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Photo of Dipole Setup 

 Validation Results 

Comparing to the original SAR value provided by SPEAG, the verification data should be within its 

specification of 10%. The table below shows the target SAR and measured SAR after normalized to 1W 

input power. It indicates that the system performance check can meet the variation criterion and the plots 

can be referred to Appendix A of this report. 

 

Date 
Frequency 

(MHz) 

Power fed onto 

reference dipole 

(mW) 

Targeted 

SAR 1g 

(W/kg) 

Measured 

SAR1g 

(W/kg) 

Normalized 

SAR 

(W/kg) 

Deviation 

(%) 

08/12/2024 2450 250 52.7 12.65 51.60 -2.09% 
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8 EUT Testing Position 

 Devices with hinged or swivel antenna(s) 

This EUT tests shall be performed if applicable in both the horizontal and vertical positions 

relative to the phantom, and with the antenna oriented away from the body of the DUT 

(Figure1) and/or with the antenna extended and retracted such as to obtain the highest 

exposure condition. 

 

 

Figure 8.1 – Device with swivel antenna 
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 DONGLE TESTING PROCEDURES 

Test all USB orientations [see figure below: (A) Horizontal-Up, (B) Horizontal-Down, (C) Vertical-Front, 

and (D) Vertical-Back] with a device-to-phantom separation distance of 5 mm or less, according to KDB 

Publication 447498 D01 requirements. These test orientations are intended for the exposure conditions 

found in typical laptop/notebook/netbook or tablet computers with either horizontal or vertical USB 

connector configurations at various locations in the keyboard section of the computer. Current generation 

portable host computers should be used to establish the required SAR measurement separation 

distance. The same test separation distance must be used to test all frequency bands and modes in 

each USB orientation. The typical Horizontal-Up USB connection (A), found in the majority of host 

computers, must be tested using an appropriate host computer. A host computer with either Vertical-

Front (C) or Vertical Back (D) USB connection should be used to test one of the vertical USB 

orientations. If a suitable host computer is not available for testing the Horizontal-Down (B) or the 

remaining Vertical USB orientation, a high-quality USB cable, 12 inches or less, may be used for testing 

these other orientations. It must be documented that the USB cable does not influence the radiating 

characteristics and output power of the transmitter. 

 

 

 

Figure 8.2 – USB Connector Orientations implemented on Laptop Computer 

 Test Distance for SAR Evaluation 

In this case the EUT(Equipment under Test) is set 5mm away from the phantom, the test distance is 

5mm. 
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9 Measurement Procedures 

The measurement procedures are as follows: 

(a) Use base station simulator (if applicable) or engineering software to transmit RF power 

continuously (continuous Tx) in the middle channel. 

(b) Keep EUT to radiate maximum output power or 100% duty factor (if applicable) 

(c) Measure output power through RF cable and power meter. 

(d) Place the EUT in the positions as setup photos demonstrates. 

(e) Set scan area, grid size and other setting on the DASY software. 

(f) Measure SAR transmitting at the middle channel for all applicable exposure positions. 

(g) Identify the exposure position and device configuration resulting the highest SAR 

(h) Measure SAR at the lowest and highest channels attheworst exposure position and device 

configuration if applicable. 

According to the test standard, the recommended procedure for assessing the peak spatial-average 

SAR value consists of the following steps: 

(a) Power reference measurement 

(b) Area scan 

(c) Zoom scan 

(d) Power drift measurement 

 Spatial Peak SAR Evaluation 

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It 

can be conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all 

numerical procedures necessary to evaluate the spatial peak SAR value. 

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 

10g cubes with the highest averaged SAR values. For that purpose, the center of the measured volume 

is aligned to the interpolated peak SAR value of a previously performed area scan. 

