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STATEMENT OF COMPLIANCE
TEST ITEM SPECIFICATION RESULT
OET Bulletin 65 Supplement C (Edition 01-01):
Specific Absorption Rate - Wi-Fi | Evaluating compliance with FCC Guidelines for PASS
802.11 b/g/n - 2.4GHz Band Human Exposure to Radiofrequency
Electromagnetic Fields

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

ANSI/IEEE C95.1-1992.

This device have been testd in accordance with the measurement methods and procedure
specified in IEEE 1528-2003 and FCC OET Bulletin 65 Supplement C (edition 01-01).

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

EXPOSURE EQUIPMENT HIGHEST REPORTED
FRERIZNEY POSITION CLASS SAR VALUE (W/KG)
802.11 b/g/n - 2.4GHz Band Body DTS 0.76
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1. General Remarks

1.1 Complementary Materials

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

Appendix A: System Performance Check
Appendix B: Test Plots of SAR Measurement
Appendix C: Calibration Certificate

2. Test Sites

2.1 Test Facilities

Shenzhen Academy of Metrology and Quality Inspection
Bldg. Metrology and Quality Inspection, Longzhu Road, Shenzhen, Guangdong, China

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606 (semi anechoic
chamber).

The Laboratory is registered to perform emission tests with Industry Canada (IC), and the
registration number is IC4174.

The tests at the test site have been conducted under the supervision of a TUV engineer.




A TUVRheinland"

Produkte

Products
Priufbericht - Nr.: 17033717 004 Seite 5 von 19
Test Report No. Page 5 of 19

2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Kind of Equipment Manufacturer Type Calibrated until
SAR test system SPEAG TX60L
SAR Probe SPEAG ES3DV3 2014.10.31
System Validation
SPEAG D835V2 2014.09.24
Dipole,835MHz
System Validation
SPEAG D1900V2 2014.09.21
Dipole,1900MHz
System Validation
SPEAG D2450V2 2014.10.18
Dipole,2450MHz
Dielectric Probe Kit SPEAG 85070E
Dual-directional coupler,0.10-2.0GHz Agilent 778D
Dual-directional coupler,2.00-18GHz Agilent 772D
Coaxial attenuator Agilent 8491A
Power Amplifier Agilent ZHL42W
Signal Generator R&S SMR20 2015.01.16
Power Meter R&S NRVD 2015.01.19
Call Tester R&S CMU 200 2015.03.30
Data Acquisition Electronics SPEAG DAE4 2015.10.30
Software SPEAG DASY52 -
Network Analyzer Agilent E5071C 2015.04.24
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a 8” tablet with Wi-Fi & Bluetooth function.
For details refer to the User Manual and Circuit Diagram.

3.2 Ratings and System Details

Table 2: Technical Specification

Device type: Portable device

EUT Name: Tablet

Type Identification: NS-15AT08 T8240RK-88T

FCC ID: XUZNS-15AT08

IC number: 10558A-NS15AT08

Operating mode(s) / WiFi: 802.11b 802.11¢g 802.11n
Test modulation DSSS OFDM OFDM
(T,\';Iﬂ‘zs)’:“'t Frequency Range 2412-2462 2412-2462 2412-2462
Maximum tune-up average 16 15 14

output power (dBm):

Operating mode(s) / Bluetooth:

Bluetooth 4.0

Test modulation

GFSK, m/4DQPSK, 8DPSK

Transmit Frequency Range
(MHz):

2402-2480

Maximum tune-up average
output power (dBm):

10

Antenna type:

Integrated antenna

Antenna Gain

2dBi

Battery options:

DC 3.7V
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Table 3: List of WLAN Channel of 802.11b/g/n mode

802.11b 802.11¢g 802.11n (HT20)

Channel Frequency Channel Frequency Channel Frequency

Number (MHz) Number (MHz) Number (MHz)

1 2412 1 2412 1 2412

2 2417 2 2417 2 2417

3 2422 3 2422 3 2422

4 2427 4 2427 4 2427

5 2432 5 2432 5 2432

6 2437 6 2437 6 2437

7 2442 7 2442 7 2442

8 2447 8 2447 8 2447

9 2452 9 2452 9 2452

10 2457 10 2457 10 2457

11 2462 11 2462 11 2462

Table 4: List of Bluetooth Channel (BDR & EDR mode)

