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        TUV Rheinland Taiwan Ltd. 11F., No. 758, Sec. 4, Bade Rd., Taipei 105, Taiwan, R.O.C. 

Prüfbericht-Nr.:
Test Report No.:

50178149 001 Auftrags-Nr.: 
Order No.:

114080702

Kunden-Referenz-Nr.:
Client Reference No.: 

N/A Auftragsdatum:
Order date: 

07-Aug-2018 

Auftraggeber: 
Client: 

Trans Electric Co., Ltd. 
771, Sec. 2, Chungsan Road, Huatang, Changhua, Taiwan. 

Prüfgegenstand: 
Test item:

HD wireless Sender & Receiver 

Bezeichnung / Typ-Nr.:
Identification / Type No.:

WTR-5000 

Auftrags-Inhalt: 
Order content:

FCC IC 

Prüfgrundlage: 
Test specification:

CFR Title 47 Part 2 Subpart J Section 2.1093 
IEEE std 1528-2013 
RSS-102 

 KDB 447498 KDB 865664 KDB 248227 KDB 941225  

Wareneingangsdatum:
Date of receipt:

10-Apr-2017 

Prüfmuster-Nr.: 
Test sample No.: 

A000497838-006 

Prüfzeitraum: 
Testing period:

20-Apr-2017 - 20-Apr-2017 

Ort der Prüfung: 
Place of testing:

TÜV Rheinland Taiwan Ltd. 

Prüflaboratorium:
Testing laboratory: 

TÜV Rheinland Taiwan Ltd. 

Prüfergebnis*: 
Test result*:

Pass 

geprüft von / tested by: 

28-Aug-2018 Mars Y.J. Lin / Project Engineer

kontrolliert von / reviewed by: 

28-Aug-2018 Jack H.C. Chang / Project Manager 
Datum
Date

Name / Stellung
Name / Position

Unterschrift
Signature

Datum
Date

Name / Stellung
Name / Position

Unterschrift
Signature

Sonstiges / Other: 

Zustand des Prüfgegenstandes bei Anlieferung: 
Condition of the test item at delivery: 

Prüfmuster vollständig und unbeschädigt 
Test item complete and undamaged

* Legende:  1 = sehr gut 2 = gut 3 = befriedigend 4 = ausreichend 5 = mangelhaft 

P(ass) = entspricht o.g. Prüfgrundlage(n) F(ail) = entspricht nicht o.g. Prüfgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet 

Legend:  1 = very good 2 = good 3 = satisfactory 4 = sufficient 5 = poor 

P(ass) = passed a.m. test specification(s) F(ail) = failed a.m. test specification(s) N/A = not applicable N/T = not tested 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens. 

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be 
duplicated in extracts. This test report does not entitle to carry any test mark. 
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STATEMENT OF COMPLIANCE

TEST ITEM SPECIFICATION RESULT

Specific Absorption Rate - 
Wi-Fi 802.11 
a/ n(20M/40M) – 5GHz 
Band 

CFR Title 47 Part 2 Subpart J Section 2.1093 
IEEE 1528-2013 
RSS-102 
KDB 447498 D01 
KDB 447498 D02 
KDB 865664 D01 D02 
KDB 248227 D01 

PASS 

This device complies with Specific Absorption Rate (SAR) for general population/uncontrolled exposure 
limits (1.6W/kg) specified in CFR Title 47 Part 2 Subpart J Section 2.1093 and ANSI/IEEE C95.1-1992. 

This device has been tested in accordance with the measurement methods and procedure specified in 
IEEE 1528-2013 and Published RF exposure KDB procedures. 

Refer to the maximum results of Specific Absorption Rate (SAR) durning testing as below. 

FREQUENCY BAND
EXPOSURE 

POSITION
HIGHEST REPORTED SAR1G VALUE (W/KG) 

802.11 a/n - 5GHz Band Body 0.881 
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Revision History 

Rev. Date Revisions Revised By 

00 5-May-2017 Initial Issue Sam Kuo 

This test report contains a reference to the previous version test report that it replaces. 
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1. General Remarks 

1.1 Complementary Materials 

All attachments are integral parts of this test report. This applies especially to the following 
appendix: 

Appendix A: Photographs of the test set-up 
Appendix B: System check 
Appendix C: Test Plots of SAR Measurement 
Appendix D: Calibration Certificate 

2. Test Facilities 

TÜVRheinland Taiwan Co., Ltd. 
13F. No. 758, Sec. 4, Bade Rd., Taipei 105, Taiwan, R. O. C. 

