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1. Reported SAR Summary 

The maximum results of Specific Absorption Rate (SAR) found during testing are as follows. 
 
Highest Reported Standalone SAR Summary 
 

Exposure 
Position 

Frequency Band 
Highest 
Reported1g-SAR 
(W/kg) 

Equipment Class 
Highest 
Reported1g-SAR 
(W/kg) 

Body WLAN 2.4GHz Band 1.306 DTS 1.306 
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2. General information 

2.1 Report information 

This report is not a certificate of quality; it only applies to the sample of the specific 
product/equipment given at the time of its testing. The results are not used to indicate or 
imply that they are application to the similar items. In addition, such results must not be used 
to indicate or imply that SMQ approves recommends or endorses the manufacture, supplier 
or use of such product/equipment, or that SMQ in any way guarantees the later performance 
of the product/equipment. 
The sample mentioned in this report is/are supplied by Applicant, SMQ therefore assumes 
no responsibility for the accuracy of information on the brand name, model number, origin of 
manufacture or any information supplied. 
Additional copies of the report are available to the Applicant at an additional fee. No third 
part can obtain a copy of this report through SMQ, unless the applicant has authorized SMQ 
in writing to do so. 

2.2 Laboratory Accreditation and Relationship to Customer 

The testing report were performed by the Shenzhen Academy of Metrology and quality 
Inspection EMC Laboratory (Guangdong EMC compliance testing center), in their facilities 
located at Bldg. of Metrology & Quality Inspection, Longzhu Road, Nanshan District, 
Shenzhen, Guangdong, China. At the time of testing, Laboratory is accredited by the 
following organizations: 
 
China National Accreditation Service for Conformity Assessment (CNAS) accredits the 
Laboratory for conformance to FCC standards, EMC international standards and EN 
standards. The Registration Number is CNAS L0579. 
The Laboratory is listed in the United States of American Federal Communications 
Commission (FCC), and the registration number are 446246 806614 994606 (semi anechoic 
chamber). 
 
The Laboratory is registered to perform emission tests with Industry Canada (IC), and the 
registration number is IC4174. 
 
TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards, the 
registration number is E2024086Z02. 
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3. General Product Information 

3.1 Product Function and Intended Use 

The EUT is a 7’’ tablet with Wi-Fi & Bluetooth function. 

For details refer to the User Manual and Circuit Diagram. 

3.2 Ratings and System Details 

Table 1: Technical Specification 

Device type: Portable device 

EUT Name: MID 

Type Identification: NS-15AT07 

Serial Number A000055604-006 

FCC ID: S7JNS15AT07 

IC: 8082A-NS15AT07 

Operating mode(s) / WiFi: 802.11b 802.11g 802.11n 

Test modulation DSSS OFDM OFDM 

Transmit Frequency Range (MHz): 2412-2462 2412-2462 2412-2462 

Operating mode(s) / Bluetooth: Bluetooth 4.0 

Test modulation GFSK, π/4DQPSK, 8DPSK 

Transmit Frequency Range (MHz): 2402-2480 

Hardware version: V2.1 

Software version: 1.0.9 

Antenna type: Integrated antenna 

Battery options: DC 3.7V, 3500mAh 
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Table 2: List of WLAN Channel of 802.11b/g/n mode 

802.11b 802.11g 802.11n (HT20) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

1 2412 1 2412 1 2412 

2 2417 2 2417 2 2417 

3 2422 3 2422 3 2422 

4 2427 4 2427 4 2427 

5 2432 5 2432 5 2432 

6 2437 6 2437 6 2437 

7 2442 7 2442 7 2442 

8 2447 8 2447 8 2447 

9 2452 9 2452 9 2452 

10 2457 10 2457 10 2457 

11 2462 11 2462 11 2462 

Table 3: List of Bluetooth Channel (BDR & EDR mode) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

0 2402.00 20 2442.00 40 2442.00 60 2462.00 

1 2403.00 21 2423.00 41 2443.00 61 2463.00 

2 2404.00 22 2424.00 42 2444.00 62 2464.00 

3 2405.00 23 2425.00 43 2445.00 63 2465.00 

4 2406.00 24 2426.00 44 2446.00 64 2466.00 

5 2407.00 25 2427.00 45 2447.00 65 2467.00 

6 2408.00 26 2428.00 46 2448.00 66 2468.00 

7 2409.00 27 2429.00 47 2449.00 67 2469.00 

8 2410.00 28 2430.00 48 2450.00 68 2470.00 

9 2411.00 29 2431.00 49 2451.00 69 2471.00 

10 2412.00 30 2432.00 50 2452.00 70 2472.00 

11 2413.00 31 2433.00 51 2453.00 71 2473.00 

12 2414.00 32 2434.00 52 2454.00 72 2474.00 

13 2415.00 33 2435.00 53 2455.00 73 2475.00 

14 2416.00 34 2436.00 54 2456.00 74 2476.00 

15 2417.00 35 2437.00 55 2457.00 75 2477.00 

16 2418.00 36 2438.00 56 2458.00 76 2478.00 

17 2419.00 37 2439.00 57 2459.00 77 2479.00 

18 2420.00 38 2440.00 58 2460.00 78 2480.00 

19 2421.00 39 2441.00 59 2461.00   
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Table 4: List of Bluetooth Channel (LE mode) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