Channel |[Frequency |Channel|Frequency |Channel|Frequency |Channel|Frequency
Number |(MHz) Number |(MHZz) Number |(MHz) Number |(MHZz)
0 2402.00 20 2442.00 40 2442.00 60 2462.00
1 2403.00 21 2423.00 41 2443.00 61 2463.00
2 2404.00 22 2424.00 42 2444.00 62 2464.00
3 2405.00 23 2425.00 43 2445.00 63 2465.00
4 2406.00 24 2426.00 44 2446.00 64 2466.00
5 2407.00 25 2427.00 45 2447.00 65 2467.00
6 2408.00 26 2428.00 46 2448.00 66 2468.00
7 2409.00 27 2429.00 47 2449.00 67 2469.00
8 2410.00 28 2430.00 48 2450.00 68 2470.00
9 2411.00 29 2431.00 49 2451.00 69 2471.00
10 2412.00 30 2432.00 50 2452.00 70 2472.00
11 2413.00 31 2433.00 51 2453.00 71 2473.00
12 2414.00 32 2434.00 52 2454.00 72 2474.00
13 2415.00 33 2435.00 53 2455.00 73 2475.00
14 2416.00 34 2436.00 54 2456.00 74 2476.00
15 2417.00 35 2437.00 55 2457.00 75 2477.00
16 2418.00 36 2438.00 56 2458.00 76 2478.00
17 2419.00 37 2439.00 57 2459.00 77 2479.00
18 2420.00 38 2440.00 58 2460.00 78 2480.00
19 2421.00 39 2441.00 59 2461.00
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Table 5: List of Bluetooth Channel (LE mode)

Channel|Frequency |Channel|Frequency |Channel|Frequency [Channel|Frequency
Number |(MHz) Number |(MHz) Number |(MHz) Number |(MHZz)
0 2402.00 10 2422.00 20 2442.00 30 2462.00
1 2404.00 11 2424.00 21 2444.00 31 2464.00
2 2406.00 12 2426.00 22 2446.00 32 2466.00
3 2408.00 13 2428.00 23 2448.00 33 2468.00
4 2410.00 14 2430.00 24 2450.00 34 2470.00
5 2412.00 15 2432.00 25 2452.00 35 2472.00
6 2414.00 16 2434.00 26 2454.00 36 2474.00
7 2416.00 17 2436.00 27 2456.00 37 2476.00
8 2418.00 18 2438.00 28 2458.00 38 2478.00
9 2420.00 19 2440.00 29 2460.00 39 2480.00

3.3 Independent Operation Modes

The basic operation modes are:
A. WiFi transmitting
1. 802.11b
i. CHA1
ii. CH6

ii. CH11
2. 802.11¢g
i. CHA1
ii. CHe6
ii. CH11
B. Off

3.4 Submitted Documents

- Bill of Material

- Constructional Drawing
- PCB Layout

- Photo Document

- Circuit Diagram
- Instruction Manual
- Rating Label
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The EUT is commanded to operate at maximum transmitting power. The EUT shall use its
internal transmitter. The antenna, battery and accessories shall be those specified by the
manufacturer. The EUT battery must be fully charged and checked periodically during the
test to ascertain uniform power output.

Table 6: Configuration of EUT

. Frequency . Default Test Channel Power Control
Operation mode Modulation
P Range (MHz) Low Middle | High Level
802.11b/g/n 2412-2462 DSSS, OFDM | CH1 CH®6 CH11 Test software was
used to configure
Bluetooth (BDR & | 5455 0480 |FHSS CHO  |CH39 |CH78 |the EUT to transmit
EDR mode) ;
at maximum output
Bluetooth (LE mode) |2402-2480 GFSK CHO CH19 CH39 power

4.2 Specific Absorption Rate (SAR) System Check

Dielectric parameters of the tissue simulating liquid were verified prior to the SAR evaluation
using the dielectric proble kit and the network analyzer.

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

Table 7: System Check Results of Dielectric Performance of Tissue Simulating
Liquid

Target Tissue Measured Tissue Liquid
Used Target . o (S/m) Temp
Frequency / Position (+/-5%) (+/-5%) € o (S/m) (°C)
2450 MHz / Body 52.70 1.95 51.4 1.98 22
€= Relative permittivity, o= Conductivity

Table 8: System Check Results of System Verification

o Measured SAR Value
Target SAR Value (1W) (+/-5%) (Normalized to 1W)

1-g (W/kg) 1-g (W/kg)
2450 MHz / Body 50.8 48.8

System Check
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4.3 Exposure Positions Consideration

Top

4 )

Left Front Right

\& 2/

Top

/ o * \

WLAN&BIuetooth Antenna

N\ /

Remark: the diagonal length of EUT is more than 20cm, hence the test was applied on
the rear side & top side only.
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4.4 Test Operation and Test Software

Test operation refers to test setup in chapter 5.

A communication link is set up with the test mode software for WiFi mode test. During the test,
at the each test frequency channel, the EUT is operated at the RF continuous emission mode.

802.11 b/g/n operating modes are tested independently according to the service requirements
in each frquency band.802.11b/g/n modes are tested on channel 1, 6, 11. However, if output
power reduction is necessary for channels 1 and/or 11 to meet restricted band requirements
the highest output channel closest to each of these channels must be tested instead.

SAR is not required for 802.11n when the maximum average output power is less than 4 dB
higher than that measured on the corresponding 802.11b channels.

Each channel should be tested at the lowest data rate, and repeated SAR measurement is
required only when the measured SAR is = 0.8 W/kg.