TAF ISO17025 Certification effective periods: 2016-Jul-1st to 2019-Jun-30th

2.1 Test Environment 

Ambient Temperature: 20 - 24˚C 
Tissue Simulating Liquid: 22 ±2˚C 
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3. SAR Measurement System 

3.1 SAR Measurement System 

The DASY5 System for performing compliance tests consists of the following items: 

• A standard high precision 6-axis robot (Stäubli RX family) with controller and software. An arm 
extension for accommodating the data acquisition electronics (DAE). 

• A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue 
simulating liquid. The probe is equipped with an optical surface detector system. 

• A data acquisition electronic (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements,  mechanical surface detection, collision detection, etc. The unit is 
battery powered with standard or rechargeable batteries. The signal is optically transmitted to the 
EOC. 

• A unit to operate the optical surface detector which is connected to the EOC. 

• The Electro-Optical Coupler (EOC) performs the  conversion from the optical into a digital electric 
signal of the DAE. The EOC is connected to the DASY5 measurement server. 

• The DASY5 measurement server, which performs all real-time data evaluation for field 
measurements and surface detection, controls robot movements and handles safety operation. A 
computer operating Windows XP. 

• DASY5 software and SEMCAD data evaluation software. 

• Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc. 

• The generic twin phantom enabling the testing of left-hand and right-hand usage. 

• The device holder for handheld mobile phones. 

• Tissue simulating liquid mixed according to the given recipes. 

• System validation dipoles allowing to validate the proper functioning of the system. 
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3.2 System Components 

EX3DV4 Probe Specification 

Construction Symmetrical design with triangular core Built-in shielding against static charges 
PEEK enclosure material (resistant to organic solvents, e.g., DGBE) 

Calibration ISO/IEC 17025 calibration service available 

Frequency 10 MHz to > 6 GHz, Linearity: ± 0.2 dB, (30 MHz to 6 GHz) 

Directivity ± 0.3 dB in HSL (rotation around probe axis) ± 0.5 dB in tissue material (rotation 
normal to probe axis) 

Dynamic Range 10 μW/g to > 100mW/g Linearity: ± 0.2dB (noise: typically < 1 μW/g) 

Dimensions Overall length: 330 mm (Tip: 20mm)  
Tip diameter: 2.5mm (Body: 12mm) Typical distance              
From probe tip to dipole centers: 1mm 

Application High precision dosimetric measurements in any exposure scenario.   
Only probe which enables compliance testing for frequenies up to 6 GHz with 
precision of better 30% 
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Device Holder 

     Device holder for Head-Held Transmitters              Device holder for Laptops and Tablets

The DASY device holder is designed to cope with the die rent 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 amount of dielectric material has been reduced in the closest vicinity of the device, since measurements 
have suggested that the inference of the clamp on the test results could thus be lowered. 

Phantom Description 

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of 
30 MHz to 6 GHz. ELI is fully compatible with the IEC 62209-2 standard and all known tissue simulating 
liquids. ELI has been optimized regarding its performance and can be integrated into our standard phantom 
tables. A cover prevents evaporation of the liquid. Reference markings on the phantom allow installation of 
the complete setup, including all predefined phantom positions and measurement grids, by teaching three 
points. The phantom is compatible with all SPEAG dosimetric probes and dipoles. 

Shell Thickness: 2±0.2 mm 

Filling Volume: Approx. 30 liters 

Dimensions: 190×600×0 mm (H x L x W) 
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3.3 Scanning Procedure  

The DASY5 installation includes predefined files with recommended procedures for measurements 
and validation. They are read-only document files and destined as fully defined but unmeasured 
masks. All test positions (head or body-worn) are tested with the same configuration of test steps 
differing only in the grid definition for the different test positions. 

Step 1: Power Reference Measurement 

The “reference” and “drift” measurements are located at the beginning and end of the batch process. 
They measure the field drift at one single point in the liquid over the complete procedure. The 
indicated drift is mainly the variation of the DUT’s output power and should vary max. ± 5%. 

The “surface check” measurement tests the optical surface detection system of the DASY5 system 
by repeatedly detecting the surface with the optical and mechanical surface detector and comparing 
the results. The output gives the detecting heights of both systems, the difference between the two 
systems and the standard deviation of the detection repeatability. Air bubbles or refraction in the 
liquid due to separation of the sugar-water mixture gives poor repeatability (above ± 0.1mm). To 
prevent wrong results tests are only executed when the liquid is free of air bubbles. The difference 
between the optical surface detection and the actual surface depends on the probe and is specified 
with each probe.  

