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Justification for Extended SAR Dipole Calibrations  
Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in  

maintaining return loss (< - 20 dB, within 20% of prior calibration) and impedance (within 5 ohm from 

prior calibration) requirements per extended calibrations in KDB 865664 D01:  

Dipole Date of Measurement Return Loss(dB) ∆ % Impedance (Ω) ∆Ω 

Dipole 

D5GHzV2  

SN: 1151 

(5250MHz) 

Body 

Liquid 

1/5/2017 -24.7 / 50.4 / 

1/4/2018 -24.4 1.2% 49.9 -0.5Ω

Dipole 

D5GHzV2  

SN: 1151 

(5750MHz) 

Body 

Liquid 

1/5/2017 -24.9 / 56.0 / 

1/4/2018 -25.2 -1.2% 56.4 0.4Ω

 

System Check results 

Frequency 

(MHz) 
Test Date 

Temp 

℃ 

250mW/ 

100mW 

Measured 

SAR1g 

(W/kg) 

1W  

Normalized

 SAR1g 

(W/kg) 

1W 

Target  

SAR1g 

(W/kg) 

∆ % 

(Limit 

±10%) 

Plot No.

5250 Body 3/17/2018 21.5 7.46 74.6 75.60 -1.32 1 

5750 Body 3/18/2018 21.5 7.15 71.5 74.60 -4.16 2 

Note：Target Values used derive from the calibration certificate Data Storage and Evaluation. 
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9 Normal and Maximum Output Power  

KDB 447498 D01 at the maximum rated output power and within the tune-up tolerance range 

specified for the product, but not more than 2 dB lower than the maximum tune-up tolerance limit. 

 

9.1 WLAN Mode 

Wi-Fi 5G 
Channel 

Frequency 

(MHz) 

Average Conducted Power (dBm) 

Data Rate (bps) 
Tune-up 

Limit (dBm) 

TX Power 

Setting level
Mode 6M 

802.11a 

36 5180 12.74  13.50  13 

40 5200 12.71  13.50  13 

44 5220 12.30  13.50  13 

48 5240 12.62  13.50  13 

149 5745 10.63  11.50  13 

157 5785 10.51  11.50  13 

165 5825 10.53  11.50  13 

Mode Channel 
Frequency 

(MHz) 
MCS0 

Tune-up 

Limit (dBm) 

TX Power 

Setting level

802.11n 

(HT20) 

36 5180 12.41  13.50  13 

40 5200 12.58  13.50  13 

44 5220 12.52  13.50  13 

48 5240 12.45  13.50  13 

149 5745 11.60  12.50  13 

157 5785 11.54  12.50  13 

165 5825 11.67  12.50  13 

Mode Channel 
Frequency 

(MHz) 
MCS0 

Tune-up 

Limit (dBm) 

TX Power 

Setting level

802.11n 

(HT40) 

38 5190 12.75  13.50  13 

46 5230 12.67  13.50  13 

151 5755 11.81  12.50  13 

159 5795 12.08  12.50  13 

Note: Initial test configuration is 802.11n HT40 mode, since the highest maximum output power, the largest 

channel bandwidth. 

Subsequent test configuration is 802.11n HT20 mode, since the highest maximum output power. 
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10 Measured and Reported (Scaled) SAR Results  

10.1 EUT Antenna Locations  

 

Overall (Length x Width): 145.3 mm x 52.2 mm  

Distance of the Antenna to the EUT surface/edge 

Antenna Back Side Front side Left Edge Right Edge Top Edge Bottom Edge

Wi-Fi Antenna 0 0 ＞25mm ＜25mm ＜25mm ＞25mm 

Positions for SAR tests  

Mode Back Side Front side Left Edge Right Edge Top Edge Bottom Edge

Wi-Fi Antenna Yes Yes N/A Yes Yes N/A 

Note: 1. Per KDB 941225 D06, when the overall device length and width are ≥ 9cm*5cm, the test distance is 10mm. 

SAR must be measured for all sides and surfaces with a transmitting antenna located within 25mm from that surface 

or edge. 

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest 

output power channel for each test configuration is ≤ 0.8 W/kg (for 1g SAR) or ≤ 2 W/kg (for 10g SAR) then testing at 

the other channels is not required for such test configuration(s).    

