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1. DUT INFORMATION 
 

DUT Description Premium Tablet 

Model Name ST100 

Serial Number Identical Prototype 

Module Model Name MU739 

WWAN Module FCC ID QISMU739 

Mode of Operation GSM 850, GSM 1900, WCDMA Band II, WCDMA Band V, WLAN, Bluetooth 

TX Frequency Range 

824.2 MHz ~ 848.8 MHz (GSM 850)  

1 850.2 MHz ~ 1 909.8 MHz (GSM 1900) 

1 852.4 MHz ~ 1 907.6 MHz (WCDMA Band II) 

826.4 MHz ~ 846.6 MHz (WCDMA Band V)  

2 412 MHz ~ 2 462 MHz (802.11b/g/n_HT20)  

5 180 MHz ~ 5 240 MHz (802.11a/n_HT20) 

5 260 MHz ~ 5 320 MHz (802.11a/n_HT20)  

5 500 MHz ~ 5 700 MHz (802.11a/n_HT20) 

5 745 MHz ~ 5 825 MHz (802.11a/n_HT20) 

2 402 MHz ~ 2 480 MHz (Bluetooth) 

Maximum Average  

Conducted 

Power 

GSM 850 : 33.42 dBm (ch 190) 

GSM 1900 : 30.41 dBm (ch 661) 

WCDMA Band II : 24.30 dBm (ch 9400) 

WCDMA Band V : 24.40 dBm (ch 4233) 

802.11b : 15.90 dBm (ch 1) 

802.11a U-NII 1 : 13.25 dBm (ch 40) 

802.11a U-NII 2A : 13.42 dBm (ch 60) 

802.11a U-NII 2C : 13.38 dBm (ch 112) 

802.11a U-NII 3 : 14.40 dBm (ch 149) 

Bluetooth : 8.25 dBm (ch 39) 
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Summery of peak SAR 

GSM 850 : 0.160 W/kg 

GSM 1900 : 0.687 W/kg 

WCDMA Band II : 1.231 W/kg 

WCDMA Band V : 1.367 W/kg 

802.11b : 1.394 W/kg 

802.11a U-NII 2A : 0.662 W/kg 

802.11a U-NII 2C : 0.929 W/kg 

802.11a U-NII 3 : 0.754 W/kg 

Body Worn Accessory N/A 

Antenna Type & Gain 

WWAN Antenna Type : PIFA 

WLAN Antenna Type : PIFA 

 824 MHz : -0.76 dBi / 859 MHz : 0.361 dBi / 880 MHz : 0.395 dBi  

 894 MHz : -0.718 dBi / 920 MHz : -0.172 dBi / 960 MHz : 0.615 dBi 

1 710 MHz : -2.957 dBi / 1 795 MHz : -2.10 dBi / 1 850 MHz : -1.851 dBi 

1 880 MHz : -1.647 dBi / 1 920 MHz : -1.632 dBi / 1 990 MHz : -0.479 dBi 

2 400 MHz : 0.25 dBi / 2 420 MHz : -0.221 dBi / 2 440 MHz : -0.063 dBi 

2 460 MHz : 0.493 dBi / 2 480 MHz : -0.086 dBi / 2 500 MHz : 0.418 dBi 

 5 150 MHz : 0.654 dBi / 5 250 MHz : 0.585 dBi / 5 350 MHz : 0.655 dBi 

5 450 MHz : -0.155 dBi / 5 500 MHz : 0.544 dBi / 5 675 MHz : -0.741 dBi 

5 775 MHz : -0.634 dBi / 5 875 MHz : -1.655 dBi 

Antenna Operation 1 Antenna Transmit only (not support simultaneous transmit) 

Battery DC 3.8 V, 6000 mAh 
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2. INTRODUCTION 
 

The FCC and Industry Canada have adopted the guidelines for evaluating the environmental effects of radio 

frequency (RF) radiation in ET Docket 93-62 on Aug. 6, 1996 and Health Canada Safety Code 6 to protect the 

public and workers from the potential hazards of RF emissions due to FCC-regulated portable devices. 

The safety limits used for the environmental evaluation measurements are based on the criteria published by 

the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI 

C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz and Health Canada RF Exposure Guidelines Safety Code 6. The 

measurement procedure described in IEEE/ANSI C95.3-2002 Recommended Practice for the Measurement 

of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in measuring the 

Specific Absorption Rate (SAR) due to the RF radiation exposure from the Equipment Under Test (EUT). 

These criteria for SAR evaluation are similar to those recommended by the International Committee for Non-

Ionizing Radiation Protection (ICNIRP) in Biological Effects and 

Exposure Criteria for Radiofrequency Electromagnetic Fields,” Report No. Vol 74. SAR is a measure of the 

rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to 

threshold levels for potential biological hazards. 

 

2.1 SAR Definition 

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dU) absorbed 

by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given density (ρ).  

 

 

 

 

SAR is expressed in units of watts per kilogram (W/kg).  SAR can be related to the electric field at a point by 

 

 

 

 

 
where:      

σ  =  conductivity of the tissue (S/m) 
ρ  =  mass density of the tissue (kg/m3) 
E  =  rms electric field strength (V/m) 
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3. SAR MEASUREMENT SETUP 
 

• 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. 

• 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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3.1 Dasy 5 system 

 

 

3.2 E-Field Probe (EX3DV4) 
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3.3 E-Field Probe(ES3DV3) 

 

 

3.4 ELI Phantom 
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3.5 Mounting Device 
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4. MEASUREMENT UNCERTAINTY 
 

Uncertainty of SAR equipment for measurement Body 0.3 GHz to 3 GHz 
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Uncertainty of SAR equipment for measurement Body 3 GHz to 6 GHz 
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5. ANSI/IEEE C95.1-2005 RF EXPOSURE LIMIT 
In order for users to be aware of the body-worn operating requirements for meeting RF exposure compliance, 

operating instructions and cautions statements are included in the user’s manual. 

 

5.1 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. 

 

5.2 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. This 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. 
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6. SYSTEM AND LIQUID VERIFICATION 
 

6.1 System Verification setup 

 

 
The system performance check verifies that the system operates within its specifications. System and 

operator errors can be detected and corrected. It is recommended that the system performance check be 

performed prior to any usage of the system in order to guarantee reproducible results. The system 

performance check uses normal SAR measurements in a simplified setup with a well characterized source. 