The entire evaluation of the spatial peak values is performed within the post-processing engine 

(SEMCAD). The system always gives the maximum values for the 1g and 10g cubes. The algorithm to 

find the cube with highest averaged SAR is divided into the following stages: 

(a) Extraction of the measured data (grid and values) from the Zoom Scan 

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values 

and measurement parameters) 

(c) Generation of a high-resolution mesh within the measured volume 

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid 

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from 

sensor to surface 

(f) Calculation of the averaged SAR within masses of 1g and 10g 

 Power Reference Measurement 

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of 

the device under test in the batch process. The minimum distance of probe sensors to surface 

determines the closest measurement point to phantom surface. This distance cannot be smaller than the 

distance of sensor calibration points to probe tip as defined in the probe properties. 
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 Area Scan Procedures 

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing 

a fine measurement around the hot spot. The sophisticated interpolation routines implemented in DASY 

software can find the maximum found in the scanned area, within a range of the global maximum. The 

range (in dB0 is specified in the standards for compliance testing. For example, a 2 dB range is required 

in IEEE standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement when compliance is 

assessed in accordance with the ARIB standard (Japan), if only one zoom scan follows the area scan, 

then only the absolute maximum will be taken as reference. For cases where multiple maximums are 

detected, the number of zoom scans has to be increased accordingly. 

Area scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz. 

 

 Zoom Scan Procedures 

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 

gram and 10gram of simulated tissue. The zoom scan measures points (refer to table below) within a 

cube shoes base faces are centered on the maxima found in a preceding area scan job within the same 

procedure. When the measurement is done, the zoom scan evaluates the averaged SAR for 1 gram and 

10 gram and displays these values next to the job’s label. 

Zoom scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz. 
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 Volume Scan Procedures 

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different 

frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The 

measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas 

transmitting simultaneously in different frequency bands, the volume scan is measured separately in 

each frequency band. In order to sum correctly to compute the 1g aggregateSAR, the EUT remain in the 

same test position for all measurements and all volume scan use the same spatial resolution and grid 

spacing. When all volume scan were completed, the software, SEMCAD postprocessor can combine 

and subsequently superpose these measurement data to calculating the multiband SAR. 

 Power Drift Monitoring 

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In 

DASY measurement software, the power reference measurement and power drift measurement 

procedures are used for monitoring the power drift of EUT during SAR test. Both these procedures 

measure the field at a specified reference position before and after the SAR testing. The software will 

calculate the field difference in dB. If the power drift more than 5%, the SAR will be retested. 
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10 TEST CONDITIONS AND RESULTS 

 Conducted Power Results 

< 2.4GHz Conducted Power> 

Condition Mode 
Frequency 

(MHz) 
Antenna Conducted Power (dBm) 

Tune-up 

limit 

(dBm) 

NVNT 2.4G 1M 2402 Ant1 11.51 12.00  

NVNT 2.4G 1M 2440 Ant1 11.05 12.00  

NVNT 2.4G 1M 2480 Ant1 11.33 12.00  

NVNT 2.4G 2M 2402 Ant1 11.21 12.00  

NVNT 2.4G 2M 2440 Ant1 10.87 12.00  

NVNT 2.4G 2M 2480 Ant1 11.18 12.00  

2.4G_1M:       

Duty cycle=85.54%       

           

2.4G_2M:       

Duty cycle=86.6%  
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 Transmit Antennas 

  

 

Note: The different antenna directions, please see the test photos. 

 

  

antenna  
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 SAR Test Results 

General Note:  

1 Per KDB 447498 D01v06, the reported SAR is the measured SAR value adjusted for maximum tune-up 

tolerance.  

a) Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the 

maximum rated power among all production units. 

b)  For SAR testing of WLAN signal with non-100% duty cycle, the measured SAR is scaled-up by the 

duty cycle scaling factor which is equal to "1/ (duty cycle)"  

c) For WLAN/Bluetooth: Reported SAR(W/kg)= Measured SAR(W/kg)* Duty Cycle scaling factor * Tune-

up scaling factor  

2 Per KDB 447498 D01v06, for each exposure position, testing of other required channels within the 

operating mode of a frequency band is not required when the reported 1-g or 10-g SAR for the mid-band 

or highest output power channel is:  