For each frequency band testing at higher data rates and higher order modulations is not

required when the maximum average output power for each of these configurations is less
than 4 dB higher than those measured at the lowest data rate.

4.5 Special Accessories and Auxiliary Equipment

None.
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5. Test Results

5.1 Huaman Exposure to Radiofrequency Electromagnetic

Fields
RESULT:

Date of testing
Test standard

FCC KDB Publication

Limits

Test setup
Operation mode
Ambient temperature

Relative humidity
Atmospheric pressure

Passed

2014-05-14

CFR Title 47 Part 2 Subpart J Section 2.1093
ANSI/IEEE C95.1-1992

IEEE 1528-2003

FCC OET Bulletin 65 Suppplement C (Edition 01-01)
KDB 447498 D01 v05r01

KDB 248227 D01 v01r02

KDB 616217 D04 v01r01

KDB 865664 D01 v01r01

1.6W/kg

A

22°C

60%
101.0kPa

Table 9: Conducted Power of 802.11b

802.11b Average Power (dBm)
Channel | Frequency(MHz) | Data Rate (bps)
1M bps 2M bps 5.5M bps 11M bps
CHO1 | 2412 12.58 | 12.72 14.23 14.47
CH 06 2,437 1253 | 12.76 14.37 14.53
CH 11 2,462 12.69 | 12.76 14.40 14.67
Table 10: Conducted Power of 802.11¢g
802.11g Average Power (dBm)
Channel Frequency(MHz) | Data Rate (bps)
6M bps 9M bps 12M bps | 24M bps 36M bps | 48M bps 54M bps
CH 01 2,412 12.06 12.16 12.39 12.95 12.99 13.04 13.14
CH 06 2,437 12.44 12.46 12.63 13.30 13.31 13.29 13.37
CH 11 2,462 12.35 12.50 12.75 13.46 13.39 13.48 13.52
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Table 11: Conducted Power of 802.11n

802.11n-HT20 Average Power (dBm)
Channel Frequency(M | Data Rate (bps)
Hz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 | MCS7
CH o1 2,412 10.52 10.63 10.71 11.26 11.42 11.45 11.50 11.54
CH 06 2,437 10.79 11.04 11.15 11.59 11.64 11.67 11.76 11.82
CH 11 2,462 10.92 11.19 11.24 11.79 11.82 11.85 11.89 11.91
Remark:

1. Per KDB 248227 D01 v01r02, choose the highest output power channel to test SAR and
determine further SAR exclusion.
2. For each frequency band, testing at higher data rates and higher order modulations is not
required when the maximum average output power for each of these configurations is less than
1/4dB higher than those measured at the lowest data rate. 2.4GHz WLAN SAR was tested on

802.11b 11Mbps.

3. Per KDB 248227 D01 v01r02, 11g, 11n-HT20 and 11n-HT40 output power is less than 1/4dB
higher than 11b mode, thus the SAR can be excluded.

Table 12: Test result of Peak Output Power of Buletooth (BDR mode)

Channel Channel Frequency Peak Output Power Limit
(MHz) (dBm) (dBm)
Low Channel 2402 -4.32 21
Middle Channel 2441 -3.83 21
High Channel 2480 -3.80 21

Table 13: Test result of Peak Output Power of Bluetooth (EDR mode)

Channel Channel Frequency Peak Output Power Limit
(MHz) (dBm) (dBm)
Low Channel 2402 -4.25 21
Middle Channel 2441 -3.76 21
High Channel 2480 -3.73 21

Table 14: Test result of Peak Output Power of Bluetooth (LE mode)

Channel Frequency Peak Output Power Limit

Channel (MHz) (dBm) (dBm)
Low Channel 2402 5.61 30
Middle Channel 2440 5.97 30
High Channel 2480 5.88 30
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According to KDB 447498 D01 v05r01, the 1-g and 10-g SAR test exclusion thresholds for 100
MHz to 6 GHz at test separation distances < 50mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min.test separation distance,
mm)]*[VfaHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR

The maximum output power of Bluetooth is 5.97dBm (3.95mW), and the minimum separation

distance is 5mm, hence the exclusion thresholds is 1.23 < 3.0, therefore RF exposure evaluation
is not required for Bluetooth.

Table 15: Test result of SAR Values

Test Freq. Average | Tune-Up | Scaling | Measured | Reported
Band Mode Position Channel | (MHz) Power Limit Factor SAR SAR
(dBm) (dBm) (W/kg) (W/kg)

WIFI 2.4G 11b Front 6 2437 14.53 15 1.114 0.682 0.760
WIFI 2.4G 11b Front 1 2412 14.47 15 1.130 0.392 0.443
WIFI 2.4G 11b Front 11 2462 14.67 15 1.079 0.621 0.670
WIFI 2.4G 11b Back 6 2437 14.53 15 1.114 0.226 0.252
WIFI 2.4G 11b Top 6 2437 14.53 15 1.114 0.501 0.558

Remark:

1. Per KDB 447498 D01v05, the reported SAR is the measured SAR value adjusted for
maximum tune-up tolerance.

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

Reported SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor

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

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

4. According to KDB 865664 D01v01, for each frequency band, repeated SAR measurement is
required only when the measured SAR is 20.8W/kg.Measured SAR of all frequency band are
lower than 0.8W/kg, repeated SAR is not required .