Channel 
Number 

Frequency 
(MHz) 

0 2402.00 10 2422.00 20 2442.00 30 2462.00 

1 2404.00 11 2424.00 21 2444.00 31 2464.00 

2 2406.00 12 2426.00 22 2446.00 32 2466.00 

3 2408.00 13 2428.00 23 2448.00 33 2468.00 

4 2410.00 14 2430.00 24 2450.00 34 2470.00 

5 2412.00 15 2432.00 25 2452.00 35 2472.00 

6 2414.00 16 2434.00 26 2454.00 36 2474.00 

7 2416.00 17 2436.00 27 2456.00 37 2476.00 

8 2418.00 18 2438.00 28 2458.00 38 2478.00 

9 2420.00 19 2440.00 29 2460.00 39 2480.00 

 

3.3 Independent Operation Modes 

The basic operation modes are: 
A. WiFi transmitting 

1.   802.11b 
i. CH1 
ii. CH6 
iii. CH11 

2. 802.11g 
i. CH1 
ii. CH6 
iii. CH11 

3. 802.11n 
i. CH1 
ii. CH6 
iii. CH11 

B. Off 

3.4 Submitted Documents 

- Bill of Material - Circuit Diagram 
- Constructional Drawing - Instruction Manual 
- PCB Layout - Rating Label 
- Photo Document  
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3.5 RF output power Tune up limit 

Mode / Band 
Maximum Target Average Power(dBm) 

IEEE 802.11 
b g n 

WLAN 2.4 GHz Band 14.5 13 12 

 
Mode / Band Maximum Target Average Power(dBm) 

Bluetooth (BDR & EDR) -3.5 

 
Mode / Band Maximum Target Average Power(dBm) 

Bluetooth (LE) 0.5 

 

3.6 SAR Limit 

This device belongs to portable device category because its radiating structure is allowed to be 
used within 20 centimeters of the body of the user. Limit for General Population/Uncontrolled 
exposure should be applied for this device, it is 1.6 W/kg as averaged over any 1 gram of 
tissue. 
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4. Test Conditions 

4.1 Temperature and Humidity 

Ambient temperature (°C): 21-22 

Ambient humidity (RH %): 59-60 

4.2 Introduction of SAR 

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to 
a radio field. The SAR distribution in a biological body is complicated and is usually carried 
out by experimental techniques or numerical modeling. The standard recommends limits for 
general public group. 
SAR Definition: 

d dW d dW
SAR

dt dm dt dv
           

T
SAR C

t


    

2
| |E

SAR


  

In the first equation, the SAR definition is the time derivative (rate) of the incremental energy 
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element 
(dv) of a given density ρ). 
In the second equation, C is the specific head capacity, T  is the temperature rise and t  is 
the exposure duration. 
The last equation relates to the electrical field, where σ is the conductivity of the tissue, ρ is 
the mass density of the tissue and E is the rms electrical field strength. 
However for evaluating SAR of low power transmitter, electrical field measurement is 
typically applied. 
SAR is expressed in units of Watts per kilogram (W/kg) 

4.3 Test Configuration 

For WWAN SAR testing, the device was controlled by using a base station emulator. 
Communication between the device and the emulator was established by air link. The distance 
between the EUT and the antenna of the emulator is larger than 50 cm and the output power 
radiated from the emulator antenna is at least 30 dB smaller than the output power of EUT. 
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5. Description of the test equipments 

5.1 Measurement System and Components 

No. Equipment Model No. Manufacturer Asset No. 
Last Calibration 

Data 
Period 

1 SAR test system TX60L SPEAG SB6810 --- --- 

2 SAR Probe ES3DV3 SPEAG SB6810/02 2013.10.31 1year 

3 
System Validation 

Dipole,835MHz 
D835V2 SPEAG SB6810/04 2012.09.24 2year 

4 
System Validation 
Dipole,1900MHz 

D1900V2 SPEAG SB6810/05 2012.09.21 2year 

5 
System Validation 
Dipole,2450MHz 

D2450V2 SPEAG SB6810/06 2012.10.18 2year 

6 Dielectric Probe Kit 85070E SPEAG SB6810/12 --- --- 

7 
Dual-directional 

coupler,0.10-2.0GHz 
778D Agilent SB6810/07 --- --- 

8 
Dual-directional 

coupler,2.00-18GHz 
772D Agilent SB6810/08   

9 Coaxial attenuator 8491A Agilent SB6810/09 --- --- 

10 Power Amplifier ZHL42W Agilent SB6810/10 --- --- 

11 Signal Generator SMR20 R&S SB3438 2014.01.16 1year 

12 Power Meter NRVD R&S SB3437 2014.01.19 1year 

13 Call Tester CMU 200 R&S SB3441 2014.03.30 1year 

14 
Data Acquisition 

Electronics 
DAE4 SPEAG SB6810/01 2014.10.30 1Year 

15 Software DASY52 SPEAG SB6810/14 -- -- 

16 Network Analyzer E5071C Agilent SB9011/01 2014.04.24 1Year 

 

