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1. Statement of Compliance 
The maximum results of Specific Absorption Rate (SAR) found during testing are as follows. 
 
<Highest SAR Summary> 

Exposure Position Frequency Band Mode Reported SAR1g 
(W/kg) 

Body  
(0mm Gap) 

WLAN2.4G 802.11b 0.374 
WLAN5.2G 802.11n(HT40) 0.284 
WLAN5.8G 802.11a(HT20) 0.316 

 
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. 
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2. SAR Evaluation compliance 

 

 

Product Name: Tablet PC 

Brand Name: / 

Model Name: TM101W635L, GK-MER1027, TM101W638L,GK-MEV1027 

Applicant: SHENZHEN GIEC DIGITAL CO., LTD 

Address: No.1 Building,Factory,No.7 District,Dayang Development 
Areas,FuYongStreet,Baoan,Shenzhen,China 

Manufacturer: SHENZHEN GIEC DIGITAL CO., LTD 

Address: No.1 Building,Factory,No.7 District,Dayang Development 
Areas,FuYongStreet,Baoan,Shenzhen,China 

Applicable 
Standard: 

FCC 47 CFR Part 2 (2.1093) 
ANSI/IEEE C95.1-1992 
IEEE 1528-2013 
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 
FCC KDB 865664 D02 SAR Reporting v01r02 
FCC KDB 447498 D01 General RF Exposure Guidance v06 
FCC KDB 648474 D04 Handset SAR v01r03 
FCC KDB 248227 D01 Wi-Fi SAR v02r02 
FCC KDB 616217 D04 SAR for laptop and tablets v01r02 

Performed Date: 16th Jan. 2017 

Test Engineer: 
 

Reviewed By 
 

Performed Location: 

Shenzhen Sunway Communication CO.,LTD Testing Center  
1/F,BuildingA SDG Info Port, KefengRoad Hi-Tech Park, Nanshan 
District,Shenzhen , Guangdong, China 518104 
Tel: +86-755- 36615880 
Fax: +86-755- 86525532 
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3. General Information: 
3.1 EUT Description: 

 
 
 
 
3.2 Test Environment: 
Ambient conditions in the SAR laboratory: 

 

EUT Information 
Product Name Tablet PC 
Brand Name / 
Model Name TM101W635L, GK-MER1027, TM101W638L,GK-MEV1027 
Hardware Version / 
Software Version / 

Frequency Band 

WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz 
WLAN 5.2GHz Band: 5150 MHz ~ 5250 MHz 
WLAN 5.8GHz Band: 5725 MHz ~ 5850 MHz 
Bluetooth: 2402 MHz ~ 2480 MHz 

Mode 

WLAN2.4GHz: 802.11b/802.11g/802.11n(HT20)/802.11n(HT40) 
WLAN5GHz:802.11a/802.11n(HT20)/802.11n(HT40)/802.11ac(VHT20)/8
02.11ac(VHT40)/802.11ac(VHT80) 
Bluetooth v3.0+EDR  Bluetooth v4.0 LE 

Remark: 
1. The tablet pc not supported Voice mode. 

Items Required Actual 

Temperature ( ) 18-25 22~23 

Humidity (%RH) 30-70 55~65 
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4. SAR Measurement System: 
4.1 Dasy4 System Description: 

 
The DASY4 system 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). 

 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 electronics (DAE) which performs the signal amplification, signal 
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision 
detection, etc. 

 The Electro-optical converter (EOC) performs the conversion between optical and 
electrical of the signals for the digital communication to the DAE and for the analog signal 
from the optical surface detection. 

 A probe alignment unit which improves the (absolute) accuracy of the probe positioning. 
 A computer operating Windows 2000 or Windows XP. 
 DASY4 software. 
 Remote control with teach pendant and additional circuitry for robot safety such as warning 

lamps, etc. 
 The SAM twin phantom enabling testing left-hand and right-hand usage. 
 The device holder for handheld mobile phones.  
 Tissue simulating liquid mixed according to the given recipes. 
 Validation dipole kits allowing to validate the proper functioning of the system. 



 

          SHENZHEN SUNWAY COMMUNICATION CO.,LTD 
Report NO: TS201701006                               Page 8 / 87 

 

5. System Components: 
 DASY4 Measurement Server: 

 
Calibration: No calibration required. 
 