Refer to attached Appendix B for details of test results.
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5.2 Measurement Uncertainty

5.2.1 Uncertainty for SAR Test
Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz

Uncertainty Component Tol. Prob | Div ci ci.ui( Vi

(%) Dist. (19) | %)

(19)

Measurement System
Probe Calibration 59 | N 1 1 +5.9 o0
Axial Isotropy 4.7 | R \E 0.7 +1.9 o0
Hemispherical Isotropy 396 |R \/?_) 0.7 +3.9 0
Boundary Effect 1.0 |R \E 1 +0.6 o0
Linearity 4.7 | R \/g 1 2.7 o0
System Detection Limits +1.0 |R \E 1 +0.6 o0
Readout Electronics 0.3 [N 1 1 +0.3 o0
Response Time 0.8 | R % 1 0.5 o0
Integration Time 26 | R % 1 +1.5 o0
RF Ambient Conditions - Noise 3.0 |R % 1 +1.7 o0
RF Ambient Conditions - Reflections 3.0 |R % 1 +1.7 o0
Probe Positioner Mechanical Tolerance 04 | R % 1 +0.2 o0
Probe Positioning with respect to Phantom Shell 29 | R % 1 +1.7 o0
Extrapolation, interpolation and Integration 1.0 |R \E 1 0.6 o0
Algorithms for Max. SAR Evaluation
Test Sample Related
Test Sample Positioning 29 [N 1 1 2.9 145
Device Holder Uncertainty 36 | N 1 1 3.6 5
Output Power Variation - SAR drift measurement 5.0 | R % 1 2.9 o0
Phantom and Tissue Parameters
Phantom Uncertainty (shape and thickness 40 |R \E 1 2.3 0
tolerances)
Conductivity Target - tolerance 5.0 |R % 043 | +1.2 0
Conductivity - measurement uncertainty 25 | N 1 043 | 1.1 0
Permittivity Target - tolerance 5.0 | R \E 049 | 1.4 o0
Permittivity - measurement uncertainty 25 [N 1 049 | #1.2 5
Combined Standard Uncertainty +10.7 | 387
Expanded STD Uncertainty +21.4




A TUVRheinland"

Produkte

Products
Priufbericht - Nr.: 17033717 004 Seite 16 von 19
Test Report No. Page 16 of 19

5.2.2 Uncertainty for System Validation

Uncertainty Component Uncert. Prob. Div. (ci) Std. Unc. (vi)
value Dist. (19) (19) veff

Probe Calibration 16.55 % N 1 1 16.55 % 1

Axial Isotropy 147 % R B 1 +279% 1

Hemispherical Isotropy 19.6 % R NE) 0 +0 % 1

Boundary E_ects 1.0 % R NE) 1 +0.6 % 1

Linearity +4.7 % R \/?_) 1 2.7 % 1

System Detection Limits 1.0 % R NE) 1 +0.6 % 1
- 1. o LBV

Modulation Response 0 % R NG 1 +0 % 1
_ o e

Readout Electronics 0.3 % N 1 1 0.3 % 1

Response Time 0 % R B 1 +0 % 1

Integration Time 0 % R B 1 +0 % 1
L o ol

RF Ambient Noise 1.0 % R NG 1 +0.6 % 1
- 1. o LBV

RF Ambient Re R 3 1

ections $1.0% \/_ 0.6 % 1

Probe Positioner 0.8 % R NE) 1 +0.5 % 1
LA VN o LBV

Probe Positioning 6.7 % R NE) 1 +3.9 9% 1

Max. SAR Eval. 2.0 % R B 1 +1.29% 1

Dipole Related

Deviation of exp. dipole 5.5 % B 1 +3.09 1
LEO B o _J.

Dipole Axis to Liquid Dist. 209 \/?_, 1 129 1
—_. o JLEN BN

Input power & SAR drift +3.49% R NE) 1 +2.0 % 1
JLES o _.

Phantom and Setup

Phantom Uncertainty +4.0 % R B 1 +230, 1

SAR correction £1.9% R B 0.84 +0.9 % 1

Liquid Conductivity (meas.) 2.5 % N 1 0.71 +1.8 % 1

Liquid Permittivity (meas.) 125 % N 1 0.26 +0.7 % 1

Temp. unc. -Conductivity £1.79 R NE) 0.71 +0.7 % 1

Temp. unc. -Permittivity £0.3 % R B 0.26 +0.0 % o

Combined Std. Uncertainty +10.1 %

Expanded STD Uncertainty +20.1 %
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6. Photographs of the Test Set-Up

Photograph 1: Set-up for front side

Photograph 2: Set-up for rear side
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Photograph 3: Set-u_p.for top side

i3t
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SystemPerformanceCheck-D2450 Body

Date: 2014.5. 14.
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:818

Communication System: CW; Communication System Band: Not Specified; Frequency:
2450 MHz;Communication System PAR: 0 dB

Medium parameters used: f = 2450 MHz; ¢ = 1.98 mho/m; €, = 51.4; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
Probe: ES3DV3 - SN3203; ConvF(4.72, 4.72,4.72); Calibrated: 2013.10.31.

Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2013.10.31.
Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

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

Pin=250mW/Area Scan (81x81x1): Interpolated grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 18.3 W/kg

Pin=250mW)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.205 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 24.691 mW(/g

SAR(1 g) = 12.2 mWI/g; SAR(10 g) =5.72 mW/g

[Maximum value of SAR (measured) = 18.4 W/kg

216 I

0dB=18.4 W/kg
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Test Result of SAR Measurement
Date/Time: 2014.05.14.
Test Laboratory: SMQ SAR Test

1. NS-15AT08 WiFi 802.11b Body Faceup, Low channel

DUT: MID; Type: default; Serial: Not Specified

Communication System: 802.11b WiFi 2.4GHz(DSSS,11Mbps); Communication System
Band: 802.11b; Frequency: 2412 MHz;Communication System PAR: 3.599 dB

'Medigm parameters used (interpolated): f = 2412 MHz; o = 2.00 mho/m; ¢, = 51.2; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

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

« Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.03.

e Phantom: ELI v4.0; Type: QDOVAOQ01BB; Serial: TP:xxxx

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

802.11b-Omm/Faceup-Low/Area Scan (71x101x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm

Reference Value = 6.859 V/m; Power Drift = 0.25 dB

Fast SAR: SAR(1 g) = 0.310 mW/g; SAR(10 g) = 0.158 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.404 W/kg

802.11b-Omm/Faceup-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 6.859 V/m; Power Drift = 0.25 dB

Peak SAR (extrapolated) = 0.854 mW/g

SAR(1 g) = 0.392 mW/g; SAR(10 g) = 0.184 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.428 W/kg
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2. NS-15ATO08 WiFi 802.11b Body Faceup, Middel channel

DUT: MID; Type: default; Serial: Not Specified

Communication System: 802.11b WiFi 2.4GHz(DSSS,11Mbps); Communication System
Band: 802.11b; Frequency: 2437 MHz;Communication System PAR: 3.599 dB

[Medium parameters used (interpolated): f = 2437 MHz; o = 2.011 mho/m; €, = 50.719; p =
1000 kg/m?®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

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

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.03.

e Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: TP:xxxx

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
802.11b-Omm/Faceup-Mid/Area Scan (71x101x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm

Reference Value = 4.690 V/m; Power Drift = 0.04 dB
Fast SAR: SAR(1 g) = 0.265 mW/g; SAR(10 g) =0.112 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.389 W/kg

802.11b-Omm/Faceup-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.690 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.848 mW/g

SAR(1 g) = 0.682 mW/g; SAR(10 g) = 0.237 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.845 W/kg
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3. NS-15ATO08 WiFi 802.11b Body Faceup, High channel

DUT: MID; Type: default; Serial: Not Specified

Communication System: 802.11b WiFi 2.4GHz(DSSS,11Mbps); Communication System
Band: 802.11b; Frequency: 2462 MHz;Communication System PAR: 3.599 dB

[Medium parameters used (interpolated): f = 2462 MHz; o = 1.974 mho/m; €, =51.3; p =
1000 kg/m?®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

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

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.03.

e Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: TP:xxxx

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

802.11b-Omm/Faceup-High/Area Scan (71x101x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm

Reference Value = 8.454 VV/m; Power Drift = 0.07 dB

Fast SAR: SAR(1 g) = 0.480 mW/g; SAR(10 g) = 0.236 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.583 W/kg

802.11b-Omm/Faceup-High/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 8.454 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.417 mW(/g

SAR(1 g) =0.621 mWI/g; SAR(10 g) = 0.283 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.657 W/kg
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A, NS-15ATO08 WiFi 802.11b Body Facedwon, Middel channel

DUT: MID; Type: default; Serial: Not Specified

Communication System: 802.11b WiFi 2.4GHz(DSSS,11Mbps); Communication System
Band: 802.11b; Frequency: 2437 MHz;Communication System PAR: 3.599 dB

[Medium parameters used (interpolated): f = 2437 MHz; o = 2.011 mho/m; €, = 50.719; p =
1000 kg/m?®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

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

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.03.

e Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: TP:xxxx

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
802.11b-Omm/Facedown-Mid/Area Scan (71x101x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm

Reference Value = 2.671 V/m; Power Drift = 0.96 dB
Fast SAR: SAR(1 g) = 0.150 mW/g; SAR(10 g) = 0.066 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.229 W/kg

802.11b-Omm/Facedown-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.671 V/m; Power Drift = 0.96 dB

