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A1 

PCTEST 
 

DUT: BCGA2602; Type: Tablet Device; Serial: M4W4P4336R 
 

Communication System: UID:10415-AAA, WLAN; MAIA: Y; Frequency: 2462.0 MHz 

Medium: 2450 Body; Medium parameters used: 

f = 2462.0 MHz; cond = 2.00 S/m; perm = 51.4; density = 1000 kg/m3 

Phantom Section: Flat; Space: 0.0 mm  

 

Test Date: 07/29/2021; Ambient Temp: 21.8°C; Tissue Temp: 21.2°C 

 

Probe: EX3DV4 - SN7532; ConvF:(7.64,7.64,7.64); Calibrated: 2021-04-19 

Sensor-Surface: 1.4mm (VMS + 6p) 

Electronics: DAE4 Sn501; Calibrated: 2021-04-13 

Phantom: Twin-SAM V4.0; Serial: 1275 

Measurement SW: cDASY6 Module SAR V6.14.0.959 

 

Mode: IEEE 802.11b, Antenna B, Variant 1, 22 MHz Bandwidth,  

Body SAR, Ch. 11, 1 Mbps, Bottom Edge 
 

Area Scan (40.0 x 220.0): Measurement grid: dx=5.0 mm, dy=10.0 mm 

Zoom Scan (30.0 x 30.0 x 30.0): Measurement grid: dx=4.4 mm, dy=4.4 mm, dz=1.4 mm; Graded Ratio: 1.4  

Reference Value = 1.39 W/kg; Power Drift = 0.04 dB 

Peak SAR (extrapolated) = 1.18 W/kg 

SAR(1 g) = 0.856 W/kg; SAR(10 g) = 0.286 W/kg  

Smallest distance from peaks to all points 3 dB below is 4.7 mm 

Ratio of SAR at M2 to SAR at M1 = 71.4 % 

 

 

 

 

  



A2 

PCTEST 

DUT: BCGA2602; Type: Tablet Device; Serial: M4W4P4336R 

Communication System: UID 0, IEEE 802.11ac; Frequency: 5690 MHz; Duty Cycle: 1:1 

Medium: 5200-5800 Body; Medium parameters used:  

f = 5690 MHz; σ = 6.049 S/m; εr = 46.673; ρ = 1000 kg/m3  

Phantom section: Flat Section; Space: 0.0 cm 

Test Date: 07/28/2021; Ambient Temp: 24.1°C; Tissue Temp: 21.4°C 

Probe: EX3DV4 - SN7638; ConvF(4.32, 4.32, 4.32) @ 5690 MHz; Calibrated: 3/3/2021 

 Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

 Electronics: DAE4 Sn1644; Calibrated: 1/11/2021 

 Phantom: Twin-SAM V8.0; Type: QD 000 P41 Ax; Serial: 2027 

Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7495) 

Mode: IEEE 802.11ac, Antenna A, Variant 1, U-NII-2C, 80 MHz Bandwidth,  

Body SAR, Ch 138, 29.3 Mbps, Bottom Edge 

Area Scan (10x21x1): Measurement grid: dx=5mm, dy=10mm 

Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4 

Reference Value = 12.46 V/m; Power Drift = -0.13 dB 

Peak SAR (extrapolated) = 4.00 W/kg 

SAR(1 g) = 0.834 W/kg; SAR(10 g) = 0.289 W/kg 

Smallest distance from peaks to all points 3 dB below = 5.6 mm 

Ratio of SAR at M2 to SAR at M1 = 60.3% 

 

  

 0 dB = 2.14 W/kg = 3.30 dBW/kg 

 

 

  



A3 

PCTEST 
 

DUT: BCGA2602; Type: Tablet Device; Serial: LPJ97XCJ9K 
 

Communication System: UID:10032-CAA, Bluetooth; MAIA: Y; Frequency: 2441.0 MHz 

Medium: 2450 Body; Medium parameters used: 

f = 2441.0 MHz; cond = 1.98 S/m; perm = 51.4; density = 1000 kg/m3 

Phantom Section: Flat; Space: 0.00 mm 

 

Test Date: 07/29/2021; Ambient Temp: 21.8°C; Tissue Temp: 21.2°C 

 