 DATA Acquisition Electronics (DAE): 
 

 
Calibration: Recommended once a year 
 

 Dosimetric Probes: 

 
Calibration: Recommended once a year 

The DASY4 measurement server is based on a 
PC/104 CPU board with a 166MHz low-power 
pentium, 32MB chipdisk and 64MB RAM. The 
necessary circuits for communication with either 
the DAE4 (or DAE3) electronic box as well as the 
16-bit AD-converter system for optical detection 
and digital I/O interface are contained on the 
DASY4 I/O-board, which is directly connected to 
the PC/104 bus of the CPU board. 

The data acquisition electronics consists of a 
highly sensitive electrometer grade preamplifier 
with auto-zeroing, a channel and gain-switching 
multiplexer, a fast 16 bit AD converter and a 
command decoder and control logic unit. 
Transmission to the measurement server is 
accomplished through an optical downlink for 
data and status information as well as an optical 
uplink for commands and the clock. 

Model: EX3DV4, 
Frequency: 10MHz to 6G, Linearity:±0.2dB, 
Dynamic Range: 10 μW/g to100 mW/g 
Directivity: 
± 0.3 dB in HSL (rotation around probe axis)   
± 0.5 dB in tissue material (rotation normal to 
probe axis) 
 
These probes are specially designed and 
calibrated for use in liquids with high permittivities. 
They should not be used in air, since the spherical 
isotropy in air is poor (±2 dB). The dosimetric 
probes have special calibrations in various liquids 
at different frequencies. 
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 Light Beam unit: 

 
Calibration: No calibration required. 
 

 SAM Twin Phantom: 

 
The bottom plate contains three pair of bolts for locking the device holder. The device holder 
positions are adjusted to the standard measurement positions in the three sections. A white 
cover is provided to tap the phantom during off-periods to prevent water evaporation and 
changes in the liquid parameters. On the phantom top, three reference markers are provided 
to identify the phantom position with respect to the robot. 
 

 ELI4 Phantom: 

 

The light beam switch allows automatic "tooling" 
of the probe. During the process, the actual 
position of the probe tip with respect to the robot 
arm is measured, as well as the probe length and 
the horizontal probe offset. The software then 
corrects all movements, such that the robot 
coordinates are valid for the probe tip. The 
repeatability of this process is better than 0.1 
mm. 

The SAM twin phantom is a fiberglass shell 
phantom with 2mm shell thickness (except the 
ear region where shell thickness increases to 
6mm). It has three measurement areas: 
• Left hand 
• Right hand 
• Flat phantom 

The ELI4 phantom is intended for compliance 
testing of handheld and body-mounted wireless 
devices in the frequency range of 30 MHz to 6 
GHz. ELI4 is fully compatible with standard and 
all known tissue simulating liquids. 
Shell Thickness: 2 ± 0.2 mm (sagging: <1%) 
Filling Volume: Approx. 30 liters 
Dimensions: Major ellipse axis: 600 mm 
Minor axis: 400 mm 
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 Device Holder for SAM Twin Phantom: 

    
The DASY device holder has been made out of low-loss POM material having the following 
dielectric parameters: relative permittivity "=3 and loss tangent _=0.02. The amount of 
dielectric material has been reduced in the closest vicinity of the device, since measurements 
have suggested that the influence of the clamp on the test results could thus be lowered 

The DASY device holder is designed to cope with 
different positions given in the standard. It has two 
scales for the device rotation (with respect to the 
body axis) and the 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. 
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6. EUT Test Position: 

This EUT is 2-in-1 tablet may work in laptop or tablet mode. The EUT was tested in Two 
different positions. They are Back/edge1 of the Table with phantom 0 mm gap,  

 

     
 
 
 Illustration for Lap-touching Position 
 
 
<DUT Setup Photos> 
 

 
Back with Phantom 0 mm Gap           Edge 1 with Phantom 0 mm Gap  
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7. Tissue Simulating Liquid  
7.1 The composition of the tissue simulating liquid: 
The following tissue formulations are provided for reference only as some of the parameters 
have not been thoroughly verified. The composition of ingredients may be modified 
accordingly to achieve the desired target tissue parameters required for routine SAR 
evaluation. 

