nun phantom shell thickness therefore the 
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2 
nun phantom shell thickness. 

5 MEASUREMENT UNCERTAINTY 

All unce1tainties listed below represent an expanded uncertainty expressed at approximately the 9 5% 
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to 
Measurement Uncertainty. 

5.1 RETURN LOSS 

The following unce1tainties apply to the remm loss measurement: 

Frequency band Expanded Uncertainty on Return Loss 

400-6000MHz 0.1 dB 

5.2 DIMENSION MEASUREMENT 

The following unce1tainties apply to the dimension measurements: 

Length (mm) Expanded Uncertainty on Length 

3 - 300 0.05 nun 

5.3 VALIDATIONMEASUREMENT 

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEI/IEC 62209 
standards w £ II cl I £ 1 · d nents. ere 0 owe to generate t 1e measurement unce1tamty or va 1 at10n measure1 

Scan Volume Expanded Uncertainty 

I g 20.3 % 
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10 g 20.l % 

6 CALIBRATIO MEASUREMENT RESULTS 

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID 

·5-

.,o­

·15-

·20-
'!l g-25-

·30-

·35-

·40-

·45-

·50-

Fre uency (MHz) 
2450 

F1equency. MHz 
2380 2400 2420 2440 2460 2480 2500 2520 2550 

6.2 RETURN LOSS A ID IMPEDANCE IN BODY LIQUID 

'!l 

"' 

2350 
0.0-

·2.5-

·5.0-

·7.5-

·100-

·12 5-

·15.0-

·17.5-

·20.0-

·22.5-

·25.0-

·27.5-

·30.0-

Frequency, MHz 
2380 2400 2420 2440 2460 2480 2500 2520 2550 

Fre uency (MHz) Im >eclance 
2450 54.o n _,_ 2 .3 ·n 

6.3 MECHANICAL DIMENSIONS 

Frequency M Hz 

300 

Lmm h mm 

required measured required measured required 

420.0 ±1 %. 250.0 ±1 %. 6.35±1 %. 
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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 %. 

900 149.0 ±1 %. 83.3 ±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 %. 

1900 68.0±1 %. 39.5 ±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 %. PASS 30.4 ±1 %. PASS 3.6±1 %. PASS 

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 IEEE Std. 1528, FCC KDBs and CEI/IEC 62209 standards state that the system validation 
measurements must be perfonned using a reference dipole meeting the fore mentioned return loss 
and mechanical dimension requirements. The validation measurement must be perfonned against a 
liquid fi lled 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 surface of the 
dipole at the described distance from the bottom surface of the phantom. 

7.1 HEAD LIQUID MEASUREMENT 

Frequency 
Relative permittivity (E() Conductivity (o) 5/ m 

MHz 

required measured required measured 

300 45.3 ±5 % 0.87 ±5 % 

450 43.5 ±5 % 0.87 ±5 % 

750 41.9 ±5% 0.89±5% 

835 41.5 ±5 % 0.90±5% 

900 41.5 ±5 % 0.97±5% 

1450 40.5 ±5 % 1.20±5% 

1500 40.4 ±5 % 1.23 ±5 % 

1640 40.2 ±5 % 1.31 ±5 % 

1750 40.1 ±5 % 1.37±5 % 
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1800 40.0 ±5 % 1.40 ±5 % 

1900 40.0 ±5 % 1.40 ±5 % 

1950 40.0±5 % 1.40 ±5 % 

2000 40.0±5 % 1.40 ±5 % 

2100 39.8±5 % 1.49 ±5 % 

2300 39.5 ±5 % 1.67 ±5 % 

2450 39.2 ±5 % PASS 1.80 ±5 % PASS 

2600 39.0 ±5 % 1.96±5 % 

3000 38.5 ±5 % 2.40 ±5 % 

3500 37.9 ±5 % 2.91 ±5 % 

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID 

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements 
should produce the SAR values shown below (for phantom thickness of 2 mm), within the 
uncertainty for the system validation. All SAR values are n01malized to 1 W forw ard power. In 
bracket, the measured SAR is given with the used input power. 