3. When the original highest measured SAR is ≥ 0.80 W/kg, the measurement was repeated once.  

4. The device has no headphones, and the head SAR does not need to be evaluated. 
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10.2 Measured SAR Results  

Table 1: Wi-Fi (5G, U-NII-1) 

Test 

Position 

Cover 

Type 

Channel/ 

Frequency 

(MHz) 

Mode 

802.11n 

HT40 

Duty 

Cycle 

Tune-up

limit 

(dBm)

Conducted

Power 

(dBm) 

Drift

(dB)

Area 

Scan 

Max.SAR

(W/Kg)

Measured 

SAR1g 

(W/kg) 

Scaling

Factor

Reported

SAR1g 

(W/kg)

Plot

No.

Body SAR (Distance 10mm) 

Back Side standard 38/5190 OFDM 97.62% 13.50 12.75  0.192 0.408 0.497  1.22 0.605 3

Front Side standard 38/5190 OFDM 97.62% 13.50 12.75  0.100 0.147 0.094  1.22 0.114 / 

Left Edge standard 38/5190 OFDM 97.62% 13.50 12.75  0.000 0.098 0.105  1.22 0.128 / 

Right Edge standard 38/5190 OFDM 97.62% 13.50 12.75  0.096 0.341 0.350  1.22 0.426 / 

Top Edge standard 38/5190 OFDM 97.62% 13.50 12.75  0.088 0.215 0.226  1.22 0.275 / 

Bottom Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Note: 1. The value with blue color is the maximum SAR Value of each test band. 

     2. Initial test configuration is 802.11n HT40 mode, since the highest maximum output power. 
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Table 2: Wi-Fi (5G, U-NII-3) 

Test 

Position 

Cover 

Type 

Channel/ 

Frequency 

(MHz) 

Mode 

802.11n 

HT40 

Duty 

Cycle 

Tune-up

limit 

(dBm)

Conducted

Power 

(dBm) 

Drift

(dB)

Area 

Scan 

Max.SAR

(W/Kg)

Measured 

SAR1g 

(W/kg) 

Scaling

Factor

Reported

SAR1g 

(W/kg)

Plot

No.

Body SAR (Distance 10mm) 

Back Side standard 
159/5795 OFDM 97.62% 12.50 12.08 0.020 1.030 1.210 1.13 1.365 4

151/5755 OFDM 97.62% 12.50 11.81 0.067 0.912 1.050 1.20 1.261 / 

Front Side standard 
159/5795 OFDM 97.62% 12.50 12.08 -0.110 0.859 0.724 1.13 0.817 / 

151/5755 OFDM 97.62% 12.50 11.81 0.061 0.730 0.671 1.20 0.806 / 

Left Edge standard 159/5795 OFDM 97.62% 12.50 12.08 0.146 0.300 0.318 1.13 0.359 / 

Right Edge standard 
159/5795 OFDM 97.62% 12.50 12.08 0.038 0.733 0.752 1.13 0.849 / 

151/5755 OFDM 97.62% 12.50 11.81 0.030 0.687 0.691 1.20 0.830 / 

Top Edge standard 159/5795 OFDM 97.62% 12.50 12.08 0.033 0.612 0.634 1.13 0.715 / 

Bottom Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Back Side Repeated 159/5795 OFDM 97.62% 12.50 12.08  0.036 0.980 1.160  1.13 1.309 / 

Note: 1. The value with blue color is the maximum SAR Value of each test band. 

     2. Per KDB 248227 D01, Initial test configuration is 802.11n HT40 mode, since the highest maximum output power, the largest 

channel bandwidth. 

 

Measurement Variability 

Test Position Channel/ Frequency(MHz) MAX Measured SAR1g (W/kg) 1st Repeated SAR1g (W/kg) Ratio 

Back Side 159/5795 1.210 1.160  1.04 

Note: 1) A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first repeated 

measurements was > 1.20 or when the original or repeated measurement was ≥ 1.45 W/kg (~ 10% from the 1-g SAR limit).  

2) A third repeated measurement was performed only if the original, first or second repeated measurement was ≥ 1.5 W/kg and the 

ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.  
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Test 

Position 

Cover 

Type 

Channel/ 

Frequency 

(MHz) 

Mode 

802.11n 

HT20 

Duty 

Cycle 

Tune-up

limit 

(dBm)

Conducted

Power 

(dBm) 

Drift

(dB)

Area 

Scan 

Max.SAR

(W/Kg)

Measured 

SAR1g 

(W/kg) 

Scaling

Factor

Reported

SAR1g 

(W/kg)

Plot

No.

