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Project No.:SHT2204124302EW

Appendix A:Conducted Power Measurement Results

Channel MHz

CH60 156.0250 37.48 37.50

CH16 156.8000 37.39 37.50

CH88 157.4250 37.41 37.50

CH2020 161.6000 37.25 37.50

Channel MHz

0 2402 9.01 8.72 9.00

39 2441 8.64 8.35 8.50

78 2480 7.32 7.24 7.50

0 2402 8.43 8.02 8.50

39 2441 8.05 7.71 8.00

78 2480 7.15 6.71 7.00

0 2402 8.77 8.42 8.50

39 2441 8.31 7.70 8.00

78 2480 7.27 6.81 7.00

0 2402 5.79 5.51 6.00

19 2440 6.75 6.58 7.00

39 2480 6.79 6.73 7.00

TNF
Frequency

BT
Frequency

Mode

Mode

Conducted

Power (dBm)

Peak Output

power (dBm)

Tune up limit

(dBm)

Average Output

power (dBm)

Tune up

limit

(dBm)

EDR

BLE

Channel

Separation

Modulation type

GFSK

π/4DQPSK

8DPSK

GFSK

Analog 25kHz
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Project No.:SHT2204124302EW

Appendix B:SAR Measurement Results-Head

Measured

SAR(1g)

Report

SAR(1g)

50% Duty

SAR(1g)

CH MHz (W/kg) (W/kg) (W/kg)

CH60 156.0250 37.48 37.50 1.005 -0.13 1.930 1.939 0.969 1

CH16 156.8000 37.39 37.50 1.026 0.02 1.870 1.918 0.959 -

CH88 157.4250 37.41 37.50 1.021 -0.01 1.890 1.930 0.965 -

CH2020 161.6000 37.25 37.50 1.059 -0.06 1.780 1.885 0.943 -

Measured

SAR(1g)

Report

SAR(1g)

CH MHz (W/kg) (W/kg)

0 2402 8.72 9.00 1.067 77.00% 1.30 -0.04 0.003 0.005 3

39 2441 8.35 8.50 1.035 77.00% 1.30 0.070 0.002 0.003 -

78 2480 7.24 7.50 1.062 77.00% 1.30 -0.010 0.002 0.002 -

TNF

Frequency

BT

Frequency

Mode
Channel

Separation

Conducted

Power

(dBm)

Conducted

Power

(dBm)

Tune up

limit

(dBm)

Tune up

limit

(dBm)

Tune up

scaling

factor

Tune up

scaling

factor

Power

Drift

(dB)

Duty

Cycle

Duty

Cycle

Scaling

Factor

Power

Drift(dB)

Plot No.

Plot No.

GFSK

Mode

Analog 25kHz
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Project No.:SHT2204124302EW

Appendix B:SAR Measurement Results-Body

Measured

SAR(1g)

Report

SAR(1g)

50% Duty

SAR(1g)

CH MHz (W/kg) (W/kg) (W/kg)

CH60 156.0250 37.48 37.50 1.005 -0.09 2.780 2.793 1.396 2

CH16 156.8000 37.39 37.50 1.026 0.02 1.870 1.918 0.959 -

CH88 157.4250 37.41 37.50 1.021 -0.01 1.890 1.930 0.965 -

CH2020 161.6000 37.25 37.50 1.059 0.04 2.520 2.669 1.335 -

Measured

SAR(1g)

Report

SAR(1g)

CH MHz (W/kg) (W/kg)

0 2402 8.72 9.00 1.067 77.00% 1.30 -0.11 0.003 0.004 4

39 2441 8.35 8.50 1.035 77.00% 1.30 -0.030 0.024 0.033 -

78 2480 7.24 7.50 1.062 77.00% 1.30 -0.070 0.019 0.026 -

TNF

Frequency

BT

Frequency

Mode
Channel

Separation

Conducted

Power

(dBm)

Conducted

Power

(dBm)

Tune up
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(dBm)

Tune up

limit

(dBm)
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scaling

factor

Power
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(dB)
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Project No.:SHT2204124302EW