This setup was selected to give a high sensitivity to all parameters that might fail or vary over time. The 

system check does not intend to replace the calibration of the components, but indicates situations where the 

system uncertainty is exceeded due to drift or failure. 

 

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power source 

is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be placed 

beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The distance 

holder should touch the phantom surface with a light pressure at the reference marking and be oriented 

parallel to the long side of the phantom. The equipment setup is shown below: 

 

1. Signal Generator 

2. Amplifier 

3. Directional Coupler 

4. Power Meter 

5. Calibrated Dipole 

 

The output power on dipole port must be calibrated to 30 dBm (1000 mW) before dipole is connected. 
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Numerical reference SAR values (W/kg) for reference dipole and flat phantom 
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6.2 Liquid Validation 

The dielectric parameters were checked prior to assessment using the DAK dielectric probe kit. The dielectric 

parameters measured are reported in each correspondent section. 

 

6.3 Recommended Tissue Dielectric Parameters 

The head and body tissue dielectric parameters recommended by KDB865664 have been incorporated in the 

following table. 
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6.4 Liquid Confirmation Results 

 6.4.1 System Verification 

Permitivity 55.20 56.55 2.44% ± 5

Conductivity 0.97 0.94 -2.86% ± 5

Permitivity 53.32 53.43 0.19% ± 5

Conductivity 1.51 1.58 4.83% ± 5

Permitivity 52.70 53.38 1.28% ± 5

Conductivity 1.95 1.95 0.07% ± 5

Permitivity 48.90 48.26 -1.30% ± 5

Conductivity 5.46 5.68 3.98% ± 5

Permitivity 48.48 47.10 -2.85% ± 5

Conductivity 5.79 6.02 3.99% ± 5

Permitivity 48.20 46.66 -3.20% ± 5

Conductivity 6.00 6.18 3.07% ± 5

1 950 Body 20.5 04/14/2016

21.2 04/07/2016

22.1 04/01/2016

21.7 04/06/2016

22.2 04/06/2016

Body5 800

Body

Body

5 600

5 300

Body2 450

Deviation
Limit
(%)

Date

835 Body 21.0 04/15/2016

Frequency
(MHz)

Tissue
Type

Liquid
Temp.(℃)

Parameter
Target
Value

Measured
Value

 

 

6.5 System Verification Results 

Freq.
(MHz)

Tissue
Type

Amb.
Temp
(℃)

Liquid
Temp
(℃)

Input
Power
(mW)

Dipole
S/N

Probe
S/N

Measured
SAR 1g

1W
Normalized

SAR 1g

1W
Target

SAR 1g
Deviation Date

835 Body 21.2 21.0 250 4d172 3171 2.31 9.2 9.58 -3.55% 04/15/2016

1 950 Body 20.8 20.5 250 1156 3171 9.39 37.6 39.1 -3.94% 04/14/2016

2 450 Body 22.3 22.1 250 1094 3666 12.9 51.6 52.3 -1.34% 04/01/2016

5 300 Body 21.9 21.7 250 1094 3666 19.9 79.6 76.0 4.74% 04/06/2016

5 600 Body 22.5 22.2 250 1094 3666 20.8 83.2 81.2 2.46% 04/06/2016

5 800 Body 21.7 21.2 250 1094 3666 19.4 77.6 77.5 0.13% 04/07/2016
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7. SAR MEASUREMENT PROCEDURES 
 

Step 1: Power Reference Measurement 

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

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

closest measurement point to phantom surface. The minimum distance of probe sensors to surface is 2 mm. 

This distance cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the 

probe properties. 

 

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 doing a 

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

software can find the maximum locations even in relatively coarse grids. When an Area Scan has measured 

all reachable points, it computes the field maximal found in the scanned area, within a range of the global 

maximum. The range (in dB) is specified in the standards for compliance testing.  

For example, a 2 dB range is required in IEEE Standard 1528 and IEC 62209 standards, whereby 3 dB is a 

requirement when compliance is assessed in accordance with the ARIB standard (Japan). If only one Zoom 

Scan follows the Area Scan, then only the absolute maximum will be taken as reference. For cases where 

multiple maximums are detected, the number of Zoom Scans has to be increased accordingly. 

 

Step 3: Zoom Scan 

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

and 10 g of simulated tissue. The Zoom Scan measures 5x5x7 points within a cube whose base faces are 

centered on the maxima found in a preceding area scan job within the same procedure. When the 

measurement is done, the Zoom Scan evaluates the averaged SAR for 1 g and 10 g and displays these 

values next to the job’s label. 

 

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 Reference 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 Step 1. 
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Step 5: Z-Scan 

The Z Scan measures points along a vertical straight line. The line runs along the Z-axis of a one dimensional 

grid. In order to get a reasonable extrapolation, the extrapolated distance should not be larger than the step 

size in Z-direction. 

 

* Z Scan Report on Liquid Measure the height ANNEX C. Liquid Depth photo to replace 
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8. TEST EQUIPMENT LIST 
Manufacturer Model Serial No. CaL.Due Used 