The measurements were performed using an automated near-field scanning system, 
DASY5, manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland. The 
SAR extrapolation algorithm used in all measurements was the “advanced extrapolation” 
algorithm. 





Produkte 

Products 

 
 

 
 

Prüfbericht - Nr.: 

Test Report No. 
17040273 004 Seite 13 von 64 

Page 13 of 64 

 

 

5.4 Tissue-equivalent Liquids 

Tissue-equivalent liquids that are used for testing, which are made mainly of sugar, salt and 
water solution. All tests were carried out using tissue-equivalent liquids whose dielectric 
parameters were within ± 5% of the recommended values. All tests were carried out within 
24 hours of measuring the dielectric parameters. 
The depth of the Tissue-equivalent liquid was 15.0±0.5 cm measured from the ear reference 
point (ERP) during system checking and device measurements. 

5.4.1 Tissue-equivalent liquid Recipes 

The following recipe(s) were used for Head Tissue-equivalent liquid(s): 
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Ingredient 

(% by weight ) 

Frequency Band 

800-900 1800-1900 800-900 1800-1900 

Tissue Type Head Head Body Body 

Water 40.6 56.1 
50.8 68.9 

Sugar 58.2 -- 48.2 -- 

Salt 1.0 0.03 0.9 0.1 

Preventol D-7 0.1 -- 0.1 -- 

DGMBE -- 43.87 -- 31 

Cellulose 0.1 -- -- -- 

Ingredient 

(% by weight ) 

Frequency Band 

2450 2450   

Tissue Type Head Body   

Water 54.8 68.4 
  

Sugar -- --   

Salt -- --   

Preventol D-7 -- --   

DGMBE 45.2 31.6   

Cellulose -- --   

5.4.2 Tissue-equivalent liquids used in the Measurements 

Dielectric parameters of the Tissue-equivalent liquids were measured before testing using the 
dielectric probe kit and the Network Analyzer. The measurement is carried out following the 
Agilent 85070 dielectric probe software instruction. A calibration of the probe open in air, probe 
with shorting block and probe in water is performed before measurement. After calibration, 
Insert the probe into the tissue liquid, trigger a measurement on software interface and record 
the data. 
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Body Tissue-equivalent liquid measurements: 
f/MHz Date Tested Dielectric 

Parameters 

 

Target Delta (%) Toleran
ce 
(%) 

Temp 
(ºC) 

2450 2014/5/22 
r
 =51.4 52.7 -2.47% ±5 22 

 =1.98 
1.95 1.54% 

2437 2014/5/22 
r
 =50.719 52.7 -3.76% ±5 22 

 =2.011 
1.95 3.13% 

2412 2014/5/22 
r
 =51.2 52.7 -2.85% ±5 22 

 =2.00 
1.95 2.56% 

2462 2014/5/22 
r
 =51.3 52.7 -2.66% ±5 22 

 =1.974 
1.95 1.23% 

5.4.3 System Checking 

The manufacturer calibrates the probes annually. A system check measurement was made 
following the determination of the dielectric parameters of the tissue-equivalent liquid, using 
the dipole validation kit. A power level of 250mW was supplied to the dipole antenna, which 
was placed under the flat section of the twin SAM phantom.  

 
The system checking results (dielectric parameters and SAR values) are given in the table 
below. 
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System checking, Body Tissue-equivalent liquid: 
f/MHz Date Tested SAR(W/kg), 

1g 
Target Delta(%) Tolerance 

(%) 
Temp 
(ºC) 

2450 2014/5/22 48.8 50.8 -3.94% ±10 22 
 
Plots of the system checking scans are given in Appendix A. 