Probe: EX3DV4 - SN7532; ConvF:(7.64,7.64,7.64); Calibrated: 2021-04-19 

Sensor-Surface: 1.4mm (VMS + 6p) 

Electronics: DAE4 Sn501; Calibrated: 2021-04-13 

Phantom: Twin-SAM V4.0; Serial: 1275 

Measurement SW: cDASY6 Module SAR V6.14.0.959 

 

Mode: Bluetooth, Antenna A, Variant 2, Body SAR, Ch.39,  

1 Mbps, Bottom Edge 

 
Area Scan (40.0 x 220.0): Measurement grid: dx=5.0mm, dy=10.0mm 

Zoom Scan (30.0 x 30.0 x 30.0): Measurement grid: dx=4.2mm, dy=4.2mm, dz=1.4mm; Graded Ratio: 1.4 

Reference Value = 1.10 W/kg; Power Drift = 0.05 dB 

Peak SAR (extrapolated) = 2.37 W/kg 

SAR(1 g) = 0.783 W/kg; SAR(10 g) = 0.258 W/kg  

Smallest distance from peaks to all points 3 dB below = 4.9 mm 

Ratio of SAR at M2 to SAR at M1 = 73.2 % 
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B1 

 

PCTEST 
 

DUT: Dipole 2450.0 MHz; Type: D2450V2 - SN921 
 

Communication System: UID: 0, CW; Frequency: 2450.0 MHz 

Medium: 2450 Body; Medium parameters used: 

f = 2450.0 MHz; cond = 1.99 S/m; perm = 51.4; density = 1000 kg/m3 

Phantom Section: Flat; Space: 10 mm 

 

Test Date: 07/29/2021; Ambient Temp: 21.8°C; Tissue Temp: 21.2°C 

 

Probe: EX3DV4 - SN7532; ConvF:(7.64,7.64,7.64); Calibrated: 2021-04-19 

Sensor-Surface: 1.4mm (VMS + 6p) 

Electronics: DAE4 Sn501; Calibrated: 2021-04-13 

Phantom: Twin-SAM V4.0; Serial: 1275 

Measurement SW: cDASY6 Module SAR V6.14.0.959 

 

2450.0 MHz System Verification at 20.0 dBm 
 

Area Scan (40.0 x 80.0): Measurement grid: dx=10.0 mm, dy=10.0 mm 

Zoom Scan (30.0 x 30.0 x 30.0): Measurement grid: dx=5.0 mm, dy=5.0 mm, dz=1.5 mm; Graded Ratio: 1.5 

Peak SAR (extrapolated) = 10.8 W/kg 

SAR(1 g) = 5.23 W/kg; SAR(10 g) = 2.44 W/kg 

Deviation (1 g) = 2.95% 

 

 
 

 

 
  



B2 

PCTEST 

DUT: Dipole 5 GHz; Type: D5GHzV2 - SN1123 

Communication System: UID 0, CW; Frequency: 5250 MHz; Duty Cycle: 1:1 

Medium: 5200-5800 Body Medium parameters used: 

 f = 5250 MHz; σ = 5.415 S/m; εr = 47.511; ρ = 1000 kg/m3  

Phantom section: Flat Section; Space: 1.0 cm 

Test Date: 07/28/2021; Ambient Temp: 24.1°C; Tissue Temp: 21.4°C 

Probe: EX3DV4 - SN7638; ConvF(4.76, 4.76, 4.76) @ 5250 MHz; Calibrated: 3/3/2021 

 Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

 Electronics: DAE4 Sn1644; Calibrated: 1/11/2021 

 Phantom: Twin-SAM V8.0; Type: QD 000 P41 Ax; Serial: 2027 

Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7495)  

 

5250 MHz System Verification at 17.0 dBm (50 mW) 

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4 

Peak SAR (extrapolated) = 15.5 W/kg 

SAR(1 g) = 3.79 W/kg; SAR(10 g) = 1.05 W/kg 

Deviation(1 g) = 3.13% 

  

 0 dB = 8.86 W/kg = 9.47 dBW/kg 
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PCTEST 