STAUBLI RX90XL F07/56X0A1/A/01 N/A V 

STAUBLI CS8C Speag TX90XL F07/56X0A1/C/01 N/A V 

SPEAG SE UMS 011 AA 1019 N/A V 

STAUBLI RX90BL F01/5J92A1/A/01 N/A  

STAUBLI CS7MBsp RX90BL F01/5J92A1/C/01 N/A  

SPEAG SE UMS 001 BC 1164 N/A  

STAUBLI SP1 D 211 421 02 N/A V 

STAUBLI Manual Control III Operator D 221 340 01 N/A  

Di-Soric LB5 80 N/A V 

Di-Soric LB2 270 N/A  

SPEAG Twin Phantom TP-1069 N/A  

SPEAG Twin Phantom TP-1086 N/A  

SPEAG Twin Phantom TP-1112 N/A  

SPEAG Twin Phantom TP-1155 N/A  

SPEAG ELI4 Phantom S 000 T01 DA N/A V 

SPEAG Triple Phantom QD 000 P51 CA N/A  

SPEAG Mounting Device N/A N/A V 

SPEAG Mounting Device SM LH1 001 AC N/A  

Agilent 85033E N/A N/A V 

SPEAG DAE4 444 11/22/2016 V 

SPEAG DAE3 383 03/16/2017  

SPEAG EX3DV4 3666 05/25/2016 V 

SPEAG ES3DV3 3171 07/20/2016 V 

SPEAG EX3DV4 3716 11/23/2016  

SPEAG D2450V2 923 11/17/2017 V 

SPEAG D5GHzV2 1094 11/19/2017 V 

SPEAG D835V2 4d172 07/09/2016 V 

SPEAG D1750V2 1122 07/09/2016  

SPEAG D1950V3 1156 07/10/2016 V 

SPEAG DAK-3.5 1140 11/18/2016 V 

HP 8665B 3744A01333 10/07/2016 V 

EMPOWER BBS3Q7ELU-2001 1009D/C0105 10/05/2016 V 

VARIAN VZC6961K11212 6673 10/07/2016 V 

HP 778D 12679 10/06/2016 V 

Agilent 772D 2839A01119 10/07/2016 V 

Agilent E4419B MY41291366 10/07/2016 V 

HP 437B 3125U25121  04/13/2017 V 

HP 8481H 3318A18722 10/06/2016 V 

HP 8481H 3318A17600 10/06/2016 V 

HP 8481A 1550A14928 10/06/2016 V 

WAAINWRIGHT WLJS1500-6EF 1 10/06/2016  

WAAINWRIGHT WLJS3000-6EF 1 10/06/2016  

Agilent E8357A US41070399 10/07/2016 V 

LKM Electronic Gmbh DTM3000-spezial 3247 10/07/2016 V 
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CAS TE-201 14011777-2 10/09/2016  

CAS TE-201 14011777-1 10/07/2016 V 

Bird 50-6A-MFN-30 14100882-1 10/06/2016 V 

Bird 50-6A-MFN-30 14100882-2 10/06/2016  

ANRITSU MT8820A 6200270787 08/21/2016  

Agilent E5515C GB41450265 10/06/2016 V 

Agilent E5515C GB44350208 10/06/2016  
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9. RF CONDUCTED POWER 
 

9.1 GSM 850 (Burst-Average) 

128 190 251

824.2 836.6 848.8

33.40 33.42 33.37 33.0 -1/+0.5

31.08 31.06 30.98 31.0 -1/+0.5

29.59 29.55 29.47 30.0 -1/+0.5

28.14 28.12 28.03 28.0 -1/+0.5

Tolerance
(dBm)

Mode

GPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

128 190 251

824.2 836.6 848.8

33.35 33.33 33.32 33.0 -1/+0.5

31.00 31.03 30.93 31.0 -1/+0.5

29.56 29.50 29.41 30.0 -1/+0.5

28.08 28.02 27.97 28.0 -1/+0.5

Tolerance
(dBm)

Mode

EGPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

 

9.2 GSM 850 (Frame-Average) 

128 190 251

824.2 836.6 848.8

24.40 24.42 24.37 24.0 -1/+0.5

25.08 25.06 24.98 25.0 -1/+0.5

25.34 25.30 25.22 25.0 -1/+0.5

25.14 25.12 25.03 25.0 -1/+0.5

Tolerance
(dBm)

Mode

GPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

128 190 251

824.2 836.6 848.8

24.35 24.33 24.32 24.0 -1/+0.5

25.00 25.03 24.93 25.0 -1/+0.5

25.31 25.25 25.16 25.0 -1/+0.5

25.08 25.02 24.97 25.0 -1/+0.5

Tolerance
(dBm)

Mode

EGPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx
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9.3 GSM 1900 (Burst-Average) 

512 661 810

1 850.2 1 880.0 1 909.8

30.38 30.41 30.33 30.0 -1/+0.5

26.98 26.97 26.81 27.0 -1/+0.5

25.41 25.41 25.32 25.0 -1/+0.5

23.94 23.96 23.83 24.0 -1/+0.5

Tolerance
(dBm)

Mode

GPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

512 661 810

1 850.2 1 880.0 1 909.8

30.33 30.37 30.29 30.0 -1/+0.5

26.90 26.91 26.77 27.0 -1/+0.5

25.38 25.36 25.27 25.0 -1/+0.5

23.91 23.92 23.79 24.0 -1/+0.5

Tolerance
(dBm)

Mode

EGPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

 

9.4 GSM 1900 (Frame-Average) 

512 661 810

1 850.2 1 880.0 1 909.8

21.38 21.41 21.33 21.0 -1/+0.5

20.98 20.97 20.81 21.0 -1/+0.5

21.16 21.16 21.07 21.0 -1/+0.5

20.94 20.96 20.83 21.0 -1/+0.5

Tolerance
(dBm)

Mode

GPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx

 

512 661 810

1 850.2 1 880.0 1 909.8

21.33 21.37 21.29 21.0 -1/+0.5

20.90 20.91 20.77 21.0 -1/+0.5

21.13 21.11 21.02 21.0 -1/+0.5

20.91 20.92 20.79 21.0 -1/+0.5

Tolerance
(dBm)

Mode

EGPRS

TX Channel

Freq. (MHz)

4 Tx

3 Tx

2 Tx

1 Tx



 Page 23 of 137 Report No. W164R-D032 
 

                            EMC-003 (Rev.2) 

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599) 

EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904) 

 

9.5 WCDMA Band II 

9262 9400 9538

1 852.4 1 880.0 1 907.6

24.13 24.30 24.28 24.0 -1/+0.5

24.11 24.25 24.22 24.0 -1/+0.5

Tolerance
(dBm)

Mode

WCDMA
Band II HSPA

RMC

Freq. (MHz)

TX Channel

 

9.6 WCDMA Band V 

4132 4183 4233

826.4 836.6 846.6

24.18 24.35 24.40 24.0 -1/+0.5

24.13 24.31 24.34 24.0 -1/+0.5

Tolerance
(dBm)

Mode

WCDMA
Band V HSPA

RMC

Freq. (MHz)

TX Channel

 

9.7 802.11b 

1 2 5.5 11

2 412 1 15.90 15.86 15.83 15.86

2 437 6 15.88 15.87 15.80 15.85

2 462 11 15.86 15.81 15.77 15.82

Tolerance
(dBm)

Mode
Freq.
(MHz)

CH

Conducted Power (dBm)

Data Rate (Mbps)

14.0 ± 2802.11b

 

 