Step 2: Area Scan 

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before 
running a detailed measurement around the hot spot. Before starting the area scan a grid spacing is 
set according to FCC KDB Publication 865664. During scan the distance of the probe to the phantom 
remains unchanged. After finishing area scan, the field maxima within a range of 2 dB will be 
ascertained. 

Step 3: Zoom Scan 

After the maximum interpolated values were calculated between the points in the cube, the SAR was 
averaged over the spatial volume (1g or 10g) using a 3D-Spline interpolation algorithm. The 3D-
spline is composed of three one-dimensional splines with the “Not a knot” condition (in x, y, and z 
directions). The volume was then integrated with the trapezoidal algorithm. 

Spatial Peak Detection 

The procedure for spatial peak SAR evaluation has been implemented and can determine values of 
masses of 1g and 10g, as well as for user-specific masses. The DASY5 system allows evaluations 
that combine measured data and robot positions. 

During a maximum search, global and local maxima searches are automatically performed in 2-D 
after each Area Scan measurement with at least 6 measurement points. It is based on the evaluation 
of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the 
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions. 

Extrapolation routines are used to obtain SAR values between the lowest measurement points and 
the inner phantom surface. The extrapolation distance is determined by the surface detection 
distance and the probe sensor offset. Several measurements at different distances are necessary for 
the extrapolation. Extrapolation routines require at least 10 measurement points in 3-D space. 

They are used in the Zoom Scan to obtain SAR values between the lowest measurement points and 
the inner phantom surface. The routine uses the modified Quadratic Shepard’s method for 
extrapolation.   

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during 
the cube scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm steps. 

Step 4: Power drift measurement 

The Power Drift Measurement measures the field at the same location as the most recent power reference 
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives 
the field difference in dB from the reading conducted within the last Power Measurement. This allows a user 
to monitor the power drift of the device under test within a batch process. The measurement procedure is  
the same as Step1. 
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4. List of Test and Measurement Instruments 

Dielectric Property Measurements 

Equipment Manufacturer Model No. Serial No. Last Cal Date
Cal. Due 
Date 

Network Analyzer Keysight E5080A MY55200677 26-Mar-16 25-Mar-18
Dielectric Probe kit Agilent 85070E 8710-2036 N/A N/A 
Shorting block Agilent 85070E 60003 N/A N/A 
Digital Thermometer WISEWIND 1509 509Q24R 16-May-16 15-May-17
Pocket Digital Thermometer DGS A9SA-ST9215C 160520302 16-May-16 15-May-17

System check 

Equipment Manufacturer Model No. Serial No. Last Cal Date
Cal. Due 
Date 

Signal Generator Agilent N5171B MY53050377 8-Mar-17 7-Mar-18 
Power Sensor Agilent U2021XA MY53480013 8-Mar-17 7-Mar-18 
Amplifier EMCI EMC2830P 980325 N/A N/A 
Directional coupler Woken 0110A05601O-10 COM65JW1A3 N/A N/A 
E-Field Probe Speag EX3DV4 7400 9-May-16 8-May-17
Data Acquisiton Electronics Speag DAE4 855 26-May-16 25-May-17
System Validation Diploe Speag D5GHzV2 1235 10-May-16 9-May-17
System Validation Diploe Speag D2450V2 804 24-May-16 23-May-17

Other 

Equipment Manufacturer Model No. Serial No. Last Cal Date
Cal. Due 
Date 

Spectrum Analyzer R&S FSP30 837866/009 13-Jan-17 12-Jan-18
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5. Device Under Test 

5.1 Device Overview 

Band  & Mode 802.11a/n(20M)/n(40M) 5GHz 

 Operation Frequency 5180MHz~5220MHz, 5745MHz~5795MHz 

5.2 Number of Channel 

CH 
Frequency  

(MHz) 

802.11a Band I 36 5180  

802.11a Band I 40 5200 

802.11a Band I 44 5220 

802.11n (HT20) Band I 36 5180  

802.11n (HT20) Band I 40 5200 

802.11n (HT20) Band I 44 5220 

802.11n (HT40) Band I 38 5190  

802.11a Band IV 149 5745 

802.11a Band IV 157 5785 

802.11a Band IV 165 5825 

802.11n (HT20) Band IV 149 5745 

802.11n (HT20) Band IV 157 5785 

802.11n (HT20) Band IV 165 5825 

802.11n (HT40) Band IV 151 5755 

802.11n (HT40) Band IV 159 5795 
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5.3 Conducted Power 

This device operates using the following maximum and modulated average output power specifications. SAR 
values were scaled to the maximum allowed power to determine compliance according to KDB 447498 D01. 

Please refer to the 5.6 for detailed information. 