Software OPENSAR V4 
Phamom SN 20/09 SAM7 I 
Probe SN 18/ 11 EPG l22 
Liquid Head Liquid Values: eps· : 37.5 sigma: 
Distance between dipole center and liquid I 0.0 mm 
Area scan resolution dx=8mmfdy=8mm 
Zoon Scan Resolution dx=Smm/dy=5nun/dz=5nun 
Frequency 2450 MHz 
Input power 20 dBm 
Liquid Temperamre 21 °C 
Lab Temperanll'e 2 1 °C 
Lab Humidity 45 % 

Frequency 
1 g SAR (W/kg/ W) 10 g SAR (W /kg/W) 

MHz 

required measured required measured 

300 2.85 1.94 

450 4.58 3.06 

750 8.49 5.55 

835 9.56 6.22 

900 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.l 
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1900 39.7 

1950 40.5 

2000 41.1 

2100 43.6 

2300 48.7 

2450 52.4 53.18 (5.32) 

2600 55.3 

3000 63.8 

3500 67.1 

3700 67.4 

7.3 BODY LIQUID MEASUREMENT 

Freque ncy 
Relative permittivity (E.') 

MHz 

required measured 

150 61.9 ±5 % 

300 58.2 ±5 % 

450 56.7 ±5 % 

750 55.5 ±5 % 

835 55.2 ±5 % 

900 55.0 ±5% 

915 55.0 ±5 % 

1450 54.0±5 % 

1610 53.8 ±5 % 

1800 53.3 ±5 % 

1900 53.3 ±5 % 

2000 53.3 ±5 % 

2100 53.2 ±5 % 

Page: 9/11 

20.5 

20.9 

21.1 

21.9 

23.3 

24 23.97 (2.40) 

24.6 

25.7 

25 

24.2 

J s.oo-+- ..-,._,_,_,_>-l-l-l----4---4---4---4-

~ 4.00-+-,-,-t>r,-f-f-l->->----4---4---4---4-

0.33- , 
0 ,·a ,·2 ,·4 ,6 ,'s 20 2'2 24 26 28 30 I 

Z (mm) 

Conductivity (o ) S/m 

required measured 

0.80±5% 

0.92 ±5 % 

0.94 ±5 % 

0.96 ±5% 

0.97 ±5% 

1.05 ±5 % 

1.06 ±5 % 

1.30 ±5 % 

1.40 ±5 % 

1.52 ±5 % 

1.52 ±5 % 

1.52 ±5 % 

1.62 ±5 % 
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2300 52.9 ±5 % 1.81 ±5 % 

2450 52.7 ±5 % PASS 1.95 ±5 % PASS 

2600 52.5 ±5 % 2.16±5 % 

3000 52.0 ±5 % 2.73 ±5 % 

3500 51.3 ±5 % 3.31 ±5 % 

3700 51.0 ±5 % 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 48.5 ±10 % 5.77±10% 

5800 48.2 ±10 % 6.00±10% 

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID 

Software 
Phantom 
Probe 
Liquid 
Distance between dipole center and liquid 
Area scan resolution 
Zoon Scan Resolution 
Frequency 
Input power 
Liquid Temperamre 
Lab Temperamre 
Lab Humidity 

Frequency 
MHz 

2450 

OPENSAR V4 
SN 20/09 SAM71 
SN 18/11 EPGl 22 
Body Liquid Values: eps · : 53.2 sigma : 1.89 
10.0 nun 
dx=811un/dy=8nm1 
dx=5nun/dy=5mm/dz=5nllll 
2450 MHz 
20dBm 
21 °C 
21 °C 
45% 

1 g SAR (W/ kg/ W} 10 g SAR (W/ kg/ W} 

measured 

52.73 (5.27) 
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measured 

24.27 (2.43) 

f s.oo-,- +-"1--+-+--t- t-+--+--+--+-+­

~ 4.00->-+--+--+'-...+--t-1--+-+--+--+--+-

0.74- , 
0 

Z (l'M'I) 
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8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Identification !\' o. 