Peak SAR (extrapolated) = 0.508 mW/g

SAR(1 g) =0.226 mWI/g; SAR(10 g) = 0.096 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.239 W/kg
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Test Laboratory: SMQ SAR Test

Date/Time: 2014.05.14
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5. NS-15ATO08 WiFi 802.11b Body Top, Middle Channel

DUT: MID; Type: default; Serial: Not Specified

Communication System: 802.11b WiFi 2.4GHz(DSSS,11Mbps); Communication System
Band: 802.11b; Frequency: 2437 MHz;Communication System PAR: 3.599 dB

[Medium parameters used (interpolated): f = 2437 MHz; o = 2.011 mho/m; €, = 50.719; p =
1000 kg/m?®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

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

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.03.

e Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: TP:xxxx

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
802.11b-0mm 2/top-Mid/Area Scan (71x101x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm

Reference Value = 6.932 V/m; Power Drift = 0.47 dB
Fast SAR: SAR(1 g) = 0.411 mW/g; SAR(10 g) = 0.146 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.625 W/kg

802.11b-O0mm 2/top-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.932 V/m; Power Drift = 0.47 dB

Peak SAR (extrapolated) = 1.231 mW/g

SAR(1 g) = 0.501 mW/g; SAR(10 g) = 0.186 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.618 W/kg
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' CALIBRATION "4'//—'/:\\\‘}"
Add: No,52 Huayumnbei Road, Haidian District, Beijing, 100191, China “l] f\‘ W

' Tek +86-10-62308633-2079  Fax: +86-10-62304633-2504 il
E-wail: Infof@emcite com Hitp:fwwwemeile com

: Client sMQ Certificate No: J13-2-2921

| CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3203
' | Calibration Procedure(s)

TMC-OS-E-02-195
¢ Calibration Procedures for Dosimelric E-field Probes

Calibration date: October 31, 2013

This calibration Cerlificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
' | pages and are part of the certificate.

All catibrations have been conducted in the closed laboratory facility: environment temperature(2243y°C and
humidity<70%.

, | Calibration Equipment used (M&TE critical for calibration)

, | Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jui-13 (TMC, No.JW13-044) Jun-14
! Power sensor NRP-Z91 | 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
! Power sensor NRP-Z91 | 101548 01-Jui-13 (TMC, No.JW13-044) Jun-14
Reference10dBAltenuator | BT0520 12-Dec-12(TMC,No.JZ12-867) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC,No.JZ12-866) Dec-14
Relerence Probe EX3DV4 | SN 3846 03-Sep-13(SPEAG N0.EX3-3846_Sep13) Sep-14
' DAE4 SN 777 22-Feb-13 (SPEAG DAE4-777_Feb13) Feb-14
|
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 8201052606 01-Jul-13 (TMC, No.JW13-046) Jun-14
Network Analyzer ES071C | MY46110673 15-Feb-13 (TMC, No.JZ13-781) Feb-14
Name Function Signature
Calibrated by Zhao Jing SAR TestEngineer | 3 & £
Reviewed by: Qi Dianyuan SAR Project Leader c:},}ﬁ/
Approved by: Lu Bingsong Deputy Director of the laboratory : .)O":?’l,

Issued; November 4, 2013
This calibration certificate shall not be reproduced except In full without written approval of the laboratory.

Certificate No: J13-2-292] Page | of 11
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VAR, | CALBRATION LABORATORY
' Add: No.52 Huaywacbei Road, Haidian District, Beijing, 100191, China
Tek: +86.10-62304633-2079 Fax: +86-10-62304633-2504
Bemail: Info@emeite.com Hetpifwww.emcite.com
|
} Glossary:
TSL tissue simulating kquid
; NORMX,y.z sensitivity in free space
: ConvF sensitivity in TSL / NORMx,y,2
' DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
' ABCD modulation dependent linearization parameters

Polarization & & rotation around probe axis
Polarization © © rotation around an axis that is In the plane normal to probe axis {(at measurement center), i
{ 6=0 is normal to probe axis

Calibration Is Performed According to the Following Standards:
: a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques®, December 2003
' b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used

in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

! Methods Applied and Interpretation of Parameters:
| o NORMy,y,z: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f= 1800MHz: waveguide).
NORMXx,y,z are only intermediate values, i.e., the unceriainties of NORMx,y,z does not effect the

{ E* -field uncertainty inside TSL (see below ConvF),
| o NORM(Dx,y.z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of the
' frequency response is included in the stated uncertainty of ConvF.
e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.
o PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics,
! o Axyz Bx.yz Cx.y.z;VRxy,2:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
! media. VR is the maximum calibration range expressed in RMS voltage across the diode.
i o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for {S800MHz) and inside waveguide using analytical field distributions based on
1 power measurements for { >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,.z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
) allows extending the validity from+50MHz to+100MHz.
e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.
| o Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.
e Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No: 113-2-2921 Page 2 of 1t
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Add: No.52 Huayvanbei Road, Haidian District, Beijing, 100191, China
Tel; +86-10-62304633-2079 Fax: 486-10.62304633.2504
E-mail; lnfo@emeite com Hep:Ywwwemcite.com