Appendix C: Simultaneous Transmission analysis

Summed SAR

TNF BT (W/kg)

Front-of-face 0.969 0.005 0.974

Body-worn 1.396 0.033 1.429

TNF + BT

Max SAR (W/kg)

Analog 25kHz

Exposure PositionTNF
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Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab  Date: 11/4/2022

Analog-CH60-25k-Head

Communication System: UID 0, Analog (0); Frequency: 156.025 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 156.025 MHz; σ = 0.755 S/m; εr = 52.255; ρ = 1000

kg/m3

Phantom section: Flat Section 
Ambient Temperature:22.3℃;Liquid Temperature:22.0℃;

DASY Configuration:

l Probe: EX3DV4 - SN3748; ConvF(11.72, 11.72, 11.72) @ 156.025 MHz; Calibrated: 
8/3/2022

l Sensor-Surface: 1.4mm (Mechanical Surface Detection)
l Electronics: DAE4 Sn1549; Calibrated: 4/12/2022
l Phantom: ELI V8.0 ; Type: QD OVA 004 AA ; Serial: 2078
l DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450) 

Front of face/CH 60/Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 7.26 W/kg

Front of face/CH 60/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm
Reference Value = 60.01 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 3.18 W/kg
SAR(1 g) = 1.93 W/kg; SAR(10 g) = 1.41 W/kg
Maximum value of SAR (measured) = 2.65 W/kg

0 dB = 2.65 W/kg = 4.23 dBW/kg

Appendix D:SAR Test Data Plots

Plot No.1



Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab  Date: 11/4/2022

Analog-CH60-25k-Body

Communication System: UID 0, Analog (0); Frequency: 156.025 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 156.025 MHz; σ = 0.755 S/m; εr = 52.255; ρ = 1000

kg/m3

Phantom section: Flat Section 
Ambient Temperature:22.4℃;Liquid Temperature:22.2℃;

DASY Configuration:

l Probe: EX3DV4 - SN3748; ConvF(11.72, 11.72, 11.72) @ 156.025 MHz; Calibrated: 
8/3/2022

l Sensor-Surface: 1.4mm (Mechanical Surface Detection)
l Electronics: DAE4 Sn1549; Calibrated: 4/12/2022
l Phantom: ELI V8.0 ; Type: QD OVA 004 AA ; Serial: 2078
l DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450) 

Rear/CH 60/Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 6.20 W/kg

Rear/CH 60/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 71.75 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 5.62 W/kg
SAR(1 g) = 2.78 W/kg; SAR(10 g) = 1.7 W/kg
Maximum value of SAR (measured) = 3.56 W/kg

0 dB = 3.56 W/kg = 5.51 dBW/kg

Appendix D:SAR Test Data Plots
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Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab Date: 11/4/2022

Bluetooth-L-Head

Communication System: UID 0, Generic BT (0); Frequency: 2402 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2402 MHz; σ = 1.741 S/m; εr = 38.384; ρ = 1000 kg/m3

Phantom section: Flat Section 
Ambient Temperature:22.5℃;Liquid Temperature:22.3℃;

DASY Configuration:

l Probe: EX3DV4 - SN7494; ConvF(7.9, 7.9, 7.9) @ 2402 MHz; Calibrated: 5/16/2022 
l Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
l Electronics: DAE4 Sn1549; Calibrated: 4/12/2022 
l Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974 
l DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Front of face/CH 0/Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.00968 W/kg

Front of face/CH 0/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 
dz=5mm
Reference Value = 1.413 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.00639 W/kg
SAR(1 g) = 0.00329 W/kg; SAR(10 g) = 0.00169 W/kg
Maximum value of SAR (measured) = 0.00536 W/kg

0 dB = 0.00536 W/kg = -22.71 dBW/kg

Appendix D:SAR Test Data Plots

Plot No.3



Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab Date: 11/4/2022

Bluetooth-L-Body

Communication System: UID 0, Generic BT (0); Frequency: 2402 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2402 MHz; σ = 1.741 S/m; εr = 38.384; ρ = 1000 kg/m3