Current Next Calibration 
Descr iption Model Calibration Date Date 

SAM Phantom MVG SN-20/09-SAM71 
Validated. No cal ~alidated. No cal 
equired. equired. 

COMOSAR Test Bench Version 3 NA 
Validated. No cal f;alidated. No cal 
equired. equired. 

Network Analyzer 
Rhode & Schwarz 

SN100132 02/2016 02/2019 
ZVA 

Calipers Carrera CALIPER-01 01/2017 01 /2020 

Reference Probe MVG EPG122SN 18/11 10/2016 10/201 7 

Mult imeter Keithley 2000 1188656 01/2017 01/2020 

Signal Generator Agilent E4438C MY49070581 01/2017 01/2020 

Amplifier Aethercomm SN 046 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Power Meter HP E4418A US38261498 01/2017 01 /2020 

Power Sensor HP ECP-E26A US37181460 01/2017 01 /2020 

Directional Coupler Narda 4216-20 01386 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Temperature and 
Control Company 150798832 10/2015 10/2017 

Humidity Sensor 
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1 INTRODUCTION 

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

CEI/IEC 62209 standards for reference dipoles used for SAR measurement system validations and 

the measurements that were perfon ned to verify that the product complies with the fore mentioned 

standards. 

2 DEVICE U~"DER TEST 

Device Under Test 

Device Type COMOSAR 2600 MHz REFERENCE DIPOLE 
Manufacturer MVG 
Model SID2600 
Serial Number SN 26/14 DIP2G600-326 
Product Condition (new I used) Used 

A yearly calibration interval is recommended. 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and 
CEI/IEC 62209 standards. The product is designed for use with the COMOSAR test bench only. 

Figure 1 - MVG COMOSAR Validation Dipole 
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4 MEASUREMENT METHOD 

The IEEE 1528, FCC KDBs and CEI/IEC 62209 standards provide requirements for reference 
dipoles used for system validation measurements. The following measurements were perfonned to 
verify that the product complies with the fore mentioned standards. 

4. l 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 perfonned against a liquid filled flat phantom, 
with the phantom constucted as outlined in the fore mentioned standards. 

4.2 MECHANICAL REQUIREMENTS 

The IEEE Std. 1528 and CEI/IEC 62209 standards specify the mechanical components and 
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness 
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the 
dipoles sold for use with the COMOSAR test bench comply with the requirements set fo1th for a 2 
nun phantom shell thickness. 

5 MEASUREMENT UNCERTAINTY 

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 9 5% 
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to 
Measurement Unce1tainty. 

5.1 RETURN LOSS 

The following uncertainties apply to the return loss measurement: 

F requency band Expanded Uncertainty on Return Loss 

400-6000MHz 0.1 dB 

5.2 DIMENSIO MEASUREMENT 

The following uncertainties apply to the dimension measurements: 

Length (mm) Expanded Uncertainty on Length 

3 - 300 0.05 111111 

5.3 VALIDATION MEASUREMENT 

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEI/IEC 62209 
standards w £ 11 d 1 · £ I'd nents. ere 0 owe to generate t 1e measurement unce1tamty or va 1 at10n measure1 

Scan Volume Expanded Uncertainty 

l g 20.3 % 
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10 g 20.l % 

6 CALIBRATION MEASUREMENT RESULTS 

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID 

F1equency, MHz 

2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700 
0-

·10-

·15-

'!l 
...: ·20-

"' 
·25-

·30-

·35-

·40-

Fre uency (MHz) 
2600 

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID 

F1equency. MHz 

2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700 
0-

-5-

-1 0-

-15-

-20-
'l3 
...: -25-
v, 

-30-

-35-

·40-

·45-

-50-

Fre uency (MHz) Im >edance 
2600 47.3 Q + 3.0 jQ 

6.3 MECHANICAL DIME SIONS 

Frequency MHz 

300 

Lmm hmm 

required measured required measured required 

420.0±1 %. 250.0 ±1 %. 6.35 ±1 %. 
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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 %. 

900 149.0 ±1 %. 83.3 ±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 %. 

