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ANNEX I  DAE Calibration Certificate 
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ANNEX J  SPOT CHECK  

J.1 Dielectric Performance and System Validation 

 

Table J.1-1: Targets for tissue simulating liquid 

Frequency(MHz) Liquid Type Conductivity(σ) ± 5% Range Permittivity(ε) ± 5% Range 

2450 Head 1.80 1.71～1.89 39.2 37.2～41.2 

1900 Body 1.52 1.44～1.60 53.3 50.6～56.0 

2600 Body 2.16 2.05～2.27 52.5 49.9～55.1 

 

Table J.1-2: Dielectric Performance of Head Tissue Simulating Liquid 

Measurement Date 

(yyyy-mm-dd) 
Type Frequency 

Permittivity 

ε 

Drift 

(%) 

Conductivity 

σ (S/m) 

Drift 

(%) 

2019-6-17 Head 2450 MHz 39.55 0.89  1.771 -1.61  

2019-6-6 Body 1900 MHz 53.15 -0.28  1.54 1.32  

2019-6-6 Body 2600 MHz 51.66 -1.60  2.143 -0.79  

 

Table J.1-3: System Validation of Head 

Measurement 

Date 

(yyyy-mm-dd) 

Frequency 

Target value (W/kg) Measured value(W/kg) Deviation 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

2019-6-17 2450 MHz 24.2  51.7  24.5  52.1  1.24% 0.77% 

 

Table J.1-4: System Validation of Body 

Measurement 

Date 

(yyyy-mm-dd) 

Frequency 

Target value (W/kg) Measured value(W/kg) Deviation 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

2019-6-6 1900 MHz 21.4  40.4  21.35  40.17  -0.23% -0.57% 

2019-6-6 2600 MHz 24.5  54.1  25.23  54.75  2.98% 1.20% 
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J.2 Conducted power of selected case 

Table J.2-1: The conducted Power for WIFI 

Band Channel Frequency Measured Power (dBm) 

WLAN2450 6 2437 MHz 15.51 

WCDMA1900 9662 1872.4 MHz 23.01 

WCDMA1900 9800 1880 MHz 23.18 

WCDMA1900 9938 1907.6MHz 23.09 

LTEBand2 18700 1860 MHz 23.11 

LTEBand7 21350 2560 MHz 22.01 

 

J.3 SAR test result for spot check 
Ambient Temperature: 22.5 oC          Liquid Temperature: 22.1 oC 

Frequency Test 

Position 

Figure 

No./ 

Note 

Conducted 

Power 

(dBm) 

Max. tune-up 

Power (dBm) 

Measured 

SAR(10g) 

(W/kg) 

Reported 

SAR(10g)

(W/kg) 

Measured 

SAR(1g) 

(W/kg) 

Reported 

SAR(1g) 

(W/kg) 

Power 

Drift 

(dB) Ch MHz. 

6 2437 Right check Fig J.1 15.51 16.5 0.384 0.48 0.727 0.91 0.05 

9400 1880 Bottom / 23.18 23.5 0.575 0.62 1.06 1.14 -0.01 

9262 1852.4 Bottom Fig J.2 23.01 23.5 0.585 0.65 1.13 1.26 -0.16 

9538 1907.6 Bottom / 23.09 23.5 0.552 0.61 1.03 1.13 0.05 

18700 1860 Bottom Fig J.3 23.11 23.5 0.492 0.54 0.953 1.04 0.11 

21350 2560 Bottom Fig I.4 22.01 22.2 0.456 0.48 1.01 1.06 -0.09 

9262 1852.4 Bottom Headset1 23.01 23.5 0.561 0.63 1.082 1.21 0.08 

9262 1852.4 Bottom Headset2 23.01 23.5 0.561 0.63 1.090 1.22 0.07 

9262 1852.4 Bottom Headset3 23.01 23.5 0.559 0.63 1.113 1.25 0.06 

9262 1852.4 Bottom Headset4 23.01 23.5 0.545 0.63 1.095 1.23 -0.12 

Note1: The distance between the EUT and the phantom bottom is 10mm  

 

J.4 Reported SAR Comparison  

Exposure Configuration Technology Band 
Reported SAR 

1g (W/kg): spot check 

Reported SAR 

1g (W/kg): original 

Head 

(Separation Distance 0mm) 
WLAN2450 0.91 0.99 

Hotspot 

(Separation Distance 10MM) 