5.4 DUT Testing Position 

Since this HDMI dongle can be used in close proximity to the human. According to technical standards, this 
device was tested for SAR compliance in Body-worn specified in KDB 447498 D02. 
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5.5 Test Operation and Test Software 

For WLAN SAR testing, use chipset specific software to control the EUT, and makes it transmit in maximum 
power. 

Auxiliary Equipment: 
The EUT has been tested together with the following additional accessories: 

Description Manufacturer Model No. Serial No. 

Notebook(EMC-06) Lenovo TP00048A PB-0F8B2 
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5.6 Conducted Power Table 

WLAN802.11 a/n(20M/40M) conducted power table: 
                           Antenna
Band 

SISO MIMO 
TX0 TX1 TX0+TX1 

WLAN802.11 a  

WLAN802.11n(20M)   

WLAN802.11n(40M)   

TX0 

802.11a 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6 
36 5180 10 9.32 
40 5200 10 9.34 
44 5220 10 9.48

TX1 

802.11a 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6 
36 5180 10 9.29 
40 5200 10 9.24 
44 5220 10 9.38 

TX0 

802.11a 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6 
149 5745 10 9.80 
157 5785 10 9.44 
165 5825 10 9.53 

TX1 

802.11a 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6 
149 5745 10 9.74 
157 5785 10 9.71 
165 5825 10 9.65 
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TX0 

802.11n(20M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6.5 
36 5180 10 9.44 
40 5200 10 9.51 
44 5220 10 9.62 

TX1 

802.11n(20M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6.5 
36 5180 10 9.33 
40 5200 10 9.21 
44 5220 10 9.45 

TX0 

802.11n(20M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6.5 
149 5745 10 9.41 
157 5785 10 9.31 
165 5825 10 9.35 

TX1 

802.11n(20M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

6.5 
149 5745 10 9.36 
157 5785 10 9.34 
165 5825 10 9.28 
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TX0 

802.11n(40M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

13.5 
38 5190 10 9.48 

TX1 

802.11n(40M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

13.5 
38 5190 10 9.33 

TX0 

802.11n(40M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

13.5 
151 5755 10 9.58 
159 5795 10 9.44 

TX1 

802.11n(40M) 
Max. Output Power 

(dBm) 

Average Output Power 
(dBm) 

CH Frequency (MHz) 
Data Rate (Mbps) 

13.5 
151 5755 10 9.37 
159 5795 10 9.15 
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5.7 Summary of SAR test results 

802.11a 5G Band1 Ant TX0  

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11a Up side 5 44 5220 6Mbps 9.48 10 12.72 100 0.139 0.157 

WLAN 5G 802.11a Down side 5 44 5220 6Mbps 9.48 10 12.72 100 0.032 0.036 

WLAN 5G 802.11a Front side 5 44 5220 6Mbps 9.48 10 12.72 100 0.078 0.088 

WLAN 5G 802.11a Back side 5 44 5220 6Mbps 9.48 10 12.72 100 0.032 0.036 

802.11a 5G Band4 Ant TX0 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11a Up side 5 149 5745 6Mbps 9.8 10 4.71 100 0.185 0.194 

WLAN 5G 802.11a Down side 5 149 5745 6Mbps 9.8 10 4.71 100 0.276 0.289 

WLAN 5G 802.11a Front side 5 149 5745 6Mbps 9.8 10 4.71 100 0.038 0.040 

WLAN 5G 802.11a Back side 5 149 5745 6Mbps 9.8 10 4.71 100 0.083 0.087 

802.11a 5G Band1 Ant TX1 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11a Up side 5 44 5220 6Mbps 9.38 10 15.35 100 0.048 0.055 

WLAN 5G 802.11a Down side 5 44 5220 6Mbps 9.38 10 15.35 100 0.116 0.134 

WLAN 5G 802.11a Front side 5 44 5220 6Mbps 9.38 10 15.35 100 0.038 0.044 

WLAN 5G 802.11a Back side 5 44 5220 6Mbps 9.38 10 15.35 100 0.092 0.106 

802.11a 5G Band4 Ant TX1 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11a Up side 5 149 5745 6Mbps 9.74 10 15.35 100 0.206 0.219 