1900 68.0±1 %. 39.5 ±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 %. PASS 28.8 ±1 %. PASS 3.6±1 %. PASS 

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 IEEE Std. 1528, FCC KDBs and CEI/IEC 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 perfonnecl against a 
liquid filled flat phantom, with the phantom constrncted 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 surface of the 
dipole at the described distance from the bottom surface of the phantom. 

7. 1 HEAD LIQUID MEASUREMENT 

Frequency 
Relative permittivity {E/) Conductivity (o) 5/m 

MHz 

required measured required measured 

300 45.3 ±5 % 0.87±5% 

450 43.5 ±5 % 0.87 ±5 % 

750 41.9 ±5 % 0.89 ±5 % 

835 41.5 ±5 % 0.90±5% 

900 41.5 ±5 % 0.97 ±5 % 

1450 40.5 ±5 % 1.20 ±5 % 

1500 40.4 ±5% 1.23 ±5 % 

1640 40.2 ±5% 1.31 ±5 % 

1750 40.1 ±5 % 1.37 ±5 % 
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1800 40.0 ±5 % 1.40±5 % 

1900 40.0±5 % 1.40±5 % 

1950 40.0±5% 1.40±5 % 

2000 40.0 ±5 % 1.40±5 % 

2100 39.8 ±5% 1.49 ±5 % 

2300 39.5 ±5 % 1.67 ±5 % 

2450 39.2 ±5 % 1.80 ±5 % 

2600 39.0±5 % PASS 1.96 ±5 % PASS 

3000 38.5 ±5 % 2.40 ±5 % 

3500 37.9 ±5 % 2.91 ±5 % 

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID 

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements 
should produce t he SAR values shown below (for phantom thickness of 2 nun), within the 
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In 
bracket. the measmed SAR is given with the used input power. 

Software OPENSAR V4 
Phamom SN 20/09 SAM7 I 
Probe SN 18/ 11 EPG122 
Liquid Head Liquid Values: eps·: 39.8 sigma: 1.99 
Distance between dipole cemer and liquid 10.0 llllll 
Area scan resolution d"=8mm/dy=8mrn 
Zoon Scan Resolution d'{=5mm/dy=5mm/dz=5nun 
Frequency 2600MHz 
Input power 20 dBm 
Liquid Temperamre 21 °C 
Lab Temperamre 21 °C 
Lab Humidity 45 % 

Frequency 
1 g SAR (W/kg/W) 10 g SAR (W/kg/W) 

MHz 

required measured required measured 

300 2.85 1.94 

450 4.58 3.06 

750 8.49 5.55 

835 9.56 6.22 

900 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 
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1900 39.7 

1950 40.5 

2000 41.1 

2100 43.6 

2300 48.7 

2450 52.4 

2600 55.3 54.89 (5.49) 

3000 63.8 

3500 67.1 

3700 67.4 

7.3 BODY LIQUID MEASUREMENT 

Frequency 
Relative permittivity (t,') 

MHz 

required measured 

150 61.9 ±5 % 

300 58.2 ±5 % 

450 56.7±5% 

750 55.5 ±5 % 

835 55.2 ±5 % 

900 55.0±5 % 

915 55.0 ±5 % 

1450 54.0 ±5 % 

1610 53.8±5% 

1800 53.3 ±5 % 

1900 53.3 ±5 % 

2000 53.3 ±5 % 

2100 53.2 ±5 % 
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20.5 

20.9 

21.1 

21.9 

23.3 

24 

24.6 24.15 (2.42) 

25.7 

25 

24.2 

8.00 ->-.--,----t----t----t----t----t----t-----t-----t--t--t--t---t---

1 6.00-f-->-'l.-l--+--+--+-+-+-+-+-+--+--+-+­

~ 4.00->-r-a----t"rl--+----t----t----t-----t-----t--t--t--t---t---

,b 12 1
1
4 1

1s ,'a 20 22 21
4 26 28 30 

Z (mm) 