Ingredient 2450MHz 5200MHz 5300MHz 5500MHz 5800MHz 
(% Weight) Head Body Head Body Head Body Head Body Head Body 

Water 62.7 73.2 65.53 72.60 65.53 72.60 65.53 72.60 65.53 72.60 
Salt 0.50 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sugar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Triton X-100 0.00 0.00 17.23 0.10 17.23 0.10 17.23 0.10 17.23 0.10 

Preventol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
HEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Diethylenglycol 
monohexylether 0.00 0.00 17.24 27.30 17.24 27.30 17.24 27.30 17.24 27.30 

Glycol 36.8 26.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 
 
7.2 Tissue Calibration Result: 

Frequency 
(MHz) 

Description 
Dielectric Parameters 

Tissue Temp. 
( ) 

Date Permittivity 
(εr ) 

Conductivity 
(σ) 

2450 
(Body) 

Reference 
52.7 5% 

(50.065~55.335) 
1.95 5% 

(1.8525~2.0475) 
NA 

2017/01/13 
Measurement 50.6 1.87 22.6 

5200 
(Body) 

Reference 
49.0 5% 

(46.55~51.45) 
5.30 5% 

(5.035~5.565) 
NA 

2017/01/14 
Measurement 47.7 5.21 22.9 

5800 
(Body) 

Reference 
48.2 5% 

(45.79~50.61) 
6.00 5% 
(5.7~6.3) 

NA 
2017/01/14 

Measurement 45.9 6.11 22.9 
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Liquid depth in the ELI4 Phantom (2450 MHz) (depth>15cm) 
 
 

 
 Liquid depth in the ELI4 Phantom (5G) (depth>15cm) 
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8. SAR System Validation 
8.1 Validation System: 
In the simplified setup for system evaluation, the EUT 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: 

 
 
8.2 Validation Dipoles: 
The dipoles used is based on the IEEE-1528/EN62209-1 standard, and is complied with 
mechanical and electrical specifications in line with the requirements of both 
IEEE-1528/EN62209-1 and FCC Supplement C.  
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8.3 Validation Result: 
Frequency 

(MHz) 
Description SAR(1g) 

W/Kg 
SAR(10g) 

W/Kg 
Tissue Temp. 

( ) 
Date 

2450 
(Body) 

Reference 
51.8 10% 

(46.62~56.98) 
24.2 10% 

(21.78~26.62) 
NA 

2017/01/13 
Measurement 54.4 25.4 22.6 

5200 
(Body) 

Reference 
75.7 10% 

(68.13~83.27) 
21.0 10% 
(18.9~23.1) 

NA 
2017/01/14 

Measurement 75.4 20.5 22.9 

5800 
(Body) 

Reference 
83.3 10% 

(74.97~91.63) 
23.0 10% 
(20.7~25.3) 

NA 
2017/01/14 

Measurement 77.1 21.3 22.9 
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9. SAR Evaluation Procedures: 
The procedure for assessing the average SAR value consists of the following steps: 

 Power Reference Measurement 
The Power Reference Measurement and Power Drift Measurement jobs are useful jobs for 
monitoring the power drift of the device under test in the batch process. Both jobs measure 
the field at a specified reference position, at a selectable distance from the phantom 
surface. The reference position can be either the selected section’s grid reference point or 
a user point in this section. The reference job projects the selected point onto the phantom 
surface, orients the probe perpendicularly to the surface, and approaches the surface using 
the selected detection method. 
 

 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 finer measurement around the hot spot. The sophisticated 
interpolation routines implemented in DASY4 software can find the maximum locations 
even in relatively coarse grids. The scanning area is defined by an editable grid. This grid 
is anchored at the grid reference point of the selected section in the phantom. When the 
Area Scan’s property sheet is brought-up, grid settings can be edited by a user. 

 
 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 default Zoom Scan measures 7 x 
7 x 7 points (5mmx5mmx5mm) within a cube whose base faces are centered on the 
maxima found in a preceding area scan job within the same procedure. 
 

 Power Drift Measurement 
The Power Drift Measurement job measures the field at the same location as the most 
recent power reference measurement job 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. 
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Block diagram of the tests to be performed 
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10. SAR Exposure Limits 
10.1 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. 
 
 
10.2 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) 

 
 

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

 
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.