WLAN 5G 802.11a Down side 5 149 5745 6Mbps 9.74 10 15.35 100 0.373 0.396 

WLAN 5G 802.11a Front side 5 149 5745 6Mbps 9.74 10 15.35 100 0.011 0.012 

WLAN 5G 802.11a Back side 5 149 5745 6Mbps 9.74 10 15.35 100 0.706 0.750 

WLAN 5G 802.11a Back side 5 157 5785 6Mbps 9.71 10 15.35 100 0.653 0.698 

WLAN 5G 802.11a Back side 5 165 5825 6Mbps 9.65 10 15.35 100 0.793 0.860 

802.11n Mode 5G Band1 Ant TX0 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11n20 Back side 5 44 5220 20Mbps 9.62 10 9.14 100 0.023 0.025 

WLAN 5G 802.11n40 Back side 5 38 5190 40Mbps 9.48 10 12.72 100 0.042 0.047 
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802.11n Mode 5G Band1 Ant TX1 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11n20 Back side 5 44 5220 20Mbps 9.45 10 13.5 100 0.114 0.129 

WLAN 5G 802.11n40 Back side 5 38 5190 40Mbps 9.33 10 16.68 100 0.166 0.194 

802.11n Mode 5G Band4 Ant TX0 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11n20 Back side 5 149 5745 20Mbps 9.41 10 14.55 100 0.053 0.061 

WLAN 5G 802.11n40 Back side 5 151 5755 40Mbps 9.58 10 10.15 100 0.073 0.080 

802.11n Mode 5G Band4 Ant TX1 

Band Mode 
Test 

Position 
Gap
(mm)

Ch.
Freq.
(MHz)

Data 
Rate 

Average
Power
(dBm) 

Tune-Up
Limit
(dBm) 

Tune-up
Scaling
Factor 

(%) 

Duty 
Cycle

% 

Measured 
1g SAR
(W/kg) 

Reported
1g SAR
(W/kg) 

Note 

WLAN 5G 802.11n20 Back side 5 149 5745 20Mbps 9.36 10 15.88 100 0.765 0.886 

WLAN 5G 802.11n40 Back side 5 151 5755 40Mbps 9.37 10 15.61 100 0.785 0.908 

Notes: 

1. Liquid tissue depth is at least 10cm for 5GHz SAR measurements. 
2. SAR results must be scaled to the maximum allowed power according to KDB 447498 D02. 
3. SAR measurement procedure for the Dongle is described in KDB 447498D02. 
4. According to KDB 865664 D01, SAR measurement variability must be assessed for each frequency band 
when the original highest measured SAR is ≥ 0.8 W/kg, repeated that measurement once. 

5.8 Simultaneous Transmission Conditions 

                  Report SAR1g 

Mode TX0 TX1 
Max. 

∑SAR1g

802.11n(20M) 5.2G 0.025 0.129 0.154 

802.11n(20M) 5.8G 0.061 0.886 0.947 

802.11n(40M) 5.2G 0.047 0.194 0.241 

802.11n(40M) 5.8G 0.08 0.908 0.988 

Max. ∑SAR1g = 0.988W/kg < 1.6W/kg, so the simultaneous transmission SAR are not 
required for TX0 and TX1. 
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6. System Verification 

6.1 Dielectric Property Measurements 

The temperature of the tissue-equivalent medium used during measurement must also be within 18˚C to 
25˚C and within ±2˚C of the temperature when the tissue parameters are characterized. 
The dielectric parameters must be measured before the tissue-equivalent medium is used in a series of SAR 
measurements. The parameters should be re-measured after each 3 – 4 days of use; or earlier if the 
dielectric parameters can become out of tolerance; for example, when the parameters are marginal at the 
beginning of the measurement series. 
Tissue dielectric parameters were measured at the low, middle and high frequency of each operating 
frequency range of the test device. 
The depth of the tissue simulant in the flat section of the phantom was ≥ 15 cm (Frequency ≤3GHz) or ≥ 10 
cm (Frequency > 3GHz) during all tests. 

Measured Tissue Properties 

Date Freq. (MHz) Liquid Parameters Measured Target Delta (%) Limit ±(%) 

20-Apr-
2017

Body 5190 
Relative Permittivity (εr) 49.67 49.03 -1.31 5 

Conductivity (σ (S/m)) 5.43 5.29 -2.69 5 

20-Apr-
2017

Body 5200 
Relative Permittivity (εr) 49.65 49.01 -1.3 5 

Conductivity (σ (S/m)) 5.45 5.3 -2.86 5 

20-Apr-
2017

Body 5220 
Relative Permittivity (εr) 49.59 48.99 -1.23 5 

Conductivity (σ (S/m)) 5.48 5.32 -3.01 5 

20-Apr-
2017

Body 5745 
Relative Permittivity (εr) 48.01 48.27 0.54 5 

Conductivity (σ (S/m)) 6.2 5.94 -4.52 5 

20-Apr-
2017

Body 5755 
Relative Permittivity (εr) 47.99 48.26 0.57 5 
Conductivity (σ (S/m)) 6.22 5.95 -4.6 5 