Conductivity (o ) 5/m 

required measured 

0.80 ±5 % 

0.92 ±5 % 

0.94 ±5 % 

0.96 ±5 % 

0.97 ±5 % 

1.05 ±5 % 

1.06 ±5 % 

1.30 ±5 % 

1.40 ±5 % 

1.52 ±5 % 

1.52 ±5 % 

1.52 ±5 % 

1.62 ±5 % 
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2300 52.9 ±5 % 1.81 ±5 % 

2450 52.7 ±5 % 1.95 ±5 % 

2600 52.5 ±5 % PASS 2.16 ±5 % PASS 

3000 52.0±5% 2.73 ±5 % 

3500 51.3 ±5 % 3.31 ±5 % 

3700 51.0 ±5 % 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 48.5 ±10 % 5.77 ±10% 

5800 48.2 ±10 % 6.00 ±10% 

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID 

Software 
Phantom 
Probe 
Liquid 
Distance berween dipole center and liquid 
Area scan resolution 
Zoon Scan Resolution 
Frequency 
Input power 
Liquid Temperarure 
Lab Temperarure 
Lab Humidity 

Frequency 
MHz 

2600 

OPENSAR V4 
SN 20/09 SAM7 I 
SN 18/ 11 EPGl22 
Body Liquid Values: eps·: 52.5 sigma : 2.23 
10.0 nun 
dx=8nnn/dy=8nnn 
dx=5mm/dy=5llllnldz=5nm1 
2600 MHz 
20dBm 
21 °C 
21 °C 
45 % 

1 g SAR (W/kg/W) 10 g SAR (W/kg/W) 

measured 

54.23 (5.42) 
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measured 

24.37 (2.44) 

8.00+--,....-+--+--+---i-+--+-+--+--+--+-
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~ 4.00-f-+--+---P~ -+--+---i-t-+--+--+--

200-f--t-+--+--+-+""'l~c-t--t-+--+--
068-! 

0 1'o 1
1
2 1

1
4 16 t'a 20 22 2

1
4 

Z (l'M)l 
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8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Identification No. 

Current :\'ext Calibration 
Description Model Calibration Date Date 

SAM Phantom MVG SN-20/09-SAM71 
1/alidated. No cal Validated. No cal 
equired. equired. 

COMOSAR Test Bench Version 3 NA 
1/alidated. No cal Validated. No cal 
equired. equired. 

Network Analyzer Rhode & Schwarz SN100132 02/2016 02/2019 
ZVA 

Calipers Carrera CALIPER-01 01 /2017 01 /2020 

Reference Probe MVG EPG122 SN 18/11 10/2016 10/2017 

Multimeter Keithley 2000 11 88656 01 /2017 01 /2020 

Signal Generator Agilent E4438C MY49070581 01 /2017 01 /2020 

Amplifier Aethercomm SN 046 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Power Meter HP E4418A US38261498 01 /2017 01 /2020 

Power Sensor HP ECP-E26A US37181460 01 /2017 01 /2020 

Directional Coupler Narda 4216-20 01386 Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Temperature and 
Control Company 150798832 10/2015 10/2017 Humidity Sensor 
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1 INTRODUCTION 

This document contains a summary of the requirements set i<Hth by the IEEE 1528 and CEI/IEC 

62209 standards for reference waveguides used for SAR measurement system validations and the 

measurements that were perfonned to verify that the product complies with the fore mentioned 

standards. 

2 DEVICE UNDER TEST 

Device Under Test 

Device Type COMOSAR 5000-6000 MHz REFERENCE WAVEGUIDE 
Manufacmrer MVG 
Model SWG5500 
Serial Number SN 24/11/ WGA16 
Product Condition (new I used) Used 

A yearly calibration inte1val is recommended. 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG's COMOSAR Validation Waveguides are built in accordance to the IEEE 1528 and CEI/IEC 
62209 standards. 

4 MEASUREMENT METHOD 

The IEEE 1528 and CEI/IEC 62209 standards provide requirements for reference waveguides used 
for system validation measurements. The following measurements were perfonned to verify that the 
product complies with the fore mentioned standards. 

4. 1 RETURN LOSS REQUIREMENTS 

The waveguide used for SAR system validation measurements and checks must have a return loss of 
-8 dB or better. The return loss measurement shall be performed with matching layer placed in the 
open end of the waveguide, with the waveguide and matching layer in direct contact with the 
phantom shell as outlined in the fore mentioned standards. 