 

          SHENZHEN SUNWAY COMMUNICATION CO.,LTD 
Report NO: TS201701006                               Page 19 / 87 

 

11. Measurement Uncertainty: 

NO Source Uncert. 
ai %  

Prob.  

Dist. 

Div. 

k 

ci 

(1g) 

ci 

(10g) 

Stand. 
Uncert. 
ui (1g) 

Stand. 
Uncert.
ui (10g) 

Veff 

1 Repeat 0.04 N 1 1 1 0.04 0.04 9 

Instrument 

2 Probe calibration 7.5 N 2 1 1 3.75 3.75 ∞ 

3 Axial isotropy 0.9 R 0.7 0.7 0.4 0.4 ∞ 

4 Hemispherical isotropy 9.6 R 0.7 0.7 3.9 3.9 ∞ 

5 Boundary effect 1.0 R 1 1 0.6 0.6 ∞ 

6 Linearity 0.9 R 1 1 0.5 0.5 ∞ 

7 Detection limits 1.0 R 1 1 0.6 0.6 ∞ 

8 Readout electronics 0.3 N 1 1 1 0.3 0.3 ∞ 

9 Response time 0.8 R 1 1 0.5 0.5 ∞ 

10 Integration time 2.6 R 1 1 1.5 1.5 ∞ 

11 Ambient noise 3.0 R 1 1 1.7 1.7 ∞

12 Ambient reflections 3.0 R 1 1 1.7 1.7 ∞ 

13 
Probe positioner mech. 
restrictions 

0.4 R 1 1 0.2 0.2 ∞ 

14 
Probe positioning with 
respect to phantom 
shell 

2.9 R 
 

1 1 1.7 1.7 ∞ 

15 Max.SAR evaluation 1.0 R 1 1 0.6 0.6 ∞ 

Test sample related 

16 Device positioning 3.8 N 1 1 1 3.8 3.8 99 
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17 Device holder 5.1 N 1 1 1 5.1 5.1 5 

18 Drift of output power 5.0 R 1 1 2.9 2.9 ∞ 

Phantom and set-up 

19 Phantom uncertainty 4.0 R 1 1 2.3 2.3 ∞ 

20 
Liquid conductivity 
(target) 

5.0 R 0.64 0.43 1.8 1.2 ∞ 

21 
Liquid conductivity 
(meas) 

2.5 N 1 0.64 0.43 1.6 1.2 ∞ 

22 
Liquid Permittivity 
(target) 

5.0 R 0.6 0.49 1.7 1.5 ∞ 

23 
Liquid Permittivity 
(meas) 

2.5 N 1 0.6 0.49 1.5 1.2 ∞ 

24 
Liquid conductivity
temperature 
uncertainty 

4.6 R 
 

0.78 0.71 2.1 1.9 ∞ 

25 
Liquid permittivity
temperature 
uncertainty 

4.6 R 
 

0.23 0.26 0.6 0.7 ∞ 

Combined standard  RSS 
n

i
iiC UCU

1

22  12.4% 12.1% 236 

Expanded uncertainty 
(P=95%) 

U = k CU ,k=2 22.6% 22.4%  
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12. Conducted Power Measurement: 
  
<WLAN 2.4GHz Conducted Power> 

Mode Channel 
Frequency 

(MHz) 
Conducted Average 

Power(dBm) 
Test Rate Data 

802.11b 
1 2412 14.06 1 Mbps 
6 2437 15.56 1 Mbps 
11 2462 14.69 1 Mbps 

802.11g 
1 2412 13.13 6 Mbps 
6 2437 15.34 6 Mbps 
11 2462 11.80 6 Mbps 

802.11n(HT20) 
1 2412 12.57 MCS0 
6 2437 15.40 MCS0 
11 2462 11.78 MCS0 

802.11n(HT40) 
3 2422 12.31 MCS0 
6 2437 15.34 MCS0 
9 2452 10.21 MCS0 

 
<WLAN 5.2GHz Conducted Power> 

Mode Channel 
Frequency 

(MHz) 
Conducted Average 

Power(dBm) 
Test Rate Data 

802.11a 
36 5180 8.32 6 Mbps 
40 5200 10.60 6 Mbps 
48 5240 10.44 6 Mbps 

802.11n(HT20) 
36 5180 8.85 MCS0 
40 5200 9.47 MCS0 
48 5240 11.49 MCS0 

802.11n(HT40) 
38 5190 7.76 MCS0 
46 5230 12.45 MCS0 

802.11ac(VHT20) 
36 5180 8.80 MCS0 
40 5200 9.48 MCS0 
48 5240 10.93 MCS0 

802.11ac(VHT40) 
38 5190 7.50 MCS0 
46 5230 12.41 MCS0 

802.11ac(VHT80) 42 5210 8.74 MCS0 
 



 