20-Apr-
2017

Body 5785 
Relative Permittivity (εr) 47.89 48.22 0.68 5 
Conductivity (σ (S/m)) 6.27 5.98 -4.87 5 

20-Apr-
2017

Body 5800 
Relative Permittivity (εr) 47.14 48.2 2.2 5 
Conductivity (σ (S/m)) 6.29 6 -4.83 5 

20-Apr-
2017

Body 5825 
Relative Permittivity (εr) 47.07 48.17 2.27 5 
Conductivity (σ (S/m)) 6.32 6.03 -4.82 5 
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6.2 Test System Check 

The SAR system must be validated against its performance specifications before it is depolyed. 

A system check measurement was made following the determination of the dielectric parameters of the 
tissue simulating liquid, using the dipole validation kit. A power level of 250 mW for 2.4GHz band or 
100mW for 5GHz band as supplied to the dipole antenna, which was placed under the flat section of the 
twin SAM phantom. The system check results (dielectric parameters and SAR values) are given in the 
following table. 

System check results have to be equal or near the values determined during dipole calibration with the 
relevant liquids and test system (±10%)

System Performance Check Results 

Date 
Frequency 

(MHz) 
Tissue 
type 

Input 
Power 
(mW) 

Dipole 
S/N 

Probe 
S/N 

DAE 
S/N 

Measured 
1g SAR 
(W/kg) 

Target 
1g SAR 
(W/kg) 

Delta (%) 

20-Apr-2017 5200 Body 100 1235 7400 855 6.81 7.21 -5.5 

20-Apr-2017 5800 Body 100 1235 7400 855 7.81 7.4 5.5 
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7. Measurement Uncertainty 
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Appendix B: System Check 

Date: 20-Apr-2017

Dipole 5200MHz_SN:1235

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: CW;Frequency: 5200 MHz;  

Medium parameters used: f = 5200 MHz; σ = 5.451 mho/m; εr = 49.653; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/CW/Area Scan (81x81x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 14.310 mW/g 

Configuration/CW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 56.231 V/m; Power Drift = -0.17 dB 
Peak SAR (extrapolated) = 30.160 W/kg 
SAR(1 g) = 6.81 mW/g; SAR(10 g) = 1.9 mW/g
Maximum value of SAR (measured) = 14.588 mW/g 
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Date: 20-Apr-2017

Dipole 5800MHz_SN:1235

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: CW;Frequency: 5800 MHz;  

Medium parameters used: f = 5800 MHz; σ = 6.294 mho/m; εr = 47.138; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/CW/Area Scan (81x81x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 16.402 mW/g 

Configuration/CW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 56.522 V/m; Power Drift = -0.02 dB 
Peak SAR (extrapolated) = 35.638 W/kg 
SAR(1 g) = 7.81 mW/g; SAR(10 g) = 2.17 mW/g
Maximum value of SAR (measured) = 16.778 mW/g 
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Appendix C: Test Plots of SAR Measurement 

Date: 20-Apr-2017

WLAN802.11a_Body-worn_Up side_CH44_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.530 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 3.341 V/m; Power Drift = -0.09 dB 
Peak SAR (extrapolated) = 0.597 W/kg 
SAR(1 g) = 0.139 mW/g; SAR(10 g) = 0.047 mW/g
Maximum value of SAR (measured) = 0.324 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Up side_CH44_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.180 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 0.189 V/m; Power Drift = -0.19 dB 
Peak SAR (extrapolated) = 0.252 W/kg 
SAR(1 g) = 0.048 mW/g; SAR(10 g) = 0.013 mW/g
Maximum value of SAR (measured) = 0.110 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Down side_CH44_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.082 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 1.702 V/m; Power Drift = -0.08 dB 
Peak SAR (extrapolated) = 0.252 W/kg 
SAR(1 g) = 0.032 mW/g; SAR(10 g) = 0.00961 mW/g
Maximum value of SAR (measured) = 0.075 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Down side_CH44_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.232 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 2.100 V/m; Power Drift = -0.12 dB 
Peak SAR (extrapolated) = 1.258 W/kg 
SAR(1 g) = 0.116 mW/g; SAR(10 g) = 0.028 mW/g
Maximum value of SAR (measured) = 0.273 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Front side_CH44_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.198 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 4.164 V/m; Power Drift = -0.18 dB 
Peak SAR (extrapolated) = 0.311 W/kg 
SAR(1 g) = 0.078 mW/g; SAR(10 g) = 0.033 mW/g
Maximum value of SAR (measured) = 0.012 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Front side_CH44_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.118 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 1.179 V/m; Power Drift = -0.16 dB 
Peak SAR (extrapolated) = 0.242 W/kg 
SAR(1 g) = 0.038 mW/g; SAR(10 g) = 0.011 mW/g
Maximum value of SAR (measured) = 0.08 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH44_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.082 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 1.702 V/m; Power Drift = -0.09 dB 
Peak SAR (extrapolated) = 0.331 W/kg 
SAR(1 g) = 0.032 mW/g; SAR(10 g) = 0.00961 mW/g
Maximum value of SAR (measured) = 0.075 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH44_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN a/Area Scan (101x161x1): Measurement grid: dx=10mm, 
dy=10mm 
Maximum value of SAR (interpolated) = 0.231 mW/g 