4.2 MECHANICAL REQUIREMENTS 

The IEEE 1528 and CEI/IEC 62209 standards specify the mechanical dimensions of the validation 
waveguide, the specified dimensions are as shown in Section 6.2. Figure 1 shows how the 
dimensions relate to the physical construction of the waveguide. 
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5 MEASUREMENT UNCERTAINTY 

All uncenainties 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 RETURN LOSS 

The following uncertainties apply to the return Joss measurement: 

Frequency bancl Expanclecl Uncertainty on Return Loss 

400-6000MHz 0.1 dB 

5.2 DIMENSION MEASUREMENT 

The following uncertainties apply to the dimension measurements: 

Length (mm) Expanclecl Uncertainty on Length 

3 - 300 0.05 nun 

5.3 VALIDATION MEASUREMENT 

The guidelines outlined in the IEEE 1528 and CEI/IEC 62209 standards were followed to generate 
the measure f. r cl at10n measurements. men! uncertamty or va 1 

Scan Volume Expanded Unce1·tainty 

I g 

10 g 

6 CALIBRATION MEASUREMENT RESULTS 

6.1 RETURN LOSS IN HEAD LIQUID 

'ti 

5100 
o-

....' ·10-

"' 

5200 
F,equency. MHz 

5300 5400 5500 5600 
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Frequency (M Hz) Return Loss ( dB) Requirement (clB) 
5200 -9.65 -8 
5400 -13.55 -8 
5600 -11.61 -8 

5800 -15.49 -8 

6.2 RETURN LOSS IN BODY LIQUID 

~ 

.2-

.4-

·6-

·8-

-· ·10-
;;; 

·12-

·14-

·16-

·1 8-

-20-

5200 5300 

Frequency (MHz) Return Loss (dB) 
5200 -9.10 
5400 -12.46 

5600 -10.50 
5800 -14.72 

F1equency. MHz 
5400 5500 5600 

Requirement (clB) 
-8 
-8 

-8 
-8 

6.3 MECHANICAL DIMENSIONS 

Impedance 
27.40 Q + 12.64 jQ 

73.21 Q - 12.13 jQ 

29.38 Q - 3.12 jQ 

52.52 Q + 17.09 jQ 

5700 5800 5900 

Impedance 
26.57 Q + 14.40 jQ 

72.96 Q - 19.17 jQ 

26.98 Q - 1.97 jQ 

56.48 Q + 18.95 jQ 

Frequenc 
L { mm) W (mm) L r(mm) Wr m m ) T {mm) 

Require Measttre Require Measure Require Meastue Require Measm·e 
y{MHz) 

d d d d d d d d 

5200 
40.39 ± 

PASS 
20.19± 

PASS 
81.03 ± 

PASS 
61.98 ± 

PASS 
0.13 0.13 0.13 0.13 

5800 
40.39 ± 

PASS 
20.19± 

PASS 
81.03 ± 

PASS 
61.98 ± 

PASS 
0.13 0.13 0.13 0.13 

* The tolerance for the matching layer is included in the return loss measurement. 
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Matching layer 

Figure 1: Validation Waveguide Dimensions 

7 VALIDATION MEASUREMENT 

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements 
must be performed using a reference waveguide meeting the fore mentioned return loss and 
mechanical dimension requirements. The validation measurement must be perfonned with the 
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in 
direct contact with the phantom shell. 

7.1 HEAD LIQUID !vIEASUREMENT 

Frequency 
Relative permittivity (e,') Conductivity (o) S/m 

MHz 

required measured required measured 

5000 36.2 ±10% 4.45 ±10 % 

5100 36.1 ±10 % 4.56 ±10 % 

5200 36.0 ±10 % PASS 4.66±10 % PASS 

5300 35.9 ±10 % 4.76 ±10 % 

5400 35.8 ±10 % PASS 4.86±10 % PASS 

5500 35.6 ±10% 4.97 ±10% 

5600 35.5 ±10 % PASS 5.07 ±10% PASS 

5700 35.4 ±10 % 5.17 ±10% 

5800 35.3 ±10% PASS 5.27 ±10 % PASS 

5900 35.2 ±10 % 5.38 ±10% 

6000 35.1 ±10 % 5.48 ±10 % 

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID 

At those frequencies. the target SAR value can not be generic. Hereunder is the target SAR value 
defined by MVG, within the uncertainty for the system validation. All SAR values are nonnalized 
to l W net power. In bracket, the measured SAR is given with the used input power. 