5.5 Device Holder 

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as 
an integral part of the DASY system. 
The DASY device holder is designed to cope with the different positions given in the 
standard. It has two scales for device rotation (with respect to the body axis) and device 
inclination (with respect to the line between the ear reference points). The rotation centers 
for both scales is the ear reference point (ERP). Thus the device needs no repositioning 
when changing the angles. 
The photo of Device holder supplied by SPEAG: 

 

5.6 Test Position 

5.6.1 Against Phantom Head 

The Mobile phone shall be tested in the “cheek” and “tilted” position on left and right sides of 
the phantom. 
Define of the “cheek” position: 
a) Position the device with the vertical center line of the body of the device and the 

horizontal line crossing the center piece in a plane parallel to the sagittal plane of the 
phantom. While maintaining the device in this plane, align the vertical center line with the 
reference plane containing the three ear and mouth reference point (M, RE and LE) and 
align the center of the ear piece with the line RE-LE. 

b) Translate the mobile phone box towards the phantom with the ear piece aligned with the 
line LE-RE until the phone touched the ear. While maintaining the device in the reference 
plane and maintaining the phone contact with the ear, move the bottom of the phone 
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until any point on the front side is in contact with the cheek of the phantom or until 
contact with the ear is lost. 

Define of the “tilted” position: 
a) Position the device in the “cheek” position described above. 
b) While maintaining the device the reference planes described above and pivoting against 

the ear, move it outward away from the mouth by an angle of 15 degrees or until contact 
with the ear is lost. 

 
Define of the reference lines and points, 

on the phone and on the phantom and initial position 
 

 
“Cheek” and “tilted” position of the mobile phone on the left side 

5.6.2 Body Worm Configuration 

Body-worn operating configurations should be tested with the belt-clips and holsters 
attached to the device and positioned against a flat phantom in normal use configurations. 
Devices with a headset output should be tested with a headset connected to the device. The 
distance between of the device and the phantom was kept 15mm. 
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5.7 Scan Procedures 

First, area scans were used for determination of the field distribution. Next, a zoom scan, a 
minimum of 5x5x7 points covering a volume of at least 30x30x30mm, was performed around 
the highest E-field value to determine the averaged SAR value. Drift was determined by 
measuring the same point at the start of the area scan and again at the end of the zoom 
scan. 

5.8 SAR Averaging Methods 

The DASY5 software includes all numerical procedures necessary to evaluate the spatial 
peak SAR values. The base for the evaluation is a “cube” measurement in a volume of 
(30mm)3 (7x7x7 points). The maximum SAR value was averaged over the cube of tissue 
using interpolation and extrapolation. 
The interpolation, extrapolation and maximum search routines within Dasy5 are all based on 
the modified Quadratic Shepard’s method. 
The interpolation scheme combines a least-square fitted function method with a weighted 
average method. A trivariate 3-D / bivariate 2-D quadratic function is computed for each 
measurement point and fitted to neighbouring points by a least-square method. For the 
zoom scan, inverse distance weighting is incorporated to fit distant points more accurately. 
The interpolating function is finally calculated as a weighted average of the quadratics. 
In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from the 
deepest measurement points to the inner surface of the phantom. 



Produkte 

Products 

 
 

 
 

Prüfbericht - Nr.: 

Test Report No. 
17040273 004 Seite 19 von 64 

Page 19 of 64 

 

 

6. Measurement uncertainty 

6.1 Uncertainty for SAR Test 

Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz 
Uncertainty Component Tol. 

(%) 
Prob 
Dist. 

Div ci 
(1g) 

ci.ui(%
) 
(1g) 

vi 

Measurement System       
Probe Calibration ±5.9 N 1 1 ±5.9 ∞ 

Axial Isotropy ±4.7 R 
3  

0.7 ±1.9 ∞ 

Hemispherical Isotropy ±9.6 R 
3  

0.7 ±3.9 ∞ 

Boundary Effect ±1.0 R 
3  

1 ±0.6 ∞ 

Linearity ±4.7 R 
3  

1 ±2.7 ∞ 

System Detection Limits ±1.0 R 
3  

1 ±0.6 ∞ 

Readout Electronics ±0.3 N 1 1 ±0.3 ∞ 
Response Time ±0.8 R 

3  
1 ±0.5 ∞ 

Integration Time ±2.6 R 
3  

1 ±1.5 ∞ 

RF Ambient Conditions - Noise ±3.0 R 
3  

1 ±1.7 ∞ 

RF Ambient Conditions - Reflections ±3.0 R 
3  

1 ±1.7 ∞ 

Probe Positioner Mechanical Tolerance ±0.4 R 
3  

1 ±0.2 ∞ 

Probe Positioning with respect to Phantom Shell ±2.9 R 
3  

1 ±1.7 ∞ 

Extrapolation, interpolation and Integration Algorithms 
for Max. SAR Evaluation 

±1.0 R 
3  

1 ±0.6 ∞ 

Test Sample Related       
Test Sample Positioning ±2.9 N 1 1 ±2.9 145 

Device Holder Uncertainty ±3.6 N 1 1 ±3.6 5 
Output Power Variation - SAR drift measurement ±5.0 R 

3  
1 ±2.9 ∞ 

Phantom and Tissue Parameters       
Phantom Uncertainty (shape and thickness tolerances) ±4.0 R 

3  
1 ±2.3 ∞ 

Conductivity Target - tolerance ±5.0 R 
3  

0.43 ±1.2 ∞ 

Conductivity - measurement uncertainty ±2.5 N 1 0.43 ±1.1 ∞ 
Permittivity Target - tolerance ±5.0 R 

3  
0.49 ±1.4 ∞ 

Permittivity - measurement uncertainty ±2.5 N 1 0.49 ±1.2 5 

Combined Standard Uncertainty    ±10.7 387 
Expanded STD Uncertainty    ±21.4  
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6.2 Uncertainty for System Validation 

Uncertainty Component Uncert.  
value  

Prob.  
Dist.  