Phantom section: Flat Section 
Ambient Temperature:22.4℃;Liquid Temperature:22.2℃;

DASY Configuration:

l Probe: EX3DV4 - SN7494; ConvF(7.9, 7.9, 7.9) @ 2402 MHz; Calibrated: 5/16/2022 
l Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
l Electronics: DAE4 Sn1549; Calibrated: 4/12/2022 
l Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974 
l DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Rear/CH 0/Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.00945 W/kg

Rear/CH 0/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.462 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 0.00646 W/kg
SAR(1 g) = 0.00304 W/kg; SAR(10 g) = 0.00169 W/kg
Maximum value of SAR (measured) = 0.00476 W/kg

0 dB = 0.00476 W/kg = -23.22 dBW/kg

Appendix D:SAR Test Data Plots

Plot No.4
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1.1.1. DAE4 Calibration Certificate 
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Calibration Laborat。ry 。f

Schmid & Partner 
Engineering AG 

Zeughausstrasse 43, 8004 Zurich, Switzerland 

tsneAU，－
 

a怡’－
 

hu
 

ak，．

 

ehHCS，－
 

OL’’ιewhHCGMQM

户M
Service suisse d’etalonnage 
Servizio svizzero di taratura 

S Swiss Calibration Service 

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 callb『ation certificates 

Accreditation No.: SCS 0108 

Client r Mo愉川den) Certificate No EX-3748_Aug22 

r CALIBRATION CERTIFIC町E

Object EX3DV4 - SN:3748 

Calibration procedure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v6, QA CAL-23.v5, 
QA CAL-25.v7 
Calibration procedure for dosimetric E‘field pr。bes

Calibration date August03,2022 

This calibration certificate documents the traceability to national standards, which realize the phy sical 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 laboratory facility: environπ1ent temperature (22 ± 3）℃ and humidity < 70%. 

Calibration Equipment used (M&TE critical for calibration) 

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration 
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23 
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Ap卜23
OCP DAK-3.5 (weighted) SN: 1249 20-0ct”21 (OCP-DAK3.5-1249_0ct21) Oct-22 
OCP DAK-12 SN: 1016 20-0ct-21 (OCP-DAK12-1016_0ct21} Oct-22 
Reference 20 dB Attenuator SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23 
DAE4 SN: 660 13-0ct-21 (No. DAE4-660_0ct21) Oct-22 
Reference Probe ES3DV2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22 

Secondary Standards ID Check Date (in house) Scheduled Check 
Power meter E44198 SN: GB41293874 06-Apr-16 (in house check Jun-22} In house check: Jun-24 
Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-22) In house check: Jun-24 
Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-22) In house check: Jun-24 
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-22) In house check: Jun-24 
Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22 

Name Function 

传立了Calibrated by Jeffrey Katzman Laboratory Technician 

Approved by Sven Kuhn Technical Manager 

Issued: August 3, 2022 
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 

Certificate No: EX-3748_Aug22 Page 1 of 9 

1.2. Probe Calibration Certificate 
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1.1.1. DAE4 Calibration Certificate
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1.2. Probe Calibration Certificate
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1.1. CLA150 Dipole Calibration Certificate 
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Extended Dipole Calibrations 
 

Referring to KDB865664 D01, 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-150 

Date of 

measurement 

Return-loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

impedance 

(ohm) 

Delta 

(ohm) 

2021-01-25 -21.9  44.2  4.80  

2022-01-17 -22.2 1.37 44.1 0.1 4.66 0.14 

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.  
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1.1. D2450V2 Dipole Calibration Certificate 
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Extended Dipole Calibrations 
 

Referring to KDB865664 D01, 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-2450 

Date of 

measurement 
Return-loss (dB) Delta (%) 

Real Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

impedance (ohm) 

Delta 

(ohm) 

2021-01-25 -27.4   53.9   2.04   

2022-01-17 -27.9 -1.82 53.5 0.4 2.34 0.3 

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.  
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