Page: 7/13 

This document shall not be reproduced, except in fi,11 or in pan, without the w,irten approval of MVG. 
The infonnation contained herein is to be used only for the purpose for· which it is submitted and is not to 
be release-</ in whole or part l\1thout written approval ofMVG. 



SAR REFERENCE WA VEGlilDE CALIBRATIOl'i REPORT Ref: ACR.165.10.17.SATIJ.A 

Software OPENSAR V4 

Phantom SN 20/09 SAM71 

Probe SN 18/11 EPG122 

Li.quid Head Liquid Values 5200 MHz: eps' :35.64 sigma : 4.67 
Head Liquid Values 5400 MHz: eps' :36.44 sigma : 4.87 
Head Liquid Values 5600 MHz: eps' :36.66 sigma : 5.17 
Head LiQuid Values 5800 MHz: eps' :35.31 sigma : S.3 1 

Di.stance between di.pole waveguide and liquid O llllll 

Area scan resolution dx=811u11idy=8111111 

Zoon Scan Resolution dx=4 mm/dy=4 m/dz=2 nun 

Frequency 5200 MHz 
5400MHz 
5600MHz 
SSOOMHz 

Input power 20 dBm 

Li.quid Temperature 21 °(' 

Lab Temperature 21 °(' 

Lab Humidity 45% 

Frequency (MHz) l g SAR (W /kg) 10 g SAR (W/kg) 
required measured required measured 

5200 159.00 158.70 (15.87) 56.90 55.95 (5 .60) 
5400 166.40 165.60 (16.56) 58.43 57.83 (5.78) 
5600 173.80 175.47 (17.55) 59.97 60.48 (6.05) 
5800 181.20 183 .93 (18.39) 61.50 63.06 (6.31) 

SAR MEASUREMENT PLOTS 5200MHz 
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SAR MEASUREMENT PLOTS 5400 MHz 
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SAR MEASUREMENT PLOTS . 5600 MHz 
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7.3 BODY LIQUID MEASUREMENT 

Frequency 
Relative permittivity (E() Conductivity (o ) S/m 

MHz 

required measured required measured 

5200 49.0±10% PASS 5.30 ±10% PASS 

5300 48.9±10% PASS 5.42 ±10% PASS 

5400 48.7 ±10 % PASS 5.53 ±10 % PASS 

5500 48.6±10% PASS 5.65±10% PASS 

5600 48.5 ±10% PASS 5.77 ±10% PASS 

5800 48.2 ±10 % PASS 6.00 ±10 % PASS 

7.4 SAR JVIEASUREMENT RESULT WITH BODY LIQUID 

Software OPENS.I\R V4 

Phantom SN 20/09 SAM7 I 

Probe SN 18/11 EPG122 

Liquid Body Liquid Values 5200 MHz: eps' :48.64 sigma: 5.51 
Body Liquid Values 5400 MHz: eps' :46.52 sigma : 5. 77 
Body Liquid Values 5600 MHz: eps' :46. 79 sigma : 5. 77 
Body Liquid Values 5800 MHz: eps' :47.04 sigma: 6 .10 