9.8 802.11g 

6 9 12 18 24 36 48 54

2 412 1 13.70 13.68 13.68 13.63 13.62 13.60 13.61 13.58

2 437 6 13.68 13.64 13.62 13.61 13.60 13.60 13.61 13.55

2 462 11 13.72 13.70 13.63 13.61 13.54 13.47 13.44 13.42

802.11g

Mode
Freq.
(MHz)

CH

Conducted Power (dBm)

Data Rate (Mbps)
Tolerance

(dBm)

12.0 ± 2

 

 

9.9 802.11n HT20 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7

2 412 1 12.68 12.63 12.63 12.57 12.53 12.50 12.43 12.42

2 437 6 12.65 12.60 12.58 12.58 12.52 12.51 12.47 12.43

2 462 11 12.79 12.74 12.72 12.66 12.61 12.55 12.53 12.50

11.0 ± 2

Tolerance
(dBm)

Mode
Freq.
(MHz)

CH

Conducted Power (dBm)

Data Rate (Mbps)

802.11n HT20
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9.10 802.11a 

6 9 12 18 24 36 48 54

5 180 36 13.21 13.15 13.13 13.06 13.03 13.01 13.00 12.97

5 200 40 13.25 13.22 13.22 13.18 13.13 13.07 13.03 13.01

5 220 44 13.22 13.18 13.14 13.08 13.01 12.97 12.94 12.91

5 240 48 13.15 13.13 13.08 13.02 12.97 12.97 12.95 12.89

5 260 52 13.28 13.23 13.18 13.12 13.11 13.10 13.08 13.09

5 280 56 13.33 13.31 13.26 13.25 13.21 13.14 13.08 13.09

5 300 60 13.42 13.35 13.29 13.25 13.19 13.17 13.14 13.12

5 320 64 13.40 13.38 13.35 13.29 13.28 13.28 13.25 13.20

5 500 100 13.28 13.25 13.24 13.22 13.20 13.15 13.13 13.10

5 520 104 13.25 13.21 13.15 13.12 13.09 13.08 13.06 13.02

5 540 108 13.29 13.23 13.24 13.20 13.18 13.19 13.15 13.09

5 560 112 13.38 13.30 13.27 13.26 13.23 13.19 13.15 13.12

5 580 116 13.31 13.27 13.25 13.22 13.23 13.17 13.18 13.16

5 600 120 13.28 13.25 13.25 13.23 13.21 13.20 13.15 13.15

5 620 124 13.15 13.11 13.04 13.01 13.00 12.94 12.91 12.91

5 640 128 13.12 13.06 13.05 13.03 12.97 12.91 12.87 12.81

5 660 132 13.05 13.00 13.01 12.97 12.96 12.94 12.87 12.82

5 680 136 12.88 12.84 12.84 12.78 12.76 12.72 12.70 12.69

5 700 140 12.95 12.92 12.91 12.85 12.78 12.74 12.67 12.64

5 745 149 14.40 14.34 14.29 14.30 14.23 14.18 14.16 14.14

5 765 153 14.31 14.29 14.25 14.20 14.13 14.07 14.08 14.08

5 785 157 14.35 14.34 14.31 14.27 14.24 14.20 14.17 14.16

5 805 161 14.25 14.20 14.15 14.12 14.11 14.12 14.11 14.07

5 825 165 14.36 14.33 14.31 14.26 14.21 14.20 14.19 14.17

U-NII 2A

U-NII 3

Mode
Tolerance

(dBm)
Freq.
(MHz)

CH

Conducted Power (dBm)

Data Rate (Mbps)

U-NII 1

U-NII 2C

11.5 ± 2

12.5 ± 2
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9.11 802.11a HT20 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7

5 180 36 13.13 13.06 13.02 12.98 12.90 12.84 12.75 12.73

5 200 40 13.22 13.14 13.11 13.05 13.01 12.94 12.86 12.81

5 220 44 13.18 13.13 13.11 13.03 13.00 12.96 12.88 12.85

5 240 48 13.16 13.13 13.07 12.99 12.92 12.88 12.82 12.78

5 260 52 13.15 13.11 13.08 12.99 12.89 12.84 12.76 12.66

5 280 56 12.98 12.89 12.83 12.77 12.70 12.65 12.61 12.56

5 300 60 12.84 12.82 12.75 12.66 12.62 12.58 12.55 12.48

5 320 64 12.80 12.76 12.67 12.60 12.55 12.50 12.44 12.41

5 500 100 13.36 13.26 13.17 13.12 13.09 13.06 12.96 12.92

5 520 104 13.33 13.27 13.21 13.14 13.09 13.05 12.95 12.93

5 540 108 13.35 13.29 13.22 13.14 13.07 13.03 12.94 12.87

5 560 112 13.28 13.20 13.11 13.01 12.97 12.90 12.85 12.78

5 580 116 13.25 13.21 13.19 13.11 13.07 12.98 12.95 12.86

5 600 120 13.24 13.17 13.10 13.03 12.98 12.95 12.91 12.84

5 620 124 13.22 13.14 13.05 13.01 12.93 12.84 12.78 12.73

5 640 128 13.11 13.08 13.03 12.99 12.95 12.92 12.89 12.82

5 660 132 13.02 12.94 12.89 12.85 12.76 12.67 12.60 12.50

5 680 136 12.98 12.94 12.85 12.76 12.68 12.62 12.59 12.54

5 700 140 12.91 12.83 12.80 12.76 12.71 12.61 12.52 12.46

5 745 149 14.38 14.30 14.21 14.12 14.05 14.00 13.95 13.87

5 765 153 14.35 14.26 14.18 14.12 14.05 13.98 13.89 13.85

5 785 157 14.33 14.29 14.22 14.15 14.08 14.05 13.96 13.88

5 805 161 14.31 14.25 14.22 14.18 14.15 14.11 14.01 13.94

5 825 165 14.28 14.23 14.17 14.09 14.05 13.99 13.96 13.88

U-NII 3

Mode
Freq.
(MHz)

Tolerance
(dBm)

CH

Conducted Power (dBm)

Data Rate (Mbps)

U-NII 1

U-NII 2A

U-NII 2C

11.5 ± 2

12.5 ± 2

 

 

Note : 

1. Per KDB 248227 D01v02r02, SAR test reduction is determined according to 802.11 transmission mode 

configuration and certain exposure conditions with multiple test positions. In the 2.4 GHz band, separate 

SAR procedures are applied to DSS and OFDM configurations to simplify DSSS test requirements. For 

OFDM, in both 2.4 and 5 GHz bands, an initial test configuration must be determined for each standalone 

and aggregated frequency band, according to the transmission mode configuration with the highest 

maximum output power specified for production units to perform SAR measurements. 
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   If the same highest maximum output power applies to different combinations of channel bandwidths, 

modulations and data rates, additional procedures are applied to determine which test configurations 

require SAR measurement. When applicable, an initial test position may be applied to reduce the number 

of SAR measurements required for next to the ear, UMPC mini-tablet or hotspot mode configurations with 

multiple test positions. 