Div.  (ci)  
(1g)  

Std. Unc.  
(1g)  

(vi)  
veff  

Probe Calibration  ±6.55 % N 1 1 ±6.55 % 1 
Axial Isotropy  

±4.7 % 
R 

3  
1 

±2.7 % 1 

Hemispherical Isotropy  
±9.6 % 

R 
3  

0 
±0 % 1 

Boundary E_ects  
±1.0 % 

R 
3  

1 
±0.6 % 1 

Linearity  
±4.7 % 

R 
3  

1 
±2.7 % 1 

System Detection Limits  
±1.0 % 

R 
3  

1 
±0.6 % 1 

Modulation Response  
±0 % 

R 
3  

1 
±0 % 1 

Readout Electronics  ±0.3 % N 1 1 ±0.3 % 1 

Response Time  
±0 % 

R 
3  

1 
±0 % 1 

Integration Time  
±0 % 

R 
3  

1 
±0 % 1 

RF Ambient Noise  
±1.0 % 

R 
3  

1 
±0.6 % 1 

RF Ambient Re 
ections  ±1.0 % 

R 
3  

1 
±0.6 % 1 

Probe Positioner  
±0.8 % 

R 
3  

1 
±0.5 % 1 

Probe Positioning  
±6.7 % 

R 
3  

1 
±3.9 % 1 

Max. SAR Eval.  
±2.0 % 

R 
3  

1 
±1.2 % 1 

Dipole Related        

Deviation of exp. dipole  
±5.5 % 

R 
3  

1 
±3.2 % 1 

Dipole Axis to Liquid Dist.  
±2.0 % 

R 
3  

1 
±1.2 % 1 

Input power & SAR drift  
±3.4 % 

R 
3  

1 
±2.0 % 1 

Phantom and Setup        

Phantom Uncertainty  
±4.0 % 

R 
3  

1 
±2.3 % 1 

SAR correction  
±1.9 % 

R 
3  

0.84 
±0.9 % 1 

Liquid Conductivity (meas.)  ±2.5 % N 1 0.71 ±1.8 % 1 
Liquid Permittivity (meas.)  ±2.5 % N 1 0.26 ±0.7 % 1 

Temp. unc. -Conductivity  
±1.7 % 

R 
3  

0.71 
±0.7 % 1 

Temp. unc. -Permittivity  
±0.3 % 

R 
3  

0.26 
±0.0 % ∞ 

Combined Std. Uncertainty      ±10.1 %  

Expanded STD Uncertainty     ±20.1 %  
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7. Conducted Test Results 

WLAN 2.4GHz Band Conducted Power: 
 

802.11b Average Power (dBm) 

Channel Frequency(MHz) Data Rate (bps) 

1M bps 2M bps 5.5M bps 11M bps 

CH 01 2,412 12.36 12.51 13.27 14.11 

CH 06 2,437 11.98 12.00 13.48 13.69 

CH 11 2,462 11.60 11.69 13.84 13.34 

 
802.11g Average Power (dBm) 

Channel Frequency(MHz) Data Rate (bps) 

6M bps 9M bps 12M bps 36M bps 48M bps 54M bps 

CH 01 2,412 10.10 10.06 10.44 11.52 11.00 11.73 

CH 06 2,437 10.49 10.52 10.61 11.15 11.21 11.37 

CH 11 2,462 10.76 10.32 10.94 10.00 11.62 11.12 

 
802.11n-HT20 Average Power (dBm) 

Channel Frequency 
(MHz) 

Data Rate (bps) 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

CH 01 2,412 10.50 10.27 10.01 10.67 11.44 11.54 10.91 11.70 

CH 06 2,437 10.32 10.56 10.61 11.03 11.09 11.10 11.35 11.35 

CH 11 2,462 10.11 10.74 10.35 11.40 10.75 10.04 11.60 10.97 

 
 
 
Remark: 
 
1. Per KDB 248227 D01 v01r02, choose the highest output power channel to test SAR and 
determine further SAR exclusion 
2. For each frequency band, testing at higher data rates and higher order modulations is not 
required when the maximum average output power for each of these configurations is less than 
1/4dB higher than those measured at the lowest data rate. 2.4GHz WLAN SAR was tested on 
802.11b 11Mbps. 
3. Per KDB 248227 D01 v01r02, 11g and 11n-HT20 output power is less than 1/4dB higher than 
11b mode, thus the SAR can be excluded. 
 