Configuration/WLAN a/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=2mm 
Reference Value = 0.189 V/m; Power Drift = -0.02 dB 
Peak SAR (extrapolated) = 0.448 W/kg 
SAR(1 g) = 0.092 mW/g; SAR(10 g) = 0.024 mW/g
Maximum value of SAR (measured) = 0.218 mW/g 
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Date: 20-Apr-2017

WLAN802.11n(20M)_Body-worn_Back side_CH44_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.049 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.371 V/m; Power Drift = -0.08 dB 
Peak SAR (extrapolated) = 0.248 W/kg 
SAR(1 g) = 0.023 mW/g; SAR(10 g) = 0.00691 mW/g
Maximum value of SAR (measured) = 0.038 mW/g 
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Date: 20-Apr-2017

WLAN802.11n(20M)_Body-worn_Back side_CH44_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5220 MHz;  

Medium parameters used: f = 5220 MHz; σ = 5.483 mho/m; εr = 49.591; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.251 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 2.363V/m; Power Drift = -0.17 dB 
Peak SAR (extrapolated) = 0.526 W/kg 
SAR(1 g) = 0.114 mW/g; SAR(10 g) = 0.030 mW/g
Maximum value of SAR (measured) = 0.271 mW/g 
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Date: 20-Apr-2017

WLAN802.11n(40M)_Body-worn_Back side_CH39_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5190 MHz;  

Medium parameters used: f = 5190 MHz; σ = 5.428 mho/m; εr = 49.667; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.119 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.220V/m; Power Drift = -0.07 dB 
Peak SAR (extrapolated) = 0.434 W/kg 
SAR(1 g) = 0.042 mW/g; SAR(10 g) = 0.014 mW/g
Maximum value of SAR (measured) = 0.085 mW/g 
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Date: 20-Apr-2017

WLAN802.11n(40M)_Body-worn_Back side_CH39_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5190 MHz;  

Medium parameters used: f = 5190 MHz; σ = 5.428 mho/m; εr = 49.667; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.341 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 2.887V/m; Power Drift = -0.17 dB 
Peak SAR (extrapolated) = 1.278 W/kg 
SAR(1 g) = 0.166 mW/g; SAR(10 g) = 0.041 mW/g
Maximum value of SAR (measured) = 0.389 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Up side_CH149_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.482 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.945V/m; Power Drift = -0.15 dB 
Peak SAR (extrapolated) = 0.804 W/kg 
SAR(1 g) = 0.185 mW/g; SAR(10 g) = 0.060 mW/g
Maximum value of SAR (measured) = 0.398 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Up side_CH149_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.523 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 3.233V/m; Power Drift = -0.07 dB 
Peak SAR (extrapolated) = 0.871 W/kg 
SAR(1 g) = 0.206 mW/g; SAR(10 g) = 0.065 mW/g
Maximum value of SAR (measured) = 0.429 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Down side_CH149_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.988 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.731V/m; Power Drift = -0.18 dB 
Peak SAR (extrapolated) = 2.816 W/kg 
SAR(1 g) = 0.376 mW/g; SAR(10 g) = 0.113 mW/g
Maximum value of SAR (measured) = 1.023 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Down side_CH149_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.178 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 6.536V/m; Power Drift = 0.12 dB 
Peak SAR (extrapolated) = 2.524 W/kg 
SAR(1 g) = 0.373 mW/g; SAR(10 g) = 0.111 mW/g
Maximum value of SAR (measured) = 1.282 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Front side_CH149_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.159 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 4.151V/m; Power Drift = 0.07 dB 
Peak SAR (extrapolated) = 0.291 W/kg 
SAR(1 g) = 0.038 mW/g; SAR(10 g) = 0.00589 mW/g
Maximum value of SAR (measured) = 0.140 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Front side_CH149_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.159 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.162V/m; Power Drift = -0.11 dB 
Peak SAR (extrapolated) = 0.325 W/kg 
SAR(1 g) = 0.011 mW/g; SAR(10 g) = 0.008 mW/g
Maximum value of SAR (measured) = 0.012 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH149_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.146 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.579V/m; Power Drift = 0.14 dB 
Peak SAR (extrapolated) = 0.884 W/kg 
SAR(1 g) = 0.083 mW/g; SAR(10 g) = 0.032 mW/g
Maximum value of SAR (measured) = 0.152 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH149_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.580 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 7.371V/m; Power Drift = 0.14 dB 
Peak SAR (extrapolated) = 5.262 W/kg 
SAR(1 g) = 0.706 mW/g; SAR(10 g) = 0.221 mW/g
Maximum value of SAR (measured) = 2.034 mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH157_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5785 MHz;  