 

2. For 2.4 GHz 802.11b DSSS, either the initial test position procedure for multiple exposure test positions or 

the DSSS procedure for fixed exposure position is applied; these are mutually exclusive. For 2.4 GHz and 

5 GHz OFDM configurations, the initial test configuration is applied to measure SAR using either the initial 

test position procedure for multiple exposure test position configurations or the initial test configuration 

procedures for fixed exposure test conditions. Based on the reported SAR of the measured configurations 

and maximum output power of the transmission mode configurations that are not included in the initial test 

configuration, the subsequent test configuration and initial test position procedures are applied to 

determine if SASR measurements are required for the remaining OFDM transmission configurations. In 

general, the number of test channels that require SAR measurement is minimized based on maximum 

output power measured for the test sample(s). 

 

3. For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, When the same maximum power 

is specified for multiple transmission mode in a frequency band, the largest channel bandwidth, lowest 

order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, 

on the highest measured output power channel for each frequency band. 

 

4. DSS and OFDM configurations are considered separately according to the required SAR procedures. SAR 

is measured in the initial test position using the 802.11 transmission mode configuration required by the 

DSSS procedure or initial test configuration and subsequent test configuration(s) according to the OFDM 

procedures. 

The initial test position procedure is described in the following: 

a. When the reported SAR of the initial test position is ≤ 0.4 W/kg, further SAR measurement is not 

required for the other test positions in that exposure configuration and 802.11 transmission mode 

combinations within the frequency band or aggregated band. 

b. When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission 

mode configuration test in the initial test position to measure the subsequent next closet/smallest test 

separation distance and maximum coupling test position on the highest maximum output power channel, 

until the report SAR is ≤ 0.8 W/kg or all required test position are tested. 

c. For all positions/configurations, when the reported SAR is >0.8, SAR is measured for these test 

positions/configurations on the subsequent next highest measured output power channel(s) until the 

reported SAR is ≤ 1.2 W/kg or all channels are tested. 
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9.13 Bluetooth 

BDR 

Mode Freq. (MHz) CH DH1 DH3 DH5

2402 0 -4.01 -1.07 -0.65

2441 39 -3.45 -0.85 -0.09

2480 78 -3.34 -0.54 0.15

BDR
(1M)

 

 

EDR 

Mode Freq. (MHz) CH DH1 DH3 DH5

2402 0 -3.36 -1.45 -1.08

2441 39 -2.96 -1.02 -0.21

2480 78 -2.77 -0.87 -0.04

2402 0 -4.26 -2.11 -0.65

2441 39 -3.57 -1.25 0.21

2480 78 -3.49 -1.07 0.55

EDR
(2M)

EDR
(3M)

 

 

BLE 

Mode Freq. (MHz) CH DH1 DH3 DH5

2402 0 4.14 5.92 7.58

2441 39 4.61 6.54 8.25

2480 78 4.47 6.31 8.03

BLE
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10. SAR TEST RESULTS 
 

< GSM 850 Body SAR > 

824.2 128 33.40 33.50 1.02 0.154 0.158

836.6 190 33.42 33.50 1.02 0.157 0.160

848.8 251 33.37 33.50 1.03 0.154 0.159

Front 836.6 190 33.42 33.50 1.02 0.114 0.116

Top 836.6 190 33.42 33.50 1.02 0.109 0.111

Right 836.6 190 33.42 33.50 1.02 0.087 0.089

GPRS

Freq.
(MHz)

CH
Conducted

Power (dBm)

Back

Reported
SAR

(W/kg)

Measured
1g SAR
(W/kg)

Mode Position
Max Allowed
Power (dBm)

Scaling
Factor

 

 

< GSM 1900 Body SAR > 

1 850.2 512 30.38 30.50 1.03 0.599 0.616

1 880.0 661 30.41 30.50 1.02 0.571 0.583

1 909.8 810 30.33 30.50 1.04 0.661 0.687

Front 1 880.0 661 30.41 30.50 1.02 0.172 0.176

Top 1 880.0 661 30.41 30.50 1.02 0.098 0.100

Right 1 880.0 661 30.41 30.50 1.02 0.057 0.058

GPRS

Freq.
(MHz)

CH
Conducted

Power (dBm)

Reported
SAR

(W/kg)

Measured
1g SAR
(W/kg)

Mode Position
Max Allowed
Power (dBm)

Scaling
Factor

Back

 
 

< WCDMA Band II Body SAR > 

1 852.4 9262 24.13 24.50 1.09 0.979 1.066

1 880.0 9400 24.30 24.50 1.05 1.160 1.215

1 907.6 9538 24.28 24.50 1.05 1.160 1.220

Front 1 880.0 9400 24.30 24.50 1.05 0.378 0.396

Top 1 880.0 9400 24.30 24.50 1.05 0.195 0.204

Right 1 880.0 9400 24.30 24.50 1.05 0.104 0.109

Repeated Back 1 907.6 9538 24.28 24.50 1.05 1.170 1.231

Reported
SAR

(W/kg)

Measured
1g SAR
(W/kg)

Mode Position
Max Allowed
Power (dBm)

Scaling
Factor

Back

RMC

Freq.
(MHz)

CH
Conducted

Power (dBm)
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< WCDMA Band V Body SAR > 

826.4 4132 24.18 24.50 1.08 1.260 1.356

836.6 4183 24.35 24.50 1.04 1.050 1.087

846.6 4233 24.40 24.50 1.02 1.040 1.064

Front 836.6 4183 24.35 24.50 1.04 0.776 0.803

Top 836.6 4183 24.35 24.50 1.04 0.539 0.558

Right 836.6 4183 24.35 24.50 1.04 0.320 0.331

Repeated Back 836.6 4183 24.18 24.50 1.08 1.270 1.367

Reported
SAR

(W/kg)