DUT: Dipole 5 GHz; Type: D5GHzV2 - SN1123 

Communication System: UID 0, CW; Frequency: 5600 MHz; Duty Cycle: 1:1 

Medium: 5200-5800 Body Medium parameters used:  

f = 5600 MHz; σ = 5.923 S/m; εr = 46.873; ρ = 1000 kg/m3  

Phantom section: Flat Section; Space: 1.0 cm 

Test Date: 07/28/2021; Ambient Temp: 24.1°C; Tissue Temp: 21.4°C 

Probe: EX3DV4 - SN7638; ConvF(4.24, 4.24, 4.24) @ 5600 MHz; Calibrated: 3/3/2021 

 Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

 Electronics: DAE4 Sn1644; Calibrated: 1/11/2021 

 Phantom: Twin-SAM V8.0; Type: QD 000 P41 Ax; Serial: 2027 

Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7495)  

 

5600 MHz System Verification at 17.0 dBm (50 mW) 

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4 

Peak SAR (extrapolated) = 18.3 W/kg 

SAR(1 g) = 4.03 W/kg; SAR(10 g) = 1.12 W/kg 

Deviation(1 g) = 4.13% 

  

 0 dB = 9.74 W/kg = 9.89 dBW/kg 
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PCTEST 

DUT: Dipole 5 GHz; Type: D5GHzV2 - SN1123 

Communication System: UID 0, CW; Frequency: 5750 MHz; Duty Cycle: 1:1 

Medium: 5200-5800 Body Medium parameters used:  

f = 5750 MHz; σ = 6.131 S/m; εr = 46.555; ρ = 1000 kg/m3  

Phantom section: Flat Section; Space: 1.0 cm 

Test Date: 07/28/2021; Ambient Temp: 24.1°C; Tissue Temp: 21.4°C 

Probe: EX3DV4 - SN7638; ConvF(4.32, 4.32, 4.32) @ 5750 MHz; Calibrated: 3/3/2021 

 Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

 Electronics: DAE4 Sn1644; Calibrated: 1/11/2021 

 Phantom: Twin-SAM V8.0; Type: QD 000 P41 Ax; Serial: 2027 

Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7495)  

 

5750 MHz System Verification at 17.0 dBm (50 mW) 

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4 

Peak SAR (extrapolated) = 18.0 W/kg 

SAR(1 g) = 3.84 W/kg; SAR(10 g) = 1.08 W/kg 

Deviation(1 g) = 5.06% 

  

 0 dB = 9.63 W/kg = 9.84 dBW/kg 
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Measurement Procedure for Tissue verification: 

1) The network analyzer and probe system was configured and calibrated. 
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. 

Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle. 
3) The complex admittance with respect to the probe aperture was measured 
4) The complex relative permittivity ε’

 can be calculated from the below equation (Pournaropoulos 
and Misra): 

 

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to 

source and observation points, respectively, ,  is the angular frequency, and . 

 
 

 
 

 
Figure C-1 

Note: Liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids utilized, 
the manufacturer tissue-equivalent liquid data sheets are provided below.  
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Figure C-2 

600 – 5800 MHz Body Tissue Equivalent Matter 
 



FCC ID: BCGA2602 
 

SAR EVALUATION REPORT  
Approved by: 

Quality Manager 

Test Dates: DUT Type: APPENDIX: D 
Page 1 of  2 07/28/2021-07/29/2021 Tablet Device 

© 2021 PCTEST. REV 21.4 M 
 09/11/2019 

A P P E N D I X  D :  S A R  S Y S T E M  V A L I D A T I O N  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FCC ID: BCGA2602 
 

SAR EVALUATION REPORT  
Approved by: 

Quality Manager 

Test Dates: DUT Type: APPENDIX: D 
Page 2 of  2 07/28/2021-07/29/2021 Tablet Device 

© 2021 PCTEST. REV 21.4 M 
 09/11/2019 

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm 
measurement accuracy. The SAR systems (including SAR probes, system components and software versions) 
used for this device were validated against its performance specifications prior to the SAR measurements. 
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the 
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe 
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid 
frequency range of the probe calibration point, using the system that normally operates with the probe for routine 
SAR measurements and according to the required tissue-equivalent media.  
 