Medium parameters used: f = 5785 MHz; σ = 6.274 mho/m; εr = 47.894; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.562 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 7.256V/m; Power Drift = 0.11 dB 
Peak SAR (extrapolated) = 3.866 W/kg 
SAR(1 g) = 0.653 mW/g; SAR(10 g) = 0.208 mW/g
Maximum value of SAR (measured) = 1.933mW/g 
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Date: 20-Apr-2017

WLAN802.11a_Body-worn_Back side_CH165_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5825 MHz;  

Medium parameters used: f = 5825 MHz; σ = 6.231 mho/m; εr = 47.074; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.948 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 8.408V/m; Power Drift = 0.18 dB 
Peak SAR (extrapolated) = 5.210 W/kg 
SAR(1 g) = 0.793 mW/g; SAR(10 g) = 0.228 mW/g
Maximum value of SAR (measured) = 2.424mW/g 
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Date: 20-Apr-2017

WLAN802.11n(20M)_Body-worn_Back side_CH149_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.132 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.427V/m; Power Drift = 0.15 dB 
Peak SAR (extrapolated) = 0.524 W/kg 
SAR(1 g) = 0.053 mW/g; SAR(10 g) = 0.021 mW/g
Maximum value of SAR (measured) = 0.103mW/g 
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Date: 20-Apr-2017

WLAN802.11n(20M)_Body-worn_Back side_CH149_TX1_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5745 MHz;  

Medium parameters used: f = 5745 MHz; σ = 6.204 mho/m; εr = 48.014; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(3.88, 3.88, 3.88);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.638 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 6.970V/m; Power Drift = 0.08 dB 
Peak SAR (extrapolated) = 5.269 W/kg 
SAR(1 g) = 0.765 mW/g; SAR(10 g) = 0.206 mW/g
Maximum value of SAR (measured) = 1.933mW/g 
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Date: 20-Apr-2017

WLAN802.11n(40M)_Body-worn_Back side_CH151_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5755 MHz;  

Medium parameters used: f = 5755 MHz; σ = 6.221 mho/m; εr = 47.986; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.155 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 1.117V/m; Power Drift = -0.09 dB 
Peak SAR (extrapolated) = 0.648 W/kg 
SAR(1 g) = 0.073 mW/g; SAR(10 g) = 0.029 mW/g
Maximum value of SAR (measured) = 0.155mW/g 
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Date: 20-Apr-2017

WLAN802.11n(40M)_Body-worn_Back side_CH151_TX0_5mm

 TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan  

Communication System: WLAN 5G;Frequency: 5755 MHz;  

Medium parameters used: f = 5755 MHz; σ = 6.221 mho/m; εr = 47.986; ρ = 1000 kg/m3

Phantom section: Flat Section  

DASY Configuration

• Probe: EX3DV4 - SN7400;ConvF(4.59, 4.59, 4.59);Calibrated: 5/9/2016  
• Sensor-Surface: 2mm (Mechanical Surface Detection)  
• Electronics: DAE4 Sn855;Calibrated: 5/26/2016  
• Measurement SW: DASY52, Version 52.6 (2) 

Configuration/WLAN n(20M)/Area Scan (101x161x1): Measurement grid: 
dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 1.681 mW/g 

Configuration/WLAN n(20M)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=4mm, dy=4mm, dz=2mm 
Reference Value = 7.458V/m; Power Drift = 0.12 dB 
Peak SAR (extrapolated) = 5.124 W/kg 
SAR(1 g) = 0.785 mW/g; SAR(10 g) = 0.215 mW/g
Maximum value of SAR (measured) = 1.933mW/g 
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Appendix D: Calibration Certificate 
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