


 
 

  

FCC SAR Test Report Report No. : FA581826-02

 

SPORTON INTERNATIONAL INC. Page No. : 2 of 32 

TEL : 886-3-327-3456 Report Version : Rev. 01 

FAX : 886-3-327-0973    

 

Table of Contents  
STATEMENT OF COMPLIANCE ...................................................................................................................... 5 �

1.1� Guidance Standard ................................................................................................................................ 5�

1.2� Testing Location Information .................................................................................................................. 5�

1.3� Device Category and SAR Limits ........................................................................................................... 6�

2� EQUIPMENT UNDER TEST (EUT) ....................................................................................................... 7�

2.1� General Information ................................................................................................................................ 7�

3� RF EXPOSURE LIMITS ......................................................................................................................... 8 �

3.1� Uncontrolled Environment ...................................................................................................................... 8�

3.2� Controlled Environment .......................................................................................................................... 8�

4� SPECIFIC ABSORPTION RATE (SAR) ................................................................................................ 9 �

4.1� Introduction ............................................................................................................................................. 9�

4.2� SAR Definition ........................................................................................................................................ 9�

5� SYSTEM DESCRIPTION AND SETUP ............................................................................................... 10 �

5.1� E-Field Probe........................................................................................................................................ 11�

5.2� E-Field Probe Specification .................................................................................................................. 11�

5.3� E-Field Probe Calibration ..................................................................................................................... 12�

5.4� Data Acquisition Electronics (DAE) ...................................................................................................... 12�

5.5� Robot .................................................................................................................................................... 13�

5.6� Measurement Server ............................................................................................................................ 14�

5.7� Phantom ............................................................................................................................................... 14�

6� MEASUREMENT PROCEDURES ....................................................................................................... 15 �

6.1� Spatial Peak SAR Evaluation ............................................................................................................... 15�

6.2� Power Reference Measurement ........................................................................................................... 16�

6.3� Area Scan ............................................................................................................................................. 16�

6.4� Zoom Scan ........................................................................................................................................... 17�

6.5� Volume Scan Procedures ..................................................................................................................... 17�

6.6� Power Drift Monitoring .......................................................................................................................... 17�

7� TEST EQUIPMENT LIST ..................................................................................................................... 18 �

8� SYSTEM VERIFICATION .................................................................................................................... 19 �

8.1� Tissue Simulating Liquids ..................................................................................................................... 19�

8.2� Tissue Verification ................................................................................................................................ 20�

8.3� System Performance Check Results ................................................................................................... 21�

9� MAXIMUM TUNE-UP LIMIT & CONDUCTED RF OUTPUT POWER (UNIT: DBM) .......................... 22 �

10� SAR EXCLUSION CALCULATIONS .................................................................................................. 24 �

10.1� Standalone SAR Test Exclusion Considerations ................................................................................. 24�



 
 

  

FCC SAR Test Report Report No. : FA581826-02

 

SPORTON INTERNATIONAL INC. Page No. : 3 of 32 

TEL : 886-3-327-3456 Report Version : Rev. 01 

FAX : 886-3-327-0973    

 

10.2� SAR Test Exclusion Calculations for WLAN ........................................................................................ 24�

10.3� Required Test Configurations ............................................................................................................... 24�

11� ANTENNA LOCATION ........................................................................................................................ 25 �

12� SAR TEST RESULTS .......................................................................................................................... 26 �

12.1� Body SAR ............................................................................................................................................. 27�

13� UNCERTAINTY ASSESSMENT .......................................................................................................... 28 �

14� REFERENCES ..................................................................................................................................... 32�

APPENDIX A. PLOTS OF SYSTEM PERFORMANCE CHECK 

APPENDIX B. PLOTS OF SAR MEASUREMENT 

APPENDIX C. DASY CALIBRATION CERTIFICATE 

APPENDIX D. TEST SETUP PHOTOS  



 
 

  

FCC SAR Test Report Report No. : FA581826-02

 