@ Probe ES3DV3

SN: 3203

Calibrated: October 31, 2013
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: J13-2.2921 Page 3 of 11
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‘ CALIBRATION LABORATORY

Add: No.52 Hueayuanbei Road, Haidian Disteicl, Befjing, 100191, China
Tol: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-wail: Infof@emcite.com Hitp:fwwwemeite.com

DASY - Parameters of Probe: ES3DV3 - SN: 3203

Basic Calibration Parameters

B | Sensor X Sensor Y SensorZ ‘Unc (k=2)
Norm(uV/(Vim)y)* 1.30 1.26 1.11 £10.8%
| DCP(mV)® 103.9 104.0 105.8 |
Modulation Calibration Parameters
uiD Communication A B c D VR Unc®
System Name dB dB{uV d8 mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 2004 | +3.5%
y oo |00 1.0 184.0
z 0.0 0.0 1.0 184.4

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).
® Numerical linearization parameter: uncertainty not required.
£ Uncertainly is determined using the max. deviation from finear response applying rectangutar distribution

and is expressed for the square of the field value,

Certificate No: J§3-2-2921 Paged of 11
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‘ CALIBRATION LABORATORY

Add: No.52 Huaywanbei Road, Haidian District, Beijing, 100191, China
! Tel: +36-10-62304633-2079 Fax: +86-10-62304633-2504
E-madll: Infofemeite.com Hup:ifwwawemeite.com

DASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz]c P:n:.l:ttli:l.( y ¢ Com:\sn::\;ity ConvF X f ConvF Y | ConvF Z | Alpha ?:1::;‘ ::(:;‘) ‘

900 415 0.97 6.55 655 | 655 |039 [177 |+12% |
' 1810 40.0 1.40 5.41 5.41 541 (031 [222 [+12%
‘ 2450 39.2 1.80 507 | 507 507 [054 {166 | +12%

© Frequency validity of £+100MHz only appkes for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
! uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band,
i " At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liquld compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
resiricted to £5%. The uncertainty is the RSS of the ConvF uncartainty for indicated target tissue parameters,

Certificate No: 113-2-2921 Page 5 of 11
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Add: No.52 Hoaywanbei Road, Haldian Disteict, Beijing, 100191, China

Tek: +86-10-62304633-2079
Bemall; Info@emcite.com

Fax: +86-10-6230M633-2504
Hetpolfwwwemeine.com

DASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

: T

f [MHz]® P:;::::;y, °°“‘:‘s"‘,’r:;it" ConvF X | ConvFY | ConvF Z | Alpha '(’:"":‘;' ;‘l’":;')
900 55.0 1.05 875 |675 1675 |214 |080 | +12%
1810 533 1.52 512|512 |512  |032 |238 | £12%
2450 52.7 1.95 472|472 |472  |064 |149 | +12%

© Frequency validity of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

unceriainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicaled frequency band.

AL frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values, At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to 25%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

Centificate No: 113-2-2921
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' In Collaboration with
S p e a g _
A CALIBRATION LABORATORY
Add: No.52 Huayvanbei Roud, Haidian District, Beijing, 100191, China

Tek: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Infogdemcite.com Hitp:fwwwemeite com

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

- -
- ()
1 ad

-
w
-l 4

Frequency response (normalized)

—————1
1500 2000 2500
E f [MHz =
TEM [ ] R2’2_

T 1
0 500 1000

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Centificate No: J13-2-2921 Page 7 of 11
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Add: No.52 Heaywanbei Road, Haildian District, Beijing, 100191, China
Tel; #86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Infoi@emcite.com Hitpefwww.emcite.com

Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

%

0.5 - i &

N M i s o e PR N

RN | P S S S
E, 00 it radodFATATE AT b b gy

0.8 .0 ] R TESURTIINS SOTSNUTNY HOPDN ) frsesissnsifas
e i 83 SRR I
1.0 L4 ; ; ; 1 i : t t T g T

160 100 -50 0 60 100 160
Roli[*]
[-+—{100MHz —:—600MHz —+— 1800MHz —+— 2500MHz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)

Certificate No: J13-2-2921 Page 8 of 1
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/N CALIBRATION LABORATORY

Add: No.52 Henyvanbed Road, Haidien District, Beijing, 100191, China
| Tel: +86-10-62304633-2079 Fax: 486-10-62304633-2504

Evmnil: Infodecncite.com Hupcliwww.emcite. com
: Dynamic Range f(SAReaq)
| (TEM cell, f = 900 MHz)
10°
! 10* 4
- el
| &
'g 10" 4
’ £
107 -
10" 4
107
SAR[mW/em’)
[ @3 net componsated —@— compensated
2 -
o
. g
e
" u
1
2 ey ey v ' ]
10° 10’ o 10"
e N SAR[mWicm')
| —®-inot compensated ® - compensated

Uncertainty of Linearity Assessment; £0.9% (k=2)
Certificate No: J13-2-2921 Page 9 of 11
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VAR, |  CAUBRATION LABORATORY

Add: No.52 Heaywanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Infoi@emcite.com Hitp www.enscile.com

. Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)

0

——ee e

He \‘ S .1 - A__'

| b (O : l

o

R

I | S iseo |0
| j
I
x B! LSS !