Distance between dipole waveguide and liquid Onnn 

Area scan resolution dx=8nuu/dy=8mm 

Zoon Scan Resolution dx=4mm/dy=4m/dz=2nun 

Frequency 5200MHz 
5400MHz 
5600 MHz 
5800MHz 

Input power 20 dBm 

Liquid Temperature 21 °C 

Lab Temperature 21 °C 

Lab Humidity 45 % 

Frequency (MHz) 1 g SAR (W /kg) 10 g SAR (W/kg) 
measured measured 

5200 152.11 (15.21) 53.99 (5.40) 
5400 162.46 (16.25) 57.19 (5.72) 
5600 169.48 (16.95) 59.15 (5.91) 
5800 175.88 (I 7.59) 60.99 (6. 10) 
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BODY SAR MEASUREMENT PLOTS 5200 MHz 
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BODY SAR MEASUREMENT PLOTS 5800 MHz 
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8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Identifica tion No. Current ~ext Calibration 

Description Model Calibration Date Date 

Flat Phantom MVG SN-20/09-SAM71 
Validated. No cal ~alidated. No cal 
equired. equired. 

COMOSAR Test Bench Version 3 NA 
Validated. No cal ~alidated. No cal 
equired. equired. 

Network Analyzer Rhode & Schwarz SN100132 02/2016 02/2019 
ZVA 

Calipers Carrera CALIPER-01 01/2017 01 /2020 

Reference Probe MVG EPG122 SN 18/11 10/2016 10/2017 

Mult imeter Keithley 2000 1188656 01/2017 0112020 

Signal Generator Agilent E4438C MY49070581 01/2017 01 /2020 

Amplifier Aethercomm SN 046 
Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Power Meter HP E4418A US38261498 01/2017 01 /2020 

Power Sensor HP ECP-E26A US37181460 01/2017 01 /2020 

Directional Coupler Narda 4216-20 01386 Characterized prior to Characterized prior to 
test. No cal required. test. No cal required. 

Temperature and Control Company 150798832 10/2015 10/2017 Humidity Sensor 
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SATIMO Calibration Certificate-Extended Dipole Calibrations
According to KDB865664 D01, Dipoles must be recalibrated at least once
every three years; however, immediate re-calibration is required for following
conditions. The test laboratory must ensure that the required supporting
information and documentation have been included in the SAR report to qualify
for extended 3-year calibration interval.
1) When the most recent return-loss, measured at least annually, deviates by

more than 20% from the previous measurement (i.e. 0.2 of the dB value) or
not meeting the required -20 dB return-loss specification

2) When the most recent measurement of the real or imaginary parts of the
impedance, measured at least annually, deviates by more than 5Ω from the
previous measurement

Dipole Verification plot: SID 835 SN 18/11 DIPC150
835MHz for Body:

Dipole Verification plot: SID 1900 SN 18/11 DIPG153
1900MHz for Body:



Dipole Verification plot: SID 2450 SN 18/11 DIPJ155
2450MHz for Body:

Dipole Verification plot: SID 2600 SN 26/14 DIP 2G600-326
2600MHz for Body:



Dipole Verification plot: SWG 5500 SN 24/11/ WGA16
5GHz for Body:

5200MHz for Body:



5600MHz for Body:

5800MHz for Body:



The measuring results are shown as below.

Tissue
Type

Frequency
(MHz)

Return- Loss
（dB）

Real
Impedance

（Ω）

Targeted
Return- Loss

（dB）

Targeted
Real

Impedance
（Ω）

Deviation
Return- Loss

（dB）

Deviation
Real

Impedance
（Ω）

Date

BL850 835 -27.150 47.207 -27.710 50.00 0.560 -2.79 Jun. 08, 2018

BL1900 1900 -22.188 47.834 -22.990 50.00 0.802 -2.17 Jun. 08, 2018

BL2450 2450 -28.221 48.533 -27.130 50.00 -1.091 -1.47 Jun. 08, 2018

BL2600 2600 -28.242 48.683 -27.680 50.00 -0.562 -1.32 Jun. 08, 2018

BL5G 5200 -9.535 28.183 -9.100 26.57 -0.435 1.61 Jun. 08, 2018

BL5G 5600 -11.272 28.825 -10.500 26.98 -0.772 1.85 Jun. 08, 2018

BL5G 5800 -15.201 58.353 -14.720 56.48 -0.481 1.87 Jun. 08, 2018

According to up table, the return loss is <-20dB, deviates by less than
20% from the previous measurement; the real Impedance are all within 5
Ω compared to the required Impedance.
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