WCDMA1900 1.26 1.19 

LTEBand2 1.04 1.19 

LTEBand7 1.06 1.19 

Note: The spot check results marked blue are larger than the original result.  
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Table J5.1: List of Main Instruments 

No. Name Type Serial Number Calibration Date Valid Period 

01 Network analyzer E5071C MY46110673 January 24, 2018 One year 

02 Power meter NRVD 102083 
November 01,2017 One year 

03 Power sensor NRV-Z5 100542 

04 Signal Generator E4438C MY49070393 January 02,2018 One Year 

05 Amplifier 60S1G4 0331848 No Calibration Requested 

06 BTS CMW500 159889 December 20, 2017 One year 

07 E-field Probe SPEAG EX3DV4 7464 September 12,2017 One year 

08 DAE SPEAG DAE4 1525 October 02, 2017 One year 

09 Dipole Validation Kit SPEAG D1900V2 5d101 July 26,2017 One year 

10 Dipole Validation Kit SPEAG D2450V2 853 July 21,2017 One year 

11 Dipole Validation Kit SPEAG D2600V2 1012 July 21,2017 One year 

***END OF REPORT BODY***
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J.5 GRAPH RESULTS 

WLAN2450_CH6 Right Cheek 

Date: 6/17/2019 

Electronics: DAE4 Sn1525 

Medium: head 2450 MHz 

Medium parameters used: f = 2437 MHz; σ = 1.775 mho/m; εr = 38.71; ρ = 1000 kg/m3  

Ambient Temperature: 22.5oC,  Liquid Temperature: 22.3oC 

Communication System: WLAN2450 2437 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.72,7.72,7.72) 

 

Area Scan (91x151x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 1.15 W/kg 

 

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 13.74 V/m; Power Drift = 0.05 dB 

Peak SAR (extrapolated) = 1.46 W/kg 

SAR(1 g) = 0.727 W/kg; SAR(10 g) = 0.384 W/kg 

Maximum value of SAR (measured) = 1.17 W/kg 

  

Fig J.1 
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WCDMA1900 _CH9262 Bottom 

Date: 6/6/2019 

Electronics: DAE4 Sn1525 

Medium: body 1900 MHz 

Medium parameters used: f = 1852.4 MHz; σ = 1.571 mho/m; εr = 53.24; ρ = 1000 kg/m3  

Ambient Temperature: 22.1oC,  Liquid Temperature: 22.2oC 

Communication System: WCDMA1900-BII 1907.6 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.82,7.82,7.82) 

 

Area Scan (161x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm 

Maximum value of SAR (interpolated) = 1.72 W/kg 

 

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 20.79 V/m; Power Drift = -0.16 dB 

Peak SAR (extrapolated) = 2.07 W/kg 

SAR(1 g) = 1.13 W/kg; SAR(10 g) = 0.585 W/kg 

Maximum value of SAR (measured) = 1.73 W/kg 

  

Fig J.2 
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LTE1900-FDD2_CH18700 Bottom 

Date: 6/6/2019 

Electronics: DAE4 Sn1525 

Medium: body 1900 MHz 

Medium parameters used: f = 1860 MHz; σ = 1.525 mho/m; εr = 53.21; ρ = 1000 kg/m3  

Ambient Temperature: 22.1oC,  Liquid Temperature: 22.2oC 

Communication System: LTE1900-FDD2 1900 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(8.32,8.32,8.32) 

 

Area Scan (151x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 1.44 W/kg 

 

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 25.63 V/m; Power Drift = -0.11 dB 

Peak SAR (extrapolated) = 1.73 W/kg 

SAR(1 g) = 0.953 W/kg; SAR(10 g) = 0.492 W/kg 

Maximum value of SAR (measured) = 1.45 W/kg 

  

Fig J.3 
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LTE2500-FDD7_CH21350 Bottom 

Date: 6/6/2019 

Electronics: DAE4 Sn1525 

Medium: body 2600 MHz 

Medium parameters used: f = 2560 MHz; σ = 2.118 mho/m; εr = 53.21; ρ = 1000 kg/m3  

Ambient Temperature: 22.1oC,  Liquid Temperature: 22.2oC 

Communication System: LTE2500-FDD7 2560 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.30,7.30,7.30) 

 

Area Scan (141x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 1.62 W/kg 

 

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 11.50 V/m; Power Drift = -0.09 dB 