          SHENZHEN SUNWAY COMMUNICATION CO.,LTD 
Report NO: TS201701006                               Page 22 / 87 

<WLAN 5.8GHz Conducted Power> 

Mode Channel 
Frequency 

(MHz) 
Conducted Average 

Power(dBm) 
Test Rate Data 

802.11a 
149 5745 8.72 MCS0 
157 5785 9.89 MCS0 
165 5825 11.88 MCS0 

802.11n(HT20) 
149 5745 9.22 MCS0 
157 5785 9.92 MCS0 
165 5825 10.11 MCS0 

802.11n(HT40) 
151 5755 8.93 MCS0 
159 5796 11.52 MCS0 

802.11ac(VHT20) 
149 5745 8.87 MCS0 
157 5785 9.89 MCS0 
165 5825 10.13 MCS0 

802.11ac(VHT40) 
151 5755 8.88 MCS0 
159 5796 10.35 MCS0 

802.11ac(VHT80) 155 5775 10.07 MCS0 
Note: 
KDB 447498 D01 General RF Exposure Guidance v06:
1)Testing of other required channels within the operating mode of a frequency band is not required 
when the reported 1-g or 10-g SAR for the mid-band or highest output power channel is:38  
 a) ≤ 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ≤ 100 MHz  
 b) ≤ 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 
MHz and 200 MHz  
 c) ≤ 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ≥ 200 MHz  
2) The 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances ≤ 50 mm 
are determined by:  
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, 
mm)] · [√f(GHz)] ≤ 3.0 for 1-g SAR, where  

1)f(GHz) is the RF channel transmit frequency in GHz  
2)Power and distance are rounded to the nearest mW and mm before calculation 

KDB 248227 D01 802.11 Wi-Fi SAR v02r02: 
1).DSSS 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.16 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 (remaining) test positions in that exposure configuration and 802.11 transmission 
mode combinations within the frequency band or aggregated band. SAR is also not required for that 
exposure configuration in the subsequent test configuration(s).  
 b) When the reported SAR of the initial test position is > 0.4 W/kg, SAR is repeated for the 802.11 
transmission mode configuration tested in the initial test position using subsequent highest 
extrapolated or estimated 1-g SAR conditions determined by area scans or next closest/smallest test 
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separation distance and maximum RF coupling test positions based on manufacturer justification, on 
the highest maximum output power channel, until the reported SAR is ≤ 0.8 W/kg or all required test 
positions (left, right, touch, tilt or subsequent surfaces and edges) are tested.17  
 c) For all positions/configurations tested using the initial test position and subsequent test positions, 
when the reported SAR is > 0.8 W/kg, 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 
required channels are tested. Additional power measurements may be required for this step, which 
should be limited to those necessary for identifying the subsequent highest output power channels.  
2) When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement 
and test reduction procedures for OFDM are applied (see 5.3, including subclauses). SAR is not 
required for the following 2.4 GHz OFDM conditions.  
 a) When KDB Publication 447498 D01 SAR test exclusion applies to the OFDM configuration.  
 b) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified 
maximum output power and the adjusted SAR is ≤ 1.2 W/kg.  
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<Bluetooth Conducted Power> 

Mode Channel Frequency (MHz) Conducted Average 
Power (dBm) 

BLE-GFSK 
0 2402 3.86 

19 2440 5.03 
39 2480 5.45 

GFSK 
0 2402 0.50 

39 2441 2.36 
78 2480 4.09 

π/4DQPSK 
0 2402 2.00 

39 2441 2.53 
78 2480 3.24 

8DPSK 
0 2402 2.32 

39 2441 2.96 
78 2480 3.70 

Per KDB 447498 D01v06, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 
GHz at test separation distances ≤ 50 mm are determined by: 
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, 

mm)] [ f(GHz)] ≤ 3.0 for 1-g SAR and ≤ 7.5 for 10-g extremity SAR 

f(GHz) is the RF channel transmit frequency in GHz 
Power and distance are rounded to the nearest mW and mm before calculation 
The result is rounded to one decimal place for comparison 