SPORTON INTERNATIONAL INC. Page No. : 4 of 32 

TEL : 886-3-327-3456 Report Version : Rev. 01 

FAX : 886-3-327-0973    

 

Revision History 
 

Report No. Version Description Issued Date 

FA581826-02 Rev. 01 Initial issue of report Jan. 12, 2016 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 
 

  

FCC SAR Test Report Report No. : FA581826-02

 

SPORTON INTERNATIONAL INC. Page No. : 5 of 32 

TEL : 886-3-327-3456 Report Version : Rev. 01 

FAX : 886-3-327-0973    

 

Statement of Compliance 
The maximum results of Specific Absorption Rate (SAR) found during testing as follows.  

 

Exposure Position 
Frequency 

Band 
Reported 1g SAR 

(W/kg) 
Equipment Class 

Body 

WLAN5.2GHz Band 0.28 
Nll 

WLAN5.8GHz Band 0.31 

WLAN2.4GHz Band 0.44 DTS 

 

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled 
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had 
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013. 

 

1.1 Guidance Standard 

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in 
accordance with the following standards: 

ʂş FCC 47 CFR Part 2 (2.1093) 

ʂş ANSI/IEEE C95.1-1992 

ʂş IEEE 1528-2013 

ʂş FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 

ʂş FCC KDB 865664 D02 SAR Reporting v01r02 

ʂş FCC KDB 447498 D01 General RF Exposure Guidance v06 

ʂş FCC KDB 248227 D01 For IEEE802.11(Wi-Fi)Transmitters v02r02 

1.2 Testing Location Information 

Testing Location 

HWA YA ADD : 
No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District,  
Tao Yuan City, Taiwan, R.O.C. 

 
TEL : 886-3-327-3456 FAX : 886-3-327-0973 
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1.3 Device Category and SAR Limits 

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 1.6W/kg as averaged over any 1 gram of tissue. 

 

1.3.1 Test Conditions 

Ambient Temperature 20 to 24 ʕ 

Humidity < 60% 

 

1.3.2 Test Configuration 

During WLAN SAR testing EUT is configured with the WLAN continuous TX tool, and the transmission duty 
factor was monitored on the spectrum analyzer with zero-span setting Duty factor observed as below: 

� 802.11b, 1Mbps : 100% 
� 802.11g, 6Mbps : 100% 
� 802.11n, MCS0 : 100% 
� 802.11a, 6Mbps : 100% 
� 802.11an, MCS0 : 100% 

For WLAN SAR testing, WLAN engineering testing software installed on the Support Notebook can provide 

continuous transmitting RF signal. 
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2 Equipment Under Test (EUT) 

2.1 General Information 

Product Feature & Specification  

Equipment Name Barcode Printer 

Brand Name TSC  

Model No. 

Alpha-4xxxxxxxx,PR4xxxxxxxx,GR4xxxxxxxx, 
44xxxxxxxxx,TSC-4xxxxxxxx,CN-4xxxxxxxx, 
BP-4xxxxxxxx 
(x=0-9, A-Z, a-z,“-”, “.”, “/”, “ \”, “_”or blank) 

Model Difference şAll models mentioned above are totally identical for marketing purpose. 

EUT Test Model No. Alpha-4Lş

Antenna Type PIFAş Model No. ş NE3-15105ş
Peak Gain(dBi) 2.4G : -1.26 , 5G : 3.17 

FCC ID VTV-RFWRN 

Frequency Range 
WLAN 2.4GHz Band : 2412 MHz ~ 2462 MHz 
WLAN 5.2GHz Band : 5150 MHz ~ 5250 MHz 
WLAN 5.8GHz Band : 5725 MHz ~ 5850 MHz 

EUT Stage Identical Prototype 
 
 