Measured
1g SAR
(W/kg)

Mode Position
Max Allowed
Power (dBm)

Scaling
Factor

Back

RMC

Freq.
(MHz)

CH
Conducted

Power (dBm)

 
 
< 802.11b Body SAR > 

2 412 1 15.90 16.00 1.02 1.300 1.330

2 437 6 15.88 16.00 1.03 1.254 1.289

2 462 11 15.86 16.00 1.03 1.320 1.363

Front 2 437 6 15.88 16.00 1.03 0.690 0.709

Top 2 437 6 15.88 16.00 1.03 0.603 0.620

Repeated Front 2 412 1 15.86 16.00 1.03 1.350 1.394

Freq.
(MHz)

CH
Conducted

Power (dBm)

802.11b

Reported
SAR

(W/kg)

Measured
1g SAR
(W/kg)

Mode Position
Max Allowed
Power (dBm)

Scaling
Factor

Back

 

 

< 802.11a Body SAR > 

Back 5 300 60 13.42 13.50 1.02 0.650 0.662

Front 5 300 60 13.42 13.50 1.02 0.400 0.407

Top 5 300 60 13.42 13.50 1.02 0.420 0.428

Back 5 560 112 13.38 13.50 1.03 0.818 0.841

Front 5 560 112 13.38 13.50 1.03 0.422 0.434

Top 5 560 112 13.38 13.50 1.03 0.416 0.428

Back 5 640 128 13.12 13.50 1.09 0.851 0.929

Repeated Back 5 640 128 13.12 13.50 1.09 0.783 0.855

Back 5 825 165 14.36 14.50 1.03 0.730 0.754

Front 5 825 165 14.36 14.50 1.03 0.307 0.317

Top 5 825 165 14.36 14.50 1.03 0.286 0.295

U-NII 3

Reported
SAR

(W/Kg)

Max Allowed
Power (dBm)

Mode
Freq.
(MHz)

CH
Conducted

Power (dBm)

Measured
1g SAR
(W/kg)

Scaling
Factor

U-NII 2C

Position

U-NII 2A
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ANNEX A. SYSTEM VERIFICATION PLOTS 
 

< 835 MHz Body / Date : Apr 15, 2016 > 

 

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d172 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 835 MHz; σ = 0.942 mho/m; εr = 56.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(5.97, 5.97, 5.97); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

835 MHz SPC/Area Scan (71x101x1): Measurement grid: dx=12mm, dy=12mm 

Maximum value of SAR (interpolated) = 2.64 mW/g 

 

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

Reference Value = 54.7 V/m; Power Drift = 0.070 dB 

Peak SAR (extrapolated) = 3.36 W/kg 

SAR(1 g) = 2.31 mW/g; SAR(10 g) = 1.55 mW/g 

Maximum value of SAR (measured) = 2.69 mW/g 

  

0 dB = 2.69mW/g 
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< 1 950 MHz Body / Date : Apr 14, 2016 > 

 

DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN:1156 

 

Communication System: CW; Frequency: 1950 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 1950 MHz; σ = 1.58 mho/m; εr = 53.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(4.84, 4.84, 4.84); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

1 950 MHz SPC/Area Scan (71x101x1): Measurement grid: dx=12mm, dy=12mm 

Maximum value of SAR (interpolated) = 12.3 mW/g 

 

1 950 MHz SPC/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 89.9 V/m; Power Drift = 0.054 dB 

Peak SAR (extrapolated) = 16.7 W/kg 

SAR(1 g) = 9.39 mW/g; SAR(10 g) = 4.91 mW/g 

Maximum value of SAR (measured) = 11.9 mW/g 

  

0 dB = 11.9mW/g 
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< 2 450 MHz Body / Date : Apr 01, 2016 > 
 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:923 

 

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

Medium parameters used: f = 2450 MHz; σ = 1.95 mho/m; εr = 53.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

2 450 MHz SPC/Area Scan (71x101x1): Measurement grid: dx=12mm, dy=12mm 

Maximum value of SAR (interpolated) = 20.1 mW/g 

 

2 450 MHz SPC/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 101.3 V/m; Power Drift = 0.033 dB 

Peak SAR (extrapolated) = 26.1 W/kg 

SAR(1 g) = 12.9 mW/g; SAR(10 g) = 6.06 mW/g 

Maximum value of SAR (measured) = 19.6 mW/g 

  

0 dB = 19.6mW/g 
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< 5 300 MHz Body / Date : Apr 06, 2016 > 
 
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094 

 

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5300 MHz; σ = 5.68 mho/m; εr = 48.3; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.73, 4.73, 4.73); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

5 300 MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm 

Maximum value of SAR (interpolated) = 40.9 mW/g 

 

5 300 MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 91.5 V/m; Power Drift = 0.097 dB 

Peak SAR (extrapolated) = 86 W/kg 

SAR(1 g) = 19.9 mW/g; SAR(10 g) = 5.61 mW/g 

Maximum value of SAR (measured) = 38.7 mW/g 

  

0 dB = 38.7mW/g 
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< 5 600 MHz Body / Date : Apr 06, 2016 > 
 
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094 

 

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5600 MHz; σ = 6.02 mho/m; εr = 47.1; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.25, 4.25, 4.25); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

5 600 MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm 

Maximum value of SAR (interpolated) = 44.8 mW/g 

 

5 600 MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 93.3 V/m; Power Drift = -0.011 dB 

Peak SAR (extrapolated) = 95.7 W/kg 

SAR(1 g) = 20.8 mW/g; SAR(10 g) = 5.79 mW/g 

Maximum value of SAR (measured) = 41.4 mW/g 

  

0 dB = 41.4mW/g 
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< 5 800 MHz Body / Date : Apr 07, 2016 > 
 

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094 

 

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5800 MHz; σ = 6.18 mho/m; εr = 46.7; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.73, 4.73, 4.73); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

5 800 MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm 

Maximum value of SAR (interpolated) = 41.9 mW/g 

 

5 800 MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm 

Reference Value = 88.3 V/m; Power Drift = 0.070 dB 

Peak SAR (extrapolated) = 93.4 W/kg 

SAR(1 g) = 19.4 mW/g; SAR(10 g) = 5.42 mW/g 

Maximum value of SAR (measured) = 39 mW/g 

  