Bluetooth turn up Power 
(dBm) 

Separation Distance (mm) Frequency (GHz) exclusion thresholds 

5.5 0 2.48 1.12 

Per KDB 447498 D01v06, when the minimum test separation distance is < 5 mm, a distance of 
5 mm is applied to determine SAR test exclusion. The test exclusion threshold is 1.12 which is 
<= 3, SAR testing is not required. 
 
Estimated SAR for Bluetooth 

  

Maximum Power 
Exposure Position Body  

Test separation 0 mm 

5.5dBm 
Estimated SAR 

(W/kg) 
0.149W/kg 
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13. Antenna Location
Table pc Antenna 
 
 

     Edge 1 
 
 
 
 
 
 
  

Edge 2      171mm   Edge 4 
    
 
 
 
 
 
 
      

256mm 
    

 Edge 3 
    
  

Front View 
 

308mm 

WLAN Antenna BT Antenna 

52mm 

160mm 

153mm 

Connect keyboard Connect keyboard 

Display Screen 
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Laptop Antenna 
 

256mm 

 
     Edge 1 

 
 
 
 
 
 
  

Edge 2      171mm   Edge 4 
    
 
 
 
 
 
 
      
    

 Edge  

 

 

 

 

 

 

 

 

 

 

 

 

Front View 
 

 

 

 

 

 

 

 

 

308mm 

WLAN Antenna  BT Antenna 

52mm 

160mm 

153mm 

Connect keyboard Connect keyboard 

Keyboard 

Display Screen 
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Laptop position 90  

 

160mm 

Bottom of Laptop 
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The Antenna position 

Exposure 
Position  

Wireless interface 
WLAN 
2.4GHz 

WLAN 
5.2GHz 

WLAN 
5.8GHz 

Tune-up Maximum power dBm  16 13 12 
Tune-up Maximum rated power mw 39.81 19.95 15.85 

 Back of Tablet 
Antenna to user mm  5 

SAR exclusion threshold mw  10 7 6 
SAR testing request? YES YES YES 

Bottom of 
Laptop 

Antenna to user mm  160 
SAR exclusion threshold mw   1196 1166 1162 

SAR testing request? NO NO NO 

Edge 1 
Antenna to user mm  5 

SAR exclusion threshold mw  10 7 6 
SAR testing request? YES YES YES 

Edge 2 
Antenna to user mm  52 

SAR exclusion threshold mw  116 86 82 
SAR testing request? NO NO NO 

Edge 3 
Antenna to user mm  160 

SAR exclusion threshold mw   1196 1166 1162 
SAR testing request? NO NO NO 

Edge 4 
Antenna to user mm  153 

SAR exclusion threshold mw  1126 1096 1092 
SAR testing request? NO NO NO 

General Note:  
1. Maximum power is the source-based time-average power and represents the maximum RF output power 
among production units 
2. Per KDB 447498 D01v06, for larger devices, the test separation distance is determined by the closest 
separation between the antenna and the user. 
3. Per KDB 447498 D01v06, standalone SAR test exclusion threshold is applied ;if the distance of the 
distance of the antenna to the user is<5mm,5mm is used to determine SAR exclusion Threshold 
4. Per KDB 447498 D01v06, the 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation 
distances ≤ 50 mm are determined by:  
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] · [√f(GHz)] 
≤ 3.0 for 1-g SAR, where  

 
ower and distance are rounded to the nearest mW and mm before calculation 

  decimal place for comparison  
5. Per KDB 447498 D01v06, For 100 MHz to 6 GHz and test separation distances > 50 mm, the 1-g and 
10-g SAR test exclusion thresholds are determined by the following  
 1) {[Power allowed at numeric threshold for 50 mm in step a)] + [(test separation distance – 50 
mm)·(f(MHz)/150)]} mW, for 100 MHz to 1500 MHz  
 2) {[Power allowed at numeric threshold for 50 mm in step a)] + [(test separation distance – 50 mm)·10]} 
mW, for > 1500 MHz and ≤ 6 GHz  
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14. Results and Test photos : 
14.1 SAR result summary: 
 
Body (0mm between DUT and Flat Phantom) 
 

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

Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the maximum rated 

power among all production units. 