Bluetooth 2.4GHz Band BDR Conducted Power: 
 

Channel Frequency(MHz) DH1 
Average Power 

(dBm) 

DH3 
Average Power 

(dBm) 

DH5 
Average Power 

(dBm) 

CH 0 2,402 -5.00 -5.38 -5.00 

CH 39 2,441 -5.13 -5.13 -5.13 

CH 78 2,480 -5.37 -5.00 -5.39 
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Bluetooth 2.4GHz Band EDR Conducted Power: 
 

Channel Frequency(MHz) DH1 
Average Power 

(dBm) 

DH3 
Average Power 

(dBm) 

DH5 
Average Power 

(dBm) 

CH 0 2,402 -8.57 -8.95 -8.61 

CH 39 2,441 -8.70 -8.73 -8.74 

CH 78 2,480 -8.94 -8.60 -8.90 

 
Bluetooth 2.4GHz Band LE mode Conducted Power: 

Channel Frequency(MHz) Average Power 
(dBm) 

CH 0 2,402 0.05 

CH 39 2,441 0.35 

CH 78 2,480 0.45 

 
According to KDB 447498 D01 v05r01, the 1-g and 10-g SAR test exclusion thresholds for 100 
MHz to 6 GHz at test separation distances ≤ 50mm are determined by: 
[(max. power of channel, including tune-up tolerance, mW)/(min.test separation distance, 
mm)]*[√f(GHz)] ≤ 3.0 for 1-g SAR and ≤ 7.5 for 10-g extremity SAR 
 
The maximum output power of Bluetooth is 0.45dBm(0.68mW), and the minimum separation 
distance is 5mm, hence the exclusion thresholds is 0.32 < 3.0, therefore RF exposure 
evaluation is not required for Bluetooth. 
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8. Exposure Positions Consideration 

 

 
 
Distance of the Antenna to the EUT surface/edge 

  

Back Front 

Top 
Side 

Bottom 
Side 

Right 
Side 

Left 
Side Antennas 

  
WLAN 2.4GHz Band ≤ 25mm ≤ 25mm ≤25mm >25mm >25mm ≤25mm 

 
Positions for SAR tests; Hotspot mode 

  

Back Front 

Top 
Side 

Bottom 
Side 

Right 
Side 

Left 
Side Antennas 

  
WLAN 2.4GHz Band Yes Yes Yes NO NO Yes 

 
 
Remark: 
1 According to KDB 447498 D01v05, for handsets the test separation distance is typically 
according to the smallest test separation distance required for the group of body-worn 
accessories with similar operating and exposure characteristics. Which is 0mm for head SAR, 
0mm for body-worn SAR for the DUT. 
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2 For minimum test separation distance ≤50mm, Bluetooth standalone SAR test exclusion 
power threshold is determined by: [(max. power of channel, including tune-up tolerance, 
mW)/(min. test separation distance, mm)]  [√f(GHz)] ≤ 3.0 for 1-g SAR and ≤ 7.5 for 10-g 
extremity SAR, where 
• f(GHz) is the RF channel transmit frequency in GHz 
• Power and distance are rounded to the nearest mW and mm before calculation 
• The result is rounded to one decimal place for comparison 
• 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below 

Exposure Position 

Wireless Interface Bluetooth 

Tune-up Maximum power (dBm) 0.5 

Tune-up Maximum rated power (mW) 1.12 

Body 0 cm 

Antenna to user (mm) 5 

SAR exclusion threshold (mW) 10 

SAR testing required No 
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9. SAR Test Results 

Remark: 
1. Per KDB 447498 D01v05, the reported SAR is the measured SAR value adjusted for 

maximum tune-up tolerance. Scaling Factor = tune-up limit power (mW) / EUT RF power 
(mW), where tune-up limit is the maximum rated power among all production units. 
Reported SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor 

2 Per KDB 447498 D01v05, for each exposure position, if the mid channel or highest output 
channel reported SAR ≤0.8W/kg, other channels SAR testing are not necessary 

3 Per KDB 941225 D06v01r01, when the same wireless mode and device transmission 
configurations are required for testing body-worn accessories and hotspot mode, it is not 
necessary to test body-worn accessory SAR for the same device orientation if the test 
separation distance for hotspot mode is more conservative than that used for body-worn 

9.1 WiFi SAR results 

WIFI Body 
Distance 0mm 
 

Band Mode 
Test 
Position Ch. 

