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Certification of Calibration 
 

Object         D5GHzV2 – SN: 1123  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  3/12/2019  
 
Description:    SAR Validation Dipole at 5250, 5600, and 5750 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Sangmin Cha Team Lead Engineer 
 

Approved By: Kaitlin O’Keefe Managing Director 
 

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118 

Agilent N5182A MXG Vector Signal Generator 6/15/2018 Annual 6/15/2019 MY47420837 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972

Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470

Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007

Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911

Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 Biennial 5/2/2019 170330158

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181 

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 

Seekonk NC-100 Torque Wrench 7/11/2018 Annual 7/11/2019 N/A 

SPEAG DAE4 Dasy Data Acquisition Electronics  7/10/2018 Annual 7/10/2019 1402

SPEAG DAE4 Dasy Data Acquisition Electronics 10/18/2018 Annual 10/18/2019 1364

SPEAG DAK-3.5 Dielectric Assessment Kit 5/15/2018 Annual 5/15/2019 1070

SPEAG EX3DV4 SAR Probe 7/20/2018 Annual 7/20/2019 7416

SPEAG EX3DV4 SAR Probe 7/20/2018 Annual 7/20/2019 7491

 

PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 21046 USA 

Tel. +1.410.290.6652 / Fax +1.410.290.6654 
http://www.pctest.com   
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 

when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 

stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 

certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 

required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 

the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 

from the calibration date: 

 

 

 

  

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FA
IL

5250 3/13/2018 3/12/2019 1.205 4.08 3.84 -5.88% 1.18 1.09 -7.63% 53.2 54.1 0.9 -5.2 -7.9 2.7 -24.6 -21.3 13.40% PASS
5600 3/13/2018 3/12/2019 1.205 4.26 4 -6.10% 1.22 1.13 -7.38% 57.2 55.8 1.4 -0.4 3.7 4.1 -23.4 -23.8 -1.70% PASS
5750 3/13/2018 3/12/2019 1.205 4.03 3.73 -7.44% 1.15 1.06 -7.83% 56.7 56 0.7 0.9 1.3 0.4 -23.9 -24.8 -3.80% PASS

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FA
IL

5250 3/13/2018 3/12/2019 1.205 3.7 3.83 3.51% 1.03 1.07 3.88% 51.6 53.7 2.1 -4.3 -7.3 3 -26.9 -22.1 17.80% PASS
5600 3/13/2018 3/12/2019 1.205 3.88 3.97 2.32% 1.09 1.09 0.00% 59 55.3 3.7 -0.3 1.2 1.5 -21.7 -25.5 -17.50% PASS
5750 3/13/2018 3/12/2019 1.205 3.74 3.76 0.53% 1.04 1.03 -0.96% 57.8 59.1 1.3 1 3.3 2.3 -22.7 -21.1 7.00% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 

Object  D5GHzV2 – SN: 1123  

Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 

Extension Calibration date:  3/12/2020  

Description:  SAR Validation Dipole at 5250, 5600, and 5750 MHz. 

Calibration Equipment used: 

Measurement Uncertainty = ±23% (k=2) 

Name Function Signature 

Calibrated By: Parker Jones Team Lead Engineer 

Approved By: Kaitlin O’Keefe Managing Director 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 1/16/2020 Annual 1/16/2021 US39170118 
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020 Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020 Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020 Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019 Biennial 3/18/2021 192038436
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181292000

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217

Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG DAE4 Dasy Data Acquisition Electronics  2/13/2020 Annual 2/13/2021 1403
SPEAG EX3DV4 SAR Probe 2/19/2020 Annual 2/19/2021 7427

PCTEST 
18855 Adams Ct, Morgan Hill, CA 95037 USA 
Tel. +1.410.290.6652 / Fax +1.410.290.6654 

http://www.pctest.com 
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period 
from the calibration date: 

 

 

 

  

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FA
IL

5250 3/13/2018 3/12/2020 1.205 4.080 3.87 -5.15% 1.175 1.09 -7.23% 53.2 51.9 1.3 -5.2 -6.0 0.8 -24.6 -24.0 2.40% PASS
5600 3/13/2018 3/12/2020 1.205 4.255 4.13 -2.94% 1.215 1.16 -4.53% 57.2 55.6 1.6 -0.4 3.4 3.8 -23.4 -24.2 -3.40% PASS
5750 3/13/2018 3/12/2020 1.205 4.030 3.84 -4.71% 1.145 1.07 -6.55% 56.7 54.4 2.3 0.9 2.2 1.3 -23.9 -26.5 -10.90% PASS

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FA
IL

5250 3/13/2018 3/12/2020 1.205 3.700 3.55 -4.05% 1.030 0.99 -4.17% 51.6 49.5 2.1 -4.3 -6.0 1.7 -26.9 -27.0 -0.40% PASS
5600 3/13/2018 3/12/2020 1.205 3.880 3.87 -0.26% 1.085 1.06 -2.30% 59.0 54.1 4.9 -0.3 1.0 1.3 -21.7 -24.0 -10.60% PASS
5750 3/13/2018 3/12/2020 1.205 3.735 3.62 -3.08% 1.040 0.99 -4.62% 57.8 55.3 2.5 1.0 2.9 1.9 -22.7 -23.8 -4.80% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  

 

 

 

 




























































































































































