Body SAR (Distance 10mm) 

Back Side standard 

165/5825 OFDM 97.62% 12.00 11.67  0.038 1.050 0.955  1.11 1.056 / 

157/5785 OFDM 97.62% 12.00 11.54  0.091 0.809 0.790  1.14 0.900 / 

149/5749 OFDM 97.62% 12.00 11.60  0.085 0.814 0.963  1.12 1.082 5

Front Side standard 165/5825 OFDM 97.62% 12.00 11.67  0.012 0.670 0.685  1.11 0.757 / 

Left Edge standard 165/5825 OFDM 97.62% 12.00 11.67  0.060 0.270 0.286  1.11 0.316 / 

Right Edge standard 165/5825 OFDM 97.62% 12.00 11.67  -0.009 0.660 0.677  1.11 0.748 / 

Top Edge standard 165/5825 OFDM 97.62% 12.00 11.67  -0.054 0.551 0.571  1.11 0.631 / 

Bottom Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Back Side Repeated 165/5825 OFDM 97.62% 12.00 11.67  0.036 0.946 0.917  1.11 1.014 / 

Note: 1. The value with blue color is the maximum SAR Value of each test band. 

     2. Per KDB 248227 D01, subsequent test configuration is 802.11n HT20 mode, since the highest maximum output power. 

 

Measurement Variability 

Test Position Channel/ Frequency(MHz) MAX Measured SAR1g (W/kg) 1st Repeated SAR1g (W/kg) Ratio 

Back Side 165/5825 0.963  0.917  1.05 

Note: 1) A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first repeated 

measurements was > 1.20 or when the original or repeated measurement was ≥ 1.45 W/kg (~ 10% from the 1-g SAR limit).  

2) A third repeated measurement was performed only if the original, first or second repeated measurement was ≥ 1.5 W/kg and the 

ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.  
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11 Measurement Uncertainty  

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR 

within a frequency band is < 1.5 W/kg, the extensive SAR measurement uncertainty analysis 

described in IEEE Std 1528- 2013 is not required in SAR reports submitted for equipment approval. 

This also applies to the 10-g SAR required for phablets in KDB Publication 648474. 
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ANNEX A: Test Layout 
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Picture 3: Liquid depth in the flat Phantom (5250 MHz, 15.3cm depth) 

 

 

 

Picture 4: Liquid depth in the flat Phantom (5750 MHz, 15.0cm depth) 
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ANNEX B: System Check Results 

Plot 1 System Performance Check at 5250 MHz Body TSL 
DUT: Dipole 5250 MHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1151 

Date: 3/17/2018  

Communication System: CW; Frequency: 5250 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5250 MHz; σ = 5.32 mho/m; εr = 48.1; ρ = 1000 kg/m3  

Ambient Temperature:22.3 ℃         Liquid Temperature: 21.5℃ 

Phantom section: Flat Section  

DASY5 Configuration: 

Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

Probe: EX3DV4 - SN3898; ConvF(5.13, 5.13, 5.13); Calibrated: 6/27/2017;  

Electronics: DAE4 Sn1291; Calibrated: 10/31/2017 

Phantom: SAM1; Type: SAM; Serial: TP-1534  

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)  

 

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=1.000mm, dy=1.000mm 

Maximum value of SAR (interpolated) = 7.69 mW/g 

 

d=10mm, Pin=250mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, 

dz=2mm 

Reference Value = 36.3 V/m; Power Drift = 0.0277 dB 

Peak SAR (extrapolated) = 47.7 W/kg 

SAR(1 g) = 7.46 mW/g; SAR(10 g) = 2.26 mW/g 

Maximum value of SAR (measured) = 7.94 mW/g 
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Plot 2 System Performance Check at 5750 MHz Body TSL 
DUT: Dipole 5750 MHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1151 

Date: 3/18/2018  

Communication System: CW; Frequency: 5750 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5750 MHz; σ = 6.14 mho/m; εr = 47.6; ρ = 1000 kg/m3  

Ambient Temperature:22.3 ℃         Liquid Temperature: 21.5℃ 

Phantom section: Flat Section  

DASY5 Configuration: 

Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

Probe: EX3DV4 - SN3898; ConvF(4.50, 4.50, 4.50); Calibrated: 6/27/2017;  