 ≤ 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ≤ 100 MHz  

 ≤ 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz 

and 200 MHz  

 ≤ 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ≥ 200 MHz  

3 Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required only when 

the measured SAR is ≥0.8W/kg. 
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< SAR Results> 

The calculated SAR is obtained by the following formula: 

                 Reported SAR=Measured SAR*10(Ptarget-Pmeasured))/10* DutyCycle Factor 

                       Scaling factor=10(Ptarget-Pmeasured))/10 

                                    DutyCycle Factor=1/Dutycycle% 

                       Reported SAR= Measured SAR* Scaling factor* DutyCycle Factor 

Where  

Ptarget is the power of manufacturing upper limit; 

Pmeasured is the measured power; 

Measured SAR is measured SAR at measured power which including power drift) 

       Reported SAR which including Power Drift and Scaling factor 

 

SAR Values [2.4G] 

Mode 
Test 

Position 
Ch. 

Freq. 

(MHz) 

Duty 

Cycle 

Factor 

Average 

Power 

(dBm) 

Tune-Up 

Limit 

(dBm) 

Scaling 

Factor 

Power 

Drift 

(dB) 

Measured 

SAR1g 

(W/kg) 

Scaled 

SAR1g 

(W/kg) 

Plot 

No. 

measured / reported SAR numbers - Body (distance 0mm) 

2.4G _1M 

Horizontal-Down 00 2402 1.169 11.51 12.00 1.119 0.02 0.087 0.114  

Horizontal-Up 00 2402 1.169 11.51 12.00 1.119 -0.17 0.102 0.133 #1 

Vertical-Front 00 2402 1.169 11.51 12.00 1.119 -0.02 0.045 0.059  

Vertical-Back 00 2402 1.169 11.51 12.00 1.119 -0.19 0.026 0.034  

measured / reported SAR numbers - Body (distance 0mm) 

2.4G _2M 

Horizontal-Down 00 2402 1.155 11.21 12.00 1.199 0.14 0.053 0.073  

Horizontal-Up 00 2402 1.155 11.21 12.00 1.199 -0.15 0.089 0.123 #2 

Vertical-Front 00 2402 1.155 11.21 12.00 1.199 -0.03 0.028 0.039  

Vertical-Back 00 2402 1.155 11.21 12.00 1.199 0.18 0.007 0.010  
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 SAR Measurement Variability 

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR 

probe calibration point and tissue-equivalent medium used for the device measurements. When both head 

and body tissue-equivalent media are required for SAR measurements in a frequency band, the variability 

measurement procedures should be applied to the tissue medium with the highest measured SAR, using 

the highest measured SAR configuration for that tissue-equivalent medium. The following procedures are 

applied to determine if repeated measurements are required. 

1 Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 

2) through 4) do not apply. 

2 When the original highest measured SAR is ≥ 0.80 W/kg, repeat that measurement once.  

3 Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original 

and first repeated measurements is > 1.20 or when the original or repeated measurement is ≥1.45 

W/kg (~ 10% from the 1-g SAR limit). 

4 Perform a third repeated measurement only if the original, first or second repeated measurement is ≥ 

1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated 

measurements is > 1.20. 

SAR Measurement Variability 

Band Mode 
Test 

Position 
Ch. 

Original 

SAR (W/kg) 

First 

Repeated 

SAR (W/kg) 

The 

Ratio 

Second 

Repeated SAR 

(W/kg) 

N/A N/A N/A N/A N/A N/A N/A N/A 
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 Simultaneous Transmission Analysis 

Per FCC KD B447498 D01, simultaneous transmission SAR test exclusion may be applied when the sum of the 

1-g SAR for all the transmitting antenna in a specific a physical test configuration is ≤1.6 W/Kg. When the sum 

is greater than the SAR limit, SAR test exclusion is determined by the SAR to peak location separation ratio. 

1.5

1 2(SAR +SAR )
Ratio= 0.04

(peak location separation,mm)
  

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple Transmitters” 

are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g/n and Bluetooth devices 

which may simultaneously transmit with the licensed transmitter.  