Freq. 
(MHz) 

Average 
Power 
(dBm) 

Tune-Up 
Limit 
(dBm) 

Scaling 
Factor 

Measured 
SAR  
(W/kg) 

Reported 
SAR  
(W/kg) 

WiFi 2.4G 11b Back 6 2437 13.69 14.5 1.205 0.982 1.183 

WiFi 2.4G 11b Back 1 2412 14.11 14.5 1.094 1.08 1.182 

WiFi 2.4G 11b Back 11 2462 13.34 14.5 1.306 1.00 1.306 

WiFi 2.4G 11b Front 6 2437 13.69 15 1.205 0.521 0.628 

WiFi 2.4G 11b Top 6 2437 13.69 15 1.205 0.349 0.421 

WiFi 2.4G 11b Left side 6 2437 13.69 15 1.205 0.163 0.196 

9.2 Repeated SAR results 

Remark: 
1 According to KDB 865664 D01v01, for each frequency band, repeated SAR measurement is 
required only when the measured SAR is ≥0.8W/kg. 
2 KDB 865664 D01v01, if the deviation among the repeated measurement is ≤20% and the 
measured SAR<1.45W/kg, only one repeated measurement is required. 
3 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. 
Measured SAR of all frequency band are lower than 0.8W/kg, repeated SAR is not required. 
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10. SYSTEM CHECKING SCANS 

SystemPerformanceCheck-D2450 Body: 
 
Date: 2014.5. 22. 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:818 

Communication System: CW; Communication System Band: Not Specified; Frequency: 2450 
MHz; Communication System PAR: 0 dB 
Medium parameters used: f = 2450 MHz; σ = 1.98 mho/m; εr = 51.4; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007) 

DASY5 Configuration: 

Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72,4.72); Calibrated: 2013.10.31.  

Sensor-Surface: 4mm (Mechanical Surface Detection)  

Electronics: DAE4 Sn876; Calibrated: 2013.10.31.  

Phantom: SAM 1; Type: QD000P40CC; Serial: TP:1504 

Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)  

 

Pin=250mW/Area Scan (81x81x1): Interpolated grid: dx=12mm, dy=12mm 
Maximum value of SAR (interpolated) = 18.3 W/kg 
Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 82.205 V/m; Power Drift = -0.01 dB 
Peak SAR (extrapolated) = 24.691 mW/g 
SAR(1 g) = 12.2 mW/g; SAR(10 g) = 5.72 mW/g 
Maximum value of SAR (measured) = 18.4 W/kg 
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0 dB = 18.4 W/kg 
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11. System Validation 

Per KDB 865664 D02v01, SAR system validation status should be documented to confirm 
measurement accuracy. SAR measurement systems are validated according to procedures in 
KDB 865664 D01v01. The validation status is documented according to the validation date(s), 
measurement frequencies, SAR probe and tissue dielectric parameters. When multiple SAR 
system is used, the validation status of each SAR system is needed to be documented 
separately according to the associated system components.  
A tabulated summary of the system validation status including the validation date(s), 
measurement frequencies, SAR probe and tissue dielectric parameters are shown as below. 

Date Probe S/N Tested Freq 
MHz 

Tissue CW Mod. Validation 

Sensitivity Linearity Isotropy Mod Duty Factor Peak to 
Average Power 
Ration 

2013-11-16 3203 2450 Body Pass Pass Pass OFDM Pass N/A 
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12. Measurement Scans 

Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Front Mid 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2437 MHz; σ = 2.011 mho/m; εr = 50.719; ρ 
= 1000 kg/m3 
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm/Faceup-Mid/Area Scan (121x161x1): Interpolated grid: dx=1.200 
mm, dy=1.200 mm 
Reference Value = 3.358 V/m; Power Drift = -0.39 dB 
Fast SAR: SAR(1 g) = 0.507 mW/g; SAR(10 g) = 0.230 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 0.622 W/kg 
 

802.11b-0mm/Faceup-Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 3.358 V/m; Power Drift = -0.39 dB 
Peak SAR (extrapolated) = 1.335 mW/g 
SAR(1 g) = 0.521 mW/g; SAR(10 g) = 0.213 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (measured) = 0.587 W/kg 
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 0 dB = 0.622 W/kg = -4.13 dB W/kg 
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Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Rear Low 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2412 MHz; Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2412 MHz; σ = 2.000 mho/m; εr = 51.200; ρ 
= 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm/Facedown-Low/Area Scan (121x161x1): Interpolated grid: 

dx=1.200 mm, dy=1.200 mm 
Reference Value = 7.564 V/m; Power Drift = -0.09 dB 
Fast SAR: SAR(1 g) = 0.886 mW/g; SAR(10 g) = 0.381 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 1.33 W/kg 
 

802.11b-0mm/Facedown-Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 7.564 V/m; Power Drift = -0.09 dB 
Peak SAR (extrapolated) = 3.345 mW/g 
SAR(1 g) = 1 mW/g; SAR(10 g) = 0.374 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
 