A tabulated summary of the system validation status including the validation date(s), measurement frequencies, 
SAR probes and tissue dielectric parameters has been included.  
 

Table D-1 
SAR System Validation Summary – 1g 

 
 
NOTE: The probes have been calibrated for both CW and modulated signals. Modulations in the table above 
represent test configurations for which the measurement system has been validated per FCC KDB Publication 
865664 D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems 
were validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average 
ratio (>5 dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04. 

SENSITIVITY
PROBE

LINEARITY

PROBE 

ISOTROPY

MOD.

TYPE

DUTY

FACTOR
PAR

AM2 2450 5/17/2021 7532 2450 Body 2.031 51.888 PASS PASS PASS OFDM/TDD PASS PASS

AM9 5250 5/12/2021 7638 5250 Body 5.412 47.566 PASS PASS PASS OFDM N/A PASS

AM9 5600 5/13/2021 7638 5600 Body 5.925 46.935 PASS PASS PASS OFDM N/A PASS

AM9 5750 5/13/2021 7638 5750 Body 6.129 46.600 PASS PASS PASS OFDM N/A PASS

Perm.

(εr)

CW VALIDATION MOD. VALIDATION
SAR 

System

Freq.

(MHz)
Date

Probe 

SN
Probe Cal Point

Cond.

(σ)
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich1 Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of callbratlon certificates 

Object 

Calibration procedure(s) 

Calibration date: 
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Swiss Calibration Service 

Accreditation No.: SCS 0108 
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This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI). 

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratoiy facility: environment temperature (22 ± 3)"C and humidity < 70%. 

Calibration Equipment used {M& TE critical for calibration) 

Primal)' Standards 

Power meter NAP 

Power sensor NRP·Z91 

Power sensor NRP·Z91 

Reference 20 dB Attenuator 

Type•N mismatch combination 

Reference Probe EX3DV4 

DAE4 

Secondary Standards 

Power meter EPM-442A 

Power sensor HP 8481A 

Power sensor HP 8481A 

RF generator R&S SMT·0B 

Network Analyzer Agilent E8358A 

Calibrated by: 

Approved by: 

ID# 

SN: 104778 

SN: 103244 

SN: 103245 

SN: 5058 (20k) 

SN: 5047.2 / 06327 

SN:7349 

SN: 601 

ID# 

SN: GB37480704 

SN: US37292783 

SN: MY41092317 

SN: 100972 

SN: US41080477 

Cal Date Csrtmcate No.) 

04-Apr-18 (No. 217-02672/02673) 

04-Apr-18 (No. 217-02672) 

04-Apr-18 (No. 217-02673) 

04-Apr-18 (No. 217-02682) 

04-Apr-18 (No. 217-02683) 

30--Dec-17 (No. EX3-7349_Dec17) 

04-Oct-18 (No. DAE4-601_Oct18) 

Check Date (in house) 

O?•Oct-15 {in house check Oct-18) 

07•0ct-15 (in house check OcHS) 

0?•Oct-15 (in house check Oct-18) 

15--Jun-15 (in house check Oct-18) 

31•Mar-14 (in house check Oct-18) 

This calibration certificate shall not be reproduced except In fun without w{1tten approval of the laboratory. 

Certificate No: D2450V2-921_Nov18 Page 1 of8 

Scheduled Calibration 

Apr-19 

Apr•19 

Apr-19 

Apr-19 

Apr-19 

Oeo-18 

Oct-19 

Scheduled Check 

In house check: Ocl-20 

In house check: Oct-20 

In house check: Oct-20 

In house check: Oct-20 

In house check: Oct-19 

Issued: November 12, 2018 

�r11
11/12/20
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Certification of Calibration 
 

Object         D2450V2 – SN: 921 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  November 11, 2019  
 
Description:    SAR Validation Dipole at 2450 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Parker Jones Team Lead Engineer  

Approved By: Kaitlin O’Keefe Senior Technical 

Manager 
 

 

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 8/26/2019 Annual 8/26/2020 MY40000670 
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 MY45093852 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1027293
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160

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

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz 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 5/4/2018 Biennial 5/4/2020 22216
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532

 

PCTEST ENGINEERING LABORATORY, INC. 
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 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 