The EUT only have one ANT, So the Simultaneous Transmission Analysis is not applicable for the EUT. 
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Appendix A.  

   

Horizontal-UP Horizontal-Down 

  

Vertical-Front Vertical-Back 
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Appendix B. Plots of SAR System Check 

2450MHz System Check                                    Date: 08/12/2024 

 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 745  

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

Medium parameters used: f = 2450 MHz; σ = 1.712 S/m; εr = 37.621; ρ = 1000 kg/m3 

Phantom section: Flat Section 

 

DASY5 Configuration: 

 Probe: EX3DV4 - SN7624; ConvF(7.85, 7.85, 7.85); Calibrated: Sep. 06, 2023 

 Sensor-Surface: 2mm (Mechanical Surface Detection) 

 Electronics: DAE3 Sn428; Calibrated: 08/30/2023 

 Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974 

 DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450) 

 

Area Scan (4x8x1): Measured grid: dx=12 mm, dy=12 mm 

Maximum value of SAR (measured) = 20.7 W/kg 

 

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

Reference Value = 84.2 V/m; Power Drift = 0.15 dB 

Peak SAR (extrapolated) = 32.1 W/kg 

 

SAR(1 g) = 12.65 W/kg; SAR(10 g) = 6.40 W/kg 

 

Maximum value of SAR (measured) = 30.2 W/kg 

  

 0 dB = 14.8 W/kg 

 

System Performance Check 2450MHz 250mW 
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Appendix C. Plots of SAR Test Data 

#1 

Date: 08/12/2024 

2.4G(1M)_GFSK_ Horizontal-Up _0mm_Ch00_Antenna  

Communication System: UID 0, Generic WIFI (0); Frequency: 2402 MHz;Duty Cycle: 1:1.169 

Medium parameters used: f = 2402 MHz; σ = 1.796 S/m; εr =37.895; ρ = 1000 kg/m3 

Phantom section: Flat Section 

DASY5 Configuration: 

 Probe: EX3DV4 - SN7624; ConvF(7.85, 7.85, 7.85); Calibrated: Sep. 06, 2023 

 Sensor-Surface: 2mm (Mechanical Surface Detection) 

 Electronics: DAE3 Sn428; Calibrated: 08/30/2023 

 Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974 

 DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450) 

 

Area Scan (4x8x1): Measured grid: dx=12 mm, dy=12 mm 

Maximum value of SAR (measured) = 0.365 W/kg 

 

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

Reference Value = 3.69 V/m; Power Drift = -0.17 dB 

Peak SAR (extrapolated) = 0.485 W/kg 

 

SAR(1 g) = 0.102 W/kg; SAR(10 g) = 0.065 W/kg 

 

Maximum value of SAR (measured) = 0.466 W/kg 
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#2 

Date: 08/12/2024 

 

2.4G(2M)_GFSK_ Horizontal-Up _0mm_Ch00_Antenna  

 

Communication System: UID 0, Generic WIFI (0); Frequency: 2402 MHz;Duty Cycle: 1:1.155 

Medium parameters used: f = 2402 MHz; σ = 1.796 S/m; εr =37.895; ρ = 1000 kg/m3 

Phantom section: Flat Section 

 

DASY5 Configuration: 

 Probe: EX3DV4 - SN7624; ConvF(7.85, 7.85, 7.85); Calibrated: Sep. 06, 2023 

 Sensor-Surface: 2mm (Mechanical Surface Detection) 

 Electronics: DAE3 Sn428; Calibrated: 08/30/2023 

 Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974 

 DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450) 

 

Area Scan (8x12x1): Measured grid: dx=12 mm, dy=12 mm 

Maximum value of SAR (measured) = 0.387 W/kg  

 

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

Reference Value = 0.658 V/m; Power Drift = -0.15 dB 

Peak SAR (extrapolated) = 0.245 W/kg 

 

SAR(1 g) = 0.089 W/kg; SAR(10 g) = 0.042 W/kg 

 

Maximum value of SAR (measured) = 0.236 W/Kg 
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Appendix D. DASY System Calibration Certificate 
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