Peak SAR (extrapolated) = 2.01 W/kg 

SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.456 W/kg 

Maximum value of SAR (measured) = 1.52 W/kg 

  

Fig J.4 
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J.6 ANNEX System Verification Results 

2450 MHz 

Date: 6/17/2019 

Electronics: DAE4 Sn1525 

Medium: Head 2450 MHz 

Medium parameters used: f = 2450 MHz; σ =1.771 mho/m; εr = 39.55; ρ = 1000 kg/m3 

Ambient Temperature: 22.5oC Liquid Temperature: 22.3oC 

Communication System: CW Frequency: 2450 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.72,7.72,7.72) 

 

System Validation /Area Scan (81x191x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Reference Value =113.68 V/m; Power Drift = 0.010 dB 

Fast SAR: SAR(1 g) = 12.89 W/kg; SAR(10 g) = 6.01 W/kg 

Maximum value of SAR (interpolated) = 21.4 W/kg 

 

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 

dy=5mm, dz=5mm 

Reference Value =113.68 V/m; Power Drift = 0.010 dB 

Peak SAR (extrapolated) = 26.79 W/kg 

SAR(1 g) = 13.18 W/kg; SAR(10 g) = 6.18 W/kg 

Maximum value of SAR (measured) = 21.83 W/kg 

 

 

0 dB = 21.83 W/kg = 13.39 dB W/kg 

Fig J.5 validation 2450 MHz 250mW 
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1900 MHz 

Date: 6/6/2019 

Electronics: DAE4 Sn1525 

Medium: Body 1900 MHz 

Medium parameters used: f = 1900 MHz; σ =1.540 mho/m; εr = 53.15; ρ = 1000 kg/m3 

Ambient Temperature: 22.5oC Liquid Temperature: 22.3oC 

Communication System: CW Frequency: 1900 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.82,7.82,7.82) 

 

System Validation /Area Scan (81x191x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Reference Value =103.41 V/m; Power Drift = 0.07 dB 

Fast SAR: SAR(1 g) = 10.46 W/kg; SAR(10 g) = 5.48 W/kg 

Maximum value of SAR (interpolated) = 17.78 W/kg 

 

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 

dy=5mm, dz=5mm 

Reference Value =103.41 V/m; Power Drift = 0.07 dB 

Peak SAR (extrapolated) = 17.91 W/kg 

SAR(1 g) = 10.51 W/kg; SAR(10 g) = 5.50 W/kg 

Maximum value of SAR (measured) = 14.17 W/kg 

 

 

0 dB = 14.17 W/kg = 11.51 dB W/kg 

Fig J.6 validation 1900 MHz 250mW 
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2600 MHz 

Date: 6/6/2019 

Electronics: DAE4 Sn1525 

Medium: Body 2600 MHz 

Medium parameters used: f = 2600 MHz; σ =2.143 mho/m; εr = 51.66; ρ = 1000 kg/m3 

Ambient Temperature: 22.5oC Liquid Temperature: 22.3oC 

Communication System: CW Frequency: 2600 MHz Duty Cycle: 1:1 

Probe: EX3DV4 – SN7464 ConvF(7.30,7.30,7.30) 

 

System Validation /Area Scan (81x191x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Reference Value =108.81 V/m; Power Drift = 0.09 dB 

Fast SAR: SAR(1 g) = 13.90 W/kg; SAR(10 g) = 6.11 W/kg 

Maximum value of SAR (interpolated) = 29.85 W/kg 

 

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 

dy=5mm, dz=5mm 

Reference Value =108.81 V/m; Power Drift = 0.09 dB 

Peak SAR (extrapolated) = 30.13 W/kg 

SAR(1 g) = 13.77 W/kg; SAR(10 g) = 6.13 W/kg 

Maximum value of SAR (measured) = 23.93 W/kg 

 

 

0 dB = 23.93 W/kg = 13.79 dB W/kg 

Fig J.7 validation 2600 MHz 250mW 
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Table J.6-1 Comparison between area scan and zoom scan for system verification 

Date Band Position 
Area scan 

(1g) 

Zoom scan 

(1g) 
Drift (%) 

2019-6-19 2450 Head 12.89 13.18 -2.20  

2019-6-6 1900 Body 10.46 10.51 -0.48  

2019-6-6 2600 Body 13.9 13.77 0.94  
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ANNEX Probe Calibration Certificate 
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