Accessorie
s or 2nd 
Source or 
Key Part 

Specification of Accessory  

AC Adapter 1  

Brand Name L.T.E Model Name LTE12W-S2 

Power Rating I/P: 100 - 240 Vac, 1 A,O/P: 12 Vdc, 1 A 

Power Cord 1.9 meter, Shielded cable, with ferrite core 

AC Adapter 2  
Brand Name CWT Model Name 2AAJ012F US 

Power Rating I/P: 100 - 240 Vac, 0.35 A,O/P: 12 Vdc, 1 A 

Power Cord 1.5 meter, non-shielded cable,  w/o ferrite core 

Battery 1 
 

Brand Name TSC Model Name A3R-52048001 

Power Rating 7.2Vdc 5800mAh Type Li-ion 

Brand Name TSC 

USB Cable 1  
Brand Name TSC Model Name TSC  

Signal Line 1.1 meter, Shielded cable, with ferrite core 
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3 RF Exposure Limits 

3.1 Uncontrolled Environment 
Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no knowledge or 
control of their exposure. The general population/uncontrolled exposure limits are applicable to situations in which the 
general public may be exposed or in which persons who are exposed as a consequence of their employment may not be 
made fully aware of the potential for exposure or cannot exercise control over their exposure. Members of the general 
public would come under this category when exposure is not employment-related; for example, in the case of a wireless 
transmitter that exposes persons in its vicinity. 

 

3.2 Controlled Environment 
Controlled Environments are defined as locations where there is exposure that may be incurred by persons who are 
aware of the potential for exposure, (i.e. as a result of employment or occupation). In general, occupational/controlled 
exposure limits are applicable to situations in which persons are exposed as a consequence of their employment, who 
have been made fully aware of the potential for exposure and can exercise control over their exposure. The exposure 
category is also applicable when the exposure is of a transient nature due to incidental passage through a location where 
the exposure levels may be higher than the general population/uncontrolled limits, but the exposed person is fully aware 
of the potential for exposure and can exercise control over his or her exposure by leaving the area or by some other 
appropriate means. 

 
 

Limits for Occupational/Controlled Exposure (W/kg) 
 

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles  

0.4 8.0 20.0 

 
 

 
Limits for General Population/Uncontrolled Exposure (W/kg) 

 

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles  

0.08 1.6 4.0 

 

Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue defined as a 
tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any 10 grams of tissue 
defined as a tissue volume in the shape of a cube. 
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4 Specific Absorption Rate (SAR) 

4.1 Introduction 
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 two tiers of groups, occupational/controlled and general 
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In 
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled. 

 

4.2 SAR Definition 
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 (�). The equation description is as below: 

 

SAR is expressed in units of Watts per kilogram (W/kg)  

 

Where: � is the conductivity of the tissue, � is the mass density of the tissue and E is the RMS electrical field strength. 
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5 System Description and Setup 
The DASY system used for performing compliance tests consists of the following items: 

 
 
� A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for 

accommodating the data acquisition electronics (DAE).  
� An isotropic Field probe optimized and calibrated for the targeted measurement.  
� A data acquisition electronics (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.  

� The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the 
digital communication to the DAE. To use optical surface detection, a special version of the EOC is 
required. The EOC signal is transmitted to the measurement server.  

� The function of the measurement server is to perform the time critical tasks such as signal filtering, 
control of the robot operation and fast movement interrupts.  

� The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe 
positioning.  

� A computer running WinXP or Win7 and the DASY5 software.  
� Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, 

etc.  
� The phantom, the device holder and other accessories according to the targeted measurement.  
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5.1 E-Field Probe 
The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG).The probe is specially 
designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at 
different frequency. This probe has a built in optical surface detection system to prevent from collision with phantom. 

 

5.2 E-Field Probe Specification 

<EX3DV4 Probe> 

Construction  

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

Frequency  10 MHz to 6 GHz; Linearity: ± 0.2 dB 

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

Dynamic Range  10 �W/g to 100 mW/g; Linearity: ± 0.2 dB 
(noise: typically < 1 �W/g) 

Dimensions  

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