Date
Extension Date

Certificate 

Electrical 

Delay (ns)

Certificate 

SAR Target 

Head (1g) 

W/kg @ 20.0 

dBm

Measured 

Head SAR (1g) 

W/kg @ 20.0 

dBm

Deviation 1g 

(%)

Certificate 

SAR Target 

Head (10g) 

W/kg @ 20.0 

dBm

Measured 

Head SAR 

(10g) W/kg @ 

20.0 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/FAIL

11/12/2018 11/11/2019 1.157 5.31 5.28 -0.56% 2.48 2.38 -4.03% 54.7 53.4 1.3 6.5 3.9 2.6 -22.3 -25.6 -14.80% PASS

Calibration 

Date
Extension Date

Certificate 

Electrical 

Delay (ns)

Certificate 

SAR Target 

Body (1g) 

W/kg @ 20.0 

dBm

Measured 

Body SAR (1g) 

W/kg @ 20.0 

dBm

Deviation 1g 

(%)

Certificate 

SAR Target 

Body (10g) 

W/kg @ 20.0 

dBm

Measured 

Body SAR 

(10g) W/kg @ 

20.0 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/FAIL

11/12/2018 11/11/2019 1.157 5.08 5.41 6.50% 2.38 2.47 3.78% 50.7 48.8 1.9 7.8 4.8 3 -22.2 -26.2 -18.00% PASS



Object: Date Issued: 
Page 3 of 4 

D2450V2 – SN: 921 11/11/2019 

 

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  D2450V2 – SN: 921 

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

Extended Calibration date: November 12, 2020  

Description:  SAR Validation Dipole at 2450 MHz. 

Calibration Equipment used: 

Measurement Uncertainty = ±23% (k=2) 

Name Function Signature 

Calibrated By: Parker Jones Team Lead Engineer 

Approved By: Kaitlin O’Keefe Senior Technical 

Manager 

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 E4438C ESG Vector Signal Generator 8/10/2020 Annual 8/10/2021 MY47270002

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 12/17/2019 Annual 12/17/2020 1138001
Anritsu MA2411B Pulse Power Sensor 12/4/2019 Annual 12/4/2020 0846215
Anritsu MA2411B Pulse Power Sensor 9/22/2020 Annual 9/22/2021 1339008

Control Company 4040 Temperature / Humidity Monitor 2/17/2020 Biennial 2/17/2022 200113269
Control Company 4352 Long Stem Thermometer 6/26/2019 Biennial 6/26/2021 192282744

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 MY53401181 
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz 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 9/24/2020 Biennial 9/24/2022 022216
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020 Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020 Annual 1/20/2021 3837
SPEAG DAE4 Data Acquisition Electronics 1/14/2020 Annual 1/14/2021 793
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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: 

 

 

 

  

Calibration 

Date
Extension Date

Certificate 

Electrical 

Delay (ns)

Certificate 

SAR Target 

Head (1g) 

W/kg @ 20.0 

dBm

Measured 

Head SAR (1g) 

W/kg @ 20.0 

dBm

Deviation 1g 

(%)

Certificate 

SAR Target 

Head (10g) 

W/kg @ 20.0 

dBm

Measured 

Head SAR 

(10g) W/kg @ 

20.0 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/FAIL

11/12/2018 11/12/2020 1.157 5.31 5.51 3.77% 2.48 2.55 2.82% 54.7 52.5 2.2 6.5 4.9 1.6 -22.3 -26 -16.40% PASS

Calibration 

Date
Extension Date

Certificate 

Electrical 

Delay (ns)

Certificate 

SAR Target 

Body (1g) 

W/kg @ 20.0 

dBm

Measured 

Body SAR (1g) 

W/kg @ 20.0 

dBm

Deviation 1g 

(%)

Certificate 

SAR Target 

Body (10g) 

W/kg @ 20.0 

dBm

Measured 

Body SAR 

(10g) W/kg @ 

20.0 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/FAIL

11/12/2018 11/12/2020 1.157 5.08 5.35 5.31% 2.38 2.48 4.20% 50.7 45.8 4.9 7.8 7.3 0.5 -22.2 -20.9 5.80% 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  
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