0 dB = 39mW/g 
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ANNEX B. SAR TEST PLOTS 
 
< GSM 850 CH190_836.6 MHz Back Body / Date : Apr 15, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3 

Medium parameters used : f = 836.6 MHz; σ = 0.944 mho/m; εr = 56.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(5.97, 5.97, 5.97); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

GSM 850_ch190_836.6 MHz_Back/Area Scan (51x71x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 0.157 mW/g 

 

GSM 850_ch190_836.6 MHz_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,  

dy=5mm, dz=5mm 

Reference Value = 14.8 V/m; Power Drift = 0.00808 dB 

Peak SAR (extrapolated) = 0.440 W/kg 

SAR(1 g) = 0.157 mW/g; SAR(10 g) = 0.101 mW/g 

Maximum value of SAR (measured) = 0.200 mW/g 

  

0 dB = 0.200mW/g 
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< GSM 1900 CH810_1 909.8 MHz Back Body / Date : Apr 14, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3 

Medium parameters used: f = 1910 MHz; σ = 1.53 mho/m; εr = 53.6; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(4.84, 4.84, 4.84); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

GSM 1900_ch810_1 909.8 MHz_Back/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 0.990 mW/g 

 

GSM 1900_ch810_1 909.8 MHz_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,  

dy=5mm, dz=5mm 

Reference Value = 23.2 V/m; Power Drift = -0.063 dB 

Peak SAR (extrapolated) = 1.31 W/kg 

SAR(1 g) = 0.661 mW/g; SAR(10 g) = 0.356 mW/g 

Maximum value of SAR (measured) = 0.841 mW/g 

  

0 dB = 0.841mW/g 
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< WCDMA Band II CH9538_1 907.6 MHz Back Repeated Body / Date : Apr 14, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: W-CDMA Band II; Frequency: 1907.6 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 1907.6 MHz; σ = 1.53 mho/m; εr = 53.6; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(4.84, 4.84, 4.84); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

WCDMA Band II_ch9538_1 907.6 MHz_Back/Area Scan (61x61x1): Measurement grid:  

dx=12mm, dy=12mm 

Maximum value of SAR (interpolated) = 1.57 mW/g 

 

WCDMA Band II_ch9538_1 907.6 MHz_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 31.3 V/m; Power Drift = -0.116 dB 

Peak SAR (extrapolated) = 2.19 W/kg 

SAR(1 g) = 1.17 mW/g; SAR(10 g) = 0.632 mW/g 

Maximum value of SAR (measured) = 1.47 mW/g 

  

0 dB = 1.47mW/g 
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< WCDMA Band V CH4132_826.4 MHz Back Repeated Body / Date : Apr 15, 2016 > 
 

DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: W-CDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 826.4 MHz; σ = 0.935 mho/m; εr = 56.8; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: ES3DV3 - SN3171; ConvF(5.97, 5.97, 5.97); Calibrated: 2015-07-21 

- Sensor-Surface: 3mm (Mechanical Surface Detection) 

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

WCDMA Band V_ch4132_826.4 MHz_Back/Area Scan (61x61x1): Measurement grid:  

dx=12mm, dy=12mm 

Maximum value of SAR (interpolated) = 1.27 mW/g 

 

WCDMA Band V_ch4132_826.4 MHz_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 35.1 V/m; Power Drift = -0.038 dB 

Peak SAR (extrapolated) = 2.85 W/kg 

SAR(1 g) = 1.27 mW/g; SAR(10 g) = 0.680 mW/g 

Maximum value of SAR (measured) = 1.72 mW/g 

  

0 dB = 1.72mW/g 
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< 802.11b CH1_2 412 MHz 1 Mbps Back Body / Date : Apr 01, 2016 > 
 

DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2412 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2412 MHz; σ = 1.91 mho/m; εr = 53.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 1_2 412 MHz_1 Mbps_Back/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 2.42 mW/g 

 

802.11b_ch 1_2 412 MHz_1 Mbps_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 32.7 V/m; Power Drift = -0.189 dB 

Peak SAR (extrapolated) = 3.55 W/kg 

SAR(1 g) = 1.3 mW/g; SAR(10 g) = 0.495 mW/g 

Maximum value of SAR (measured) = 2.4 mW/g 

  

0 dB = 2.4mW/g 
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< 802.11b CH6_2 437 MHz 1 Mbps Back Body / Date : Apr 01, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2437 MHz; σ = 1.94 mho/m; εr = 53.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Back/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 2.19 mW/g 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 21 V/m; Power Drift = -0.017 dB 

Peak SAR (extrapolated) = 3.27 W/kg 

SAR(1 g) = 1.22 mW/g; SAR(10 g) = 0.457 mW/g 

Maximum value of SAR (measured) = 2.18 mW/g 

  

0 dB = 2.18mW/g 
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< 802.11b CH11_2 462 MHz 1 Mbps Back Body / Date : Apr 01, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2462 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2462 MHz; σ = 1.97 mho/m; εr = 53.3; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 11_2 462 MHz_1 Mbps_Back/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 2.34 mW/g 

 

802.11b_ch 11_2 462 MHz_1 Mbps_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 31.8 V/m; Power Drift = -0.166 dB 

Peak SAR (extrapolated) = 3.58 W/kg 

SAR(1 g) = 1.32 mW/g; SAR(10 g) = 0.487 mW/g 

Maximum value of SAR (measured) = 2.39 mW/g 

  

0 dB = 2.39mW/g 
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< 802.11b CH6_2 437 MHz 1 Mbps Front Body / Date : Apr 01, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2437 MHz; σ = 1.94 mho/m; εr = 53.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Front/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 0.985 mW/g 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 17 V/m; Power Drift = -0.165 dB 

Peak SAR (extrapolated) = 1.69 W/kg 

SAR(1 g) = 0.690 mW/g; SAR(10 g) = 0.264 mW/g 

Maximum value of SAR (measured) = 1.07 mW/g 

  

0 dB = 1.07mW/g 
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< 802.11b CH6_2 437 MHz 1 Mbps Top Body / Date : Apr 01, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2437 MHz; σ = 1.94 mho/m; εr = 53.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Top/Area Scan (41x81x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 1.12 mW/g 

 