Electronics: DAE4 Sn1291; Calibrated: 10/31/2017 

Phantom: SAM1; Type: SAM; Serial: TP-1534  

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)  

 

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=1.000mm, dy=1.000mm 

Maximum value of SAR (interpolated) = 7.84 mW/g 

 

d=10mm, Pin=250mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, 

dz=2mm 

Reference Value = 38 V/m; Power Drift = -0.018 dB 

Peak SAR (extrapolated) = 22.6 W/kg 

SAR(1 g) = 7.15 mW/g; SAR(10 g) = 1.99 mW/g 

Maximum value of SAR (measured) = 8.58 mW/g 
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ANNEX C: Highest Graph Results  

Plot 3 802.11n HT40 U-NII-1 Back Side CH38 (Distance 10mm) 
Date: 3/17/2018 

Communication System: UID 0, 802.11n(40M) (0); Frequency: 5190 MHz;Duty Cycle: 1:1.0244 

Medium parameters used: f = 5190 MHz; σ = 5.304 S/m; εr = 48.069; ρ = 1000 kg/m3  

Ambient Temperature:22.3 ℃         Liquid Temperature: 21.5℃ 

Phantom section: Flat Section  

DASY5 Configuration: 

Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

Probe: EX3DV4 - SN3898; ConvF(5.13, 5.13, 5.13); Calibrated: 6/27/2017;  

Electronics: DAE4 Sn1291; Calibrated: 10/31/2017 

Phantom: SAM1; Type: SAM; Serial: TP-1534  

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)  

 

Back Side CH38/Area Scan (91x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 0.532 W/kg 

 

Back Side CH38/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 2.526 V/m; Power Drift = 0.192 dB 

Peak SAR (extrapolated) = 2.01 W/kg 

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.196 W/kg 

Maximum value of SAR (measured) = 0.569 W/kg 
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Plot 4 802.11n HT40 U-NII-3 Back Side CH159 (Distance 10mm) 
Date: 3/18/2018 

Communication System: UID 0, 802.11n(40M) (0); Frequency: 5795 MHz;Duty Cycle: 1:1.0244 

Medium parameters used: f = 5795 MHz; σ = 6.129 S/m; εr = 47.605; ρ = 1000 kg/m3  

Ambient Temperature:22.3 ℃         Liquid Temperature: 21.5℃ 

Phantom section: Flat Section  

DASY5 Configuration: 

Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

Probe: EX3DV4 - SN3898; ConvF(4.50, 4.50, 4.50); Calibrated: 6/27/2017;  

Electronics: DAE4 Sn1291; Calibrated: 10/31/2017 

Phantom: SAM1; Type: SAM; Serial: TP-1534  

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)  

 

Back Side CH159/Area Scan (91x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 1.40 W/kg 

 

Back Side CH159/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 4.241 V/m; Power Drift = 0.02 dB 

Peak SAR (extrapolated) = 6.99 W/kg 

SAR(1 g) = 1.21 W/kg; SAR(10 g) = 0.480 W/kg 

Maximum value of SAR (measured) = 1.41 W/kg 
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Plot 5 802.11n HT20 U-NII-3 Back Side CH149 (Distance 10mm) 
Date: 3/18/2018 

Communication System: UID 0, 802.11n(20M) (0); Frequency: 5745 MHz;Duty Cycle: 1:1.0244 

Medium parameters used: f = 5745 MHz; σ = 6.06 S/m; εr = 47.742; ρ = 1000 kg/m3  

Ambient Temperature:22.3 ℃         Liquid Temperature: 21.5℃ 

Phantom section: Flat Section  

DASY5 Configuration: 

Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

Probe: EX3DV4 - SN3898; ConvF(4.50, 4.50, 4.50); Calibrated: 6/27/2017;  

Electronics: DAE4 Sn1291; Calibrated: 10/31/2017 

Phantom: SAM1; Type: SAM; Serial: TP-1534  

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)  

 

Back Side CH149/Area Scan (91x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 1.260 W/kg 

 

Back Side CH149/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 4.120 V/m; Power Drift = 0.085 dB 

Peak SAR (extrapolated) = 4.10 W/kg 

SAR(1 g) = 0.963 W/kg; SAR(10 g) = 0.372 W/kg 

Maximum value of SAR (measured) = 1.05 W/kg 
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ANNEX D: Probe Calibration Certificate 
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