  
Maximum value of SAR (measured) = 1.28 W/kg 
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 0 dB = 1.33 W/kg = 2.46 dB W/kg 
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Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Rear Mid 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2437 MHz; σ = 2.011 mho/m; εr = 50.719; ρ 
= 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm/Facedown-Mid/Area Scan (121x161x1): Interpolated grid: 

dx=1.200 mm, dy=1.200 mm 
Reference Value = 3.281 V/m; Power Drift = 0.78 dB 
Fast SAR: SAR(1 g) = 0.850 mW/g; SAR(10 g) = 0.374 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 1.25 W/kg 
 

802.11b-0mm/Facedown-Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 3.281 V/m; Power Drift = 0.78 dB 
Peak SAR (extrapolated) = 3.027 mW/g 
SAR(1 g) = 0.982 mW/g; SAR(10 g) = 0.372 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
 
 Maximum value of SAR (measured) = 1.19 W/kg 
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 0 dB = 1.25 W/kg = 1.95 dB W/kg 
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Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Rear High 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2462 MHz; σ = 1.974 mho/m; εr = 51.300; ρ 
= 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm/Facedown-High/Area Scan (121x161x1): Interpolated grid: 

dx=1.200 mm, dy=1.200 mm 
Reference Value = 8.703 V/m; Power Drift = 0.42 dB 
Fast SAR: SAR(1 g) = 1.09 mW/g; SAR(10 g) = 0.443 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 1.54 W/kg 
 

802.11b-0mm/Facedown-High/Zoom Scan (7x7x7)/Cube 0: Measurement 
grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 8.703 V/m; Power Drift = 0.42 dB 
Peak SAR (extrapolated) = 3.517 mW/g 
SAR(1 g) = 1.08 mW/g; SAR(10 g) = 0.394 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (measured) = 1.26 W/kg 
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 0 dB = 1.54 W/kg = 3.75 dB W/kg 
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Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Top Mid 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2437 MHz; σ = 2.011 mho/m; εr = 50.719; ρ 
= 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm 2/top-Mid/Area Scan (121x161x1): Interpolated grid: dx=1.200 

mm, dy=1.200 mm 
Reference Value = 13.325 V/m; Power Drift = -0.07 dB 
Fast SAR: SAR(1 g) = 0.333 mW/g; SAR(10 g) = 0.144 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 0.436 W/kg 
 

802.11b-0mm /top-Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 13.325 V/m; Power Drift = -0.07 dB 
Peak SAR (extrapolated) = 0.792 mW/g 
SAR(1 g) = 0.349 mW/g; SAR(10 g) = 0.150 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
 
 Maximum value of SAR (measured) = 0.413 W/kg 
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 0 dB = 0.436 W/kg = -7.20 dB W/kg 
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Date: 2014.05.22. 

Test Laboratory: SMQ SAR Test 

NS-15AT07 WiFi 802.11b Body Left Side Mid 
DUT: default; Type: default;  
Communication System: 802.11b WiFi 2.4GHz (DSSS, 11Mbps); Communication 
System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:2.29034 
Medium parameters used (interpolated): f = 2437 MHz; σ = 2.011 mho/m; εr = 50.719; ρ 
= 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 

 Probe: ES3DV3 - SN3203; ConvF (4.72, 4.72, 4.72); Calibrated: 2013.10.31.;  

 Sensor-Surface: 4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn876; Calibrated: 2014.03.03.  

 Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:xxxx  

 Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)  

 

802.11b-0mm /Left-Mid/Area Scan (121x161x1): Interpolated grid: dx=1.200 

mm, dy=1.200 mm 
Reference Value = 9.470 V/m; Power Drift = 0.36 dB 
Fast SAR: SAR(1 g) = 0.156 mW/g; SAR(10 g) = 0.073 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (interpolated) = 0.187 W/kg 
 

802.11b-0mm 2/Left-Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 9.470 V/m; Power Drift = 0.36 dB 
Peak SAR (extrapolated) = 0.342 mW/g 
SAR(1 g) = 0.163 mW/g; SAR(10 g) = 0.075 mW/g 
 
Info: Interpolated medium parameters used for SAR evaluation. 
Maximum value of SAR (measured) = 0.189 W/kg 
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 0 dB = 0.187 W/kg = -14.57 dB W/kg 
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13. Photographs of the Test Set-Up 
Photograph 1: Set-up for Rear side 

 

Photograph 2: Set-up for Front side 
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Photograph 3: Set-up for Top side 

 

Photograph 4: Set-up for Left side 
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14. Relevant Pages from Probe Calibration Report 
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15. Relevant Pages from Dipole Validation Kit Report 
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D2450V2, serial No. 818 Extended Dipole Calibrations 
Referring to KDB 865664, 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. 
 
Justification of the extended calibration 
 2450 Body 

 Return-Loss 
(dB) 

Delta(%) Real 
Impedance(ohm) 

Delta 
(ohm) 

Imaginary 
Impedance(ohm) 

Delta 
(ohm) 

2013-10-18 -27.110  50.055  4.4121  

2013-10-17 -26.329 -2.88 51.434 1.38 5.9356 1.52 
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