Scale SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor* Duty Cycle Factor 

 
 
 
 
 
14.2 Evaluation of Simultaneous transmission : 
 
The device does not support WLAN and BT antenna Simultaneous transmission. 
 
 
 

Test Case of Body 
Meas. 
Power 
(dBm) 

Target Power 
(dBm) 

Factor 
Duty 
Cycle 
Factor 

Meas. 
SAR 

(W/kg) 
1g 

Avg. 

Scale 
SAR 

(W/kg) 

Power 
Drift 

< 0.2 
dB 

Plot 
Band Test Position CH 

WLAN 
2.4G 

 Back of 
Tablet 

Ch6 15.56 16.00 1.11 1 0.338 0.374  0.02 #1 

Edge 1 Ch6 15.56 16.00 1.11 1 0.211 0.233  0.11  

WLAN 
5.2G 

 Back of 
Tablet 

Ch46 12.45 13.00 1.14 1.02 0.245 0.284  -0.14 #2 

Edge 1 Ch46 12.45 13.00 1.14 1.02 0.117 0.135  0.05  

WLAN 
5.8G 

 Back of 
Tablet 

Ch165 11.88 12.00 1.03 1.02 0.301 0.316  0.12 #3 

Edge 1 Ch165 11.88 12.00 1.03 1.02 0.185 0.194  -0.06  
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14.3 DUT photos: 

 
Front 

 

 
Back 
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Keyboard 

 

 
Connect with keyboard 
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15. Equipment List: 

NO. Instrument Manufacturer Model S/N Cal. Date Cal. Due Date 

1 E-field Probe Speag EX3DV4 3836 Jul 7th 2016 Jul 6th 2017 

2 
Dielectric 
Probe Kit 

Speag DAK  1038 N/A N/A 

3 DAE Speag DAE4 760 
Jun 24th 
2016 

Jun 23th 2017 

4 Robot Stabuli TX60L N/A N/A N/A 

5 Device Holder Speag SD000H0
1HA

N/A N/A N/A 

6 Vector Network Agilent E5071C 
MY461076

15 
Jul 7th 2016 Jul 6th 2017 

7 
Signal 

Generator 
Agilent E4438C 

MY490722
79 

Jul 7th 2016 Jul 6th 2017 

8 Amplifier Mini-circult ZHL-42W QA098002 N/A N/A 

9 Power Meter Agilent N1419A 
MY500015

63 
Jul 8th 2016 Jul 7th 2017 

10 Power Meter Agilent E4416A 
MY451008

30 
July 7th 2016 July 6th 2017 

11 Power Sensor Agilent N8481H 
MY510200

10 
Jul 8th 2016 Jul 7th 2017 

12 Power Sensor Agilent E9323A 
US404101

34 
July 7th 2016 July 6th 2017 

13 
Directional 

Coupler 
Agilent 772D 

MY461512
75 

Jul 7th 2016 Jul 6th 2017 

14 
Directional 

Coupler 
Agilent 778D 

MY482206
07 

Jul 7th 2016 Jul 6th 2017 

15 
Dipole 

2450MHz 
Speag D2450V2 955 Jan 8th 2015 Jan 7th 2018 

16 Dipole 5GHz Speag D5GV2 1185 Aug 22rd 2014 Aug 22rd 2017 
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Appendix A. System validation plots: 

Date: 1/13/2017 

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955 
Program Name: System Performance Check at 2450 MHz Body 

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 2450 MHz; σ = 1.87 mho/m; εr = 50.6; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(7.20, 7.20, 7.20); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm 
Maximum value of SAR (interpolated) = 16.2 mW/g 
 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 
dy=5mm, dz=5mm 
Reference Value = 89.5 V/m; Power Drift = 0.017 dB 
Peak SAR (extrapolated) = 27.0 W/kg 
SAR(1 g) = 13.6 mW/g; SAR(10 g) = 6.35 mW/g 
Maximum value of SAR (measured) = 15.4 mW/g 
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 0 dB = 15.4mW/g 
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Date: 1/14/2017 