802.11b_ch 6_2 437 MHz_1 Mbps_Top/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 20.1 V/m; Power Drift = -0.061 dB 

Peak SAR (extrapolated) = 1.38 W/kg 

SAR(1 g) = 0.603 mW/g; SAR(10 g) = 0.231 mW/g 

Maximum value of SAR (measured) = 0.998 mW/g 

  

0 dB = 0.998mW/g 
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< 802.11b CH11_2 462 MHz 1 Mbps Back Repeated Body / Date : Apr 01, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11 b/g/n; Frequency: 2462 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 2462 MHz; σ = 1.97 mho/m; εr = 53.3; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(7.76, 7.76, 7.76); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11b_ch 11_2 462 MHz_1 Mbps_Back/Area Scan (61x61x1): Measurement grid: dx=12mm,  

dy=12mm 

Maximum value of SAR (interpolated) = 2.38 mW/g 

 

802.11b_ch 11_2 462 MHz_1 Mbps_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid:  

dx=5mm, dy=5mm, dz=5mm 

Reference Value = 32.1 V/m; Power Drift = -0.180 dB 

Peak SAR (extrapolated) = 3.66 W/kg 

SAR(1 g) = 1.35 mW/g; SAR(10 g) = 0.496 mW/g 

Maximum value of SAR (measured) = 2.45 mW/g 

  

0 dB = 2.45mW/g 
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< 802.11a CH60_5 300 MHz 6 Mbps Back Body / Date : Apr 06, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11a; Frequency: 5300 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5300 MHz; σ = 5.63 mho/m; εr = 47.7; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.73, 4.73, 4.73); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11a_ch60_5 300 MHz_6 Mbps_Back/Area Scan (61x101x1): Measurement grid: dx=10mm,  

dy=10mm 

Maximum value of SAR (interpolated) = 0.811 mW/g 

 

802.11a_ch60_5 300 MHz_6 Mbps_Back/Zoom Scan (9x9x12)/Cube 0: Measurement grid:  

dx=4mm, dy=4mm, dz=2mm 

Reference Value = 19.4 V/m; Power Drift = -0.137 dB 

Peak SAR (extrapolated) = 4.53 W/kg 

SAR(1 g) = 0.650 mW/g; SAR(10 g) = 0.158 mW/g 

Maximum value of SAR (measured) = 1.51 mW/g 

  

0 dB = 1.51mW/g 
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< 802.11a CH128_5 640 MHz 6 Mbps Back Body / Date : Apr 06, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11a; Frequency: 5640 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 5640 MHz; σ = 6.07 mho/m; εr = 47; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.25, 4.25, 4.25); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11a_ch128_5 640 MHz_6 Mbps_Back/Area Scan (61x101x1): Measurement grid:  

dx=10mm, dy=10mm 

Maximum value of SAR (interpolated) = 0.920 mW/g 

 

802.11a_ch128_5 640 MHz_6 Mbps_Back/Zoom Scan (9x9x12)/Cube 0: Measurement grid:  

dx=4mm, dy=4mm, dz=2mm 

Reference Value = 11.1 V/m; Power Drift = -0.056 dB 

Peak SAR (extrapolated) = 7.52 W/kg 

SAR(1 g) = 0.851 mW/g; SAR(10 g) = 0.188 mW/g 

Maximum value of SAR (measured) = 2.41 mW/g 

  

0 dB = 2.41mW/g 
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< 802.11a CH165_5 825 MHz 6 Mbps Back Body / Date : Apr 07, 2016 > 
 
DUT: ST100; Type: Sample; Serial: Not Specified 

 

Communication System: 802.11a; Frequency: 5825 MHz;Duty Cycle: 1:1 

Medium parameters used : f = 5825 MHz; σ = 6.22 mho/m; εr = 46.6; ρ = 1000 kg/m3  

Phantom section: Flat Section  

 

DASY5 Configuration: 

- Probe: EX3DV4 - SN3666; ConvF(4.73, 4.73, 4.73); Calibrated: 2015-05-26 

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

- Electronics: DAE4 Sn444; Calibrated: 2015-11-23 

- Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1030 

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125 

 

802.11a_ch165_5 825 MHz_6 Mbps_Back/Area Scan (61x101x1): Measurement grid:  

dx=10mm, dy=10mm 

Maximum value of SAR (interpolated) = 0.723 mW/g 

 

802.11a_ch165_5 825 MHz_6 Mbps_Back/Zoom Scan (9x9x12)/Cube 0: Measurement grid:  

dx=4mm, dy=4mm, dz=2mm 

Reference Value = 9.36 V/m; Power Drift = 0.061 dB 

Peak SAR (extrapolated) = 6.78 W/kg 

SAR(1 g) = 0.730 mW/g; SAR(10 g) = 0.137 mW/g 

Maximum value of SAR (measured) = 2.07 mW/g 

  

0 dB = 2.07mW/g 
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ANNEX C. PHOTOGRAPHS 
 

< System Verification > 

 

 < 835 MHz > 

 

 

< 1 950 MHz > 
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< 2 450 MHz > 

 

 

< 5 GHz > 
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< Test position > 

 

Front view (Front of DUT) 

 

 

Side view (Front of DUT) 
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Front view (Back of DUT) 

 

 

Side view (Back of DUT) 
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Front view (Top of DUT) 

 

 

Side view (Top of DUT) 
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Front view (Right of DUT) 

 

 

Side view (Right of DUT) 
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< Liquid Depth > 

 

< 835 MHz > 

 

 

< 1 950 MHz > 
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< 2 450 MHz > 

 

 

< 5 GHz > 
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< DUT Photograph > 

 

 

< Front > 

 

 

< Back > 

 

 



 Page 58 of 137 Report No. W164R-D032 
 

                            EMC-003 (Rev.2) 

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599) 

EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904) 

 

 

< Top > 

 

 

< Bottom > 
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< Left > 

 

 

< Right > 
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ANNEX D. ANTENNA INFORMATION 
 

< Antenna location > 

 Bottom 

Right 

WLAN 

WWAN 
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< Antenna Data Sheet > 

1. WWAN Antenna Data Sheet 
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2. WLAN Antenna Data Sheet 
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ANNEX E. PROBE AND DIPOLE CALIBRATION CERTIFICATES 

 

< E-Field Probe : ES3DV3 – SN 3171 > 
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