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

DUT: Dipole 5GHz; Type: D5GV2; Serial: 1185 
Program Name: System Performance Check at 5200 MHz Body 

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5200 MHz; σ = 5.21 mho/m; εr = 47.7; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(4.83, 4.83, 4.83); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 8.51 mW/g 
 
d=10mm, Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=1.4mm 
Reference Value = 58.5 V/m; Power Drift = 0.07 dB 
Peak SAR (extrapolated) = 29.0 W/kg 
SAR(1 g) = 7.54 mW/g; SAR(10 g) = 2.05 mW/g 
Maximum value of SAR (measured) = 17.4 mW/g 
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 0 dB = 17.4mW/g 
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Date: 1/14/2017 

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

DUT: Dipole 5GHz; Type: D5GV2; Serial: 1185 
Program Name: System Performance Check at 5800 MHz Body 

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5800 MHz; σ = 6.11 mho/m; εr = 45.9; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(4.30, 4.30, 4.30); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 8.4 mW/g 
 
d=10mm, Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, 
dy=4mm, dz=1.4mm 
Reference Value = 56.51 V/m; Power Drift = 0.01 dB 
Peak SAR (extrapolated) = 35.7 W/kg 
SAR(1 g) = 7.71 mW/g; SAR(10 g) = 2.13 mW/g 
Maximum value of SAR (measured) = 19.3 mW/g 
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 0 dB = 19.3mW/g 
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Appendix B. SAR Test plots: 

#1  

 Date: 1/13/2017  

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

WLAN2.4G_802.11b_Back_0mm_Ch6 

Communication System: 802.11; Frequency: 2437 MHz;Duty  
Medium parameters used: f = 2437 MHz; σ = 1.89 mho/m; εr = 50.3; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(7.20, 7.20, 7.20); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
Back/Area Scan (71x71x1): Measurement grid: dx=12mm, dy=12mm 
Maximum value of SAR (interpolated) = 0.51 mW/g 
 
Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 5.40 V/m; Power Drift = 0.02 dB 
Peak SAR (extrapolated) = 0.63 W/kg 
SAR(1 g) = 0.338 mW/g; SAR(10 g) = 0.212 mW/g 
Maximum value of SAR (measured) = 0.58 mW/g 
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 0 dB = 0.58mW/g 
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 #2 

Date: 1/14/2017  

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

WLAN5G_802.11n(HT40)_Back_0mm_Ch46 

Communication System: 802.11; Frequency: 5230 MHz;Duty  
Medium parameters used: f = 5230 MHz; σ = 5.24 mho/m; εr = 47.5; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(4.83, 4.83, 4.83); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
Back/Area Scan (41x141x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.41 mW/g 
 
Back/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 
Reference Value = 2.40 V/m; Power Drift = 0.05 dB 
Peak SAR (extrapolated) = 0.53 W/kg 
SAR(1 g) = 0.245 mW/g; SAR(10 g) = 0.152 mW/g 
Maximum value of SAR (measured) = 0.46 mW/g 
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 0 dB = 0.46mW/g 
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#3 

Date: 1/14/2017  

Test Laboratory: SUNWAY COMMUNICATION CO.,LTD. 

WLAN5G_802.11a_Back_0mm_Ch165 

Communication System: 802.11; Frequency: 5825 MHz;Duty  
Medium parameters used: f = 5825 MHz; σ = 6.17 mho/m; εr = 45.4; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3836; ConvF(4.30, 4.30, 4.30); Calibrated: 7/7/2016; 
- Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn760; Calibrated: 6/24/2016 
- Phantom: SAM 1; Type: SAM; Serial: TP-1360 
- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172 

 
Back/Area Scan (41x141x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (interpolated) = 0.49 mW/g 
 
Back/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 
Reference Value = 3.57 V/m; Power Drift = -0.05 dB 
Peak SAR (extrapolated) = 0.61 W/kg 
SAR(1 g) = 0.301 mW/g; SAR(10 g) = 0.155 mW/g 
Maximum value of SAR (measured) = 0.56 mW/g 
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 0 dB = 0.56mW/g 
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Appendix C. Probe Calibration Data: 
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Appendix D. DAE Calibration Data: 
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Appendix E. Dipole Calibration Data: 
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*****END OF REPORT***** 