, 1099 [ F—

—

10 On) 0D 040 OO O 00 0N OFF 0 (D

Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)

Certificate No: J13-2-2921 Page 10 0f 11
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Add: No.52 Huayvanbei Road, Haidisn District, Boijing, 100191, China
Tel +86-10-62304633-2079 Fax: 186-10-62304633-2504
E-mail: Info@@emcite.com Hitpetfwwwemcite com

Other Probe Parameters

' In Coflabboration with
s p e a g
‘ CALIBRATION LABORATORY

DASY - Parameters of Probe: ES3DV3 - SN: 3203

Sensor Arrangement Triangular
Connector Angle (°) 175
| Mechanical Surface Detection Mode enabled
; Optical Surface Detection Mode disable
) Probe Overall Length 337mm
' Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm

| Probe Tip to Sensor Y Calibration Point me—
:oba Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Sur}aco 3mm

Certificate No: J13-2-2921 Page 11 of 11
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Calibration Laboratory of Schweizerischer Kalibrierdienst

Schmid & Partner Service sulsse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient  SMQ (Auden) Certificate No: D2450V2-818_Oct12

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 818

Calipration procedura(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 18, 2012

This callbration certdicate decuments the traceability to national standards, which realize the physical units of measurements (S1)
The measurements and the uncertamnties with confidance probability are glven on the following pages and are part of the cartificate

All calitvations have baen conducted in the closed laboratory facility: enwironment temperature (22 + 3)"C and humidity < 70%

Calibration Equipment used (MATE onitical for calibration)

Primary Standards o # Cal Date (Certdicate No ) Scheduled Calibration
Power meter EPM-442A | GB37480704 05-Oct-11 (No. 217-01451) Oct-12
Power sensor HP B4AB1A ‘ US3r2e2783 05-0c1-11 (No. 217-01451) OCct-12
Reference 20 B Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13
Type-N mismatch combination SN 5047 2/ 08327 27-Mar-12 (No. 217-01533) Apr-13
Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No, ES3-3205_Decl1) Dec-12
DAE4 SN: 801 27-Jun-12 (No. DAE4-601_Jun12) Jun-13
l; Secondary Standards D # Cheack Date (in house) Scheduled Check
[Powef sansor HP 8481A MY41082317 18-0Oct-02 (in house chack Oct-11) In house check. Oct-13
RF generator R&S SMT-06 100005 04-Aug-89 (In house check Oct-11) In house check: Oct-13
Network Analtyzer HP 8753E US37390585 54206 18-Oc1-01 (in house check Oct-12) In house check: Oct-13
Name Function Signature
Caltwated by Israe El-Naoug Laboratory Technician ( \
Staees El ’zyczmuﬂ
Approved by: Katja Pokovic Technical Manager o AP,
P e o

-~

Issued: Oclober 18, 2012
| This cakbration certificate shall not be reproduced excapt in full without written approval of the laboratory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by tne Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.3
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Measured Head TSL parameters (22.0£0.2)°C 384+6% 1.85 mho/m £ 6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 W/kg
SAR for nominal Head TSL parameters normalized to TW 52.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho'm
Measured Body TSL parameters (22.0x20.2)°C 510=6% 202 mho/m+6 %
Body TSL temperature change during test <05°C -— -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wika
SAR for nominal Body TSL parameters normalized to 1W 50.8 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.03 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.8 W/kg = 16.5 % (k=2)
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Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 5300Q+25iQ
Return Loss -284dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 501Q+44Q

Return Loss -271dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.165 ns

After long term use with 100W radiated power, only a shght warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutfactured by SPEAG
Manufactured on December 11, 2008
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DASYS Validation Report for Head TSL

Date: 18.10.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; &, = 38.4: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Serial: 1001

o DASYS52 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.551 V/m; Power Drift =0.07 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 17.0 Wrkg

48
o

& LLALLL

14.40

-19.20 /

-24.00

0dB = 17.0 W/kg = 12.30 dBW/ke
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Hldg

1529824 254300 16519pH

Impedance Measurement Plot for Head TSL

18 Oct 2012 10:14:13
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DASYS Validation Report for Body TSL

Date: 18.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.02 mho/m: ¢ = 51; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.26, 4,26, 4,.26); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP5S0AA; Serial: 1002

« DASYS5252.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.079 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6,03 W/kg

Maximum value of SAR (measured) = 17.0 Wikg

4.60
-14.40
13,20

2400

0dB = 17.0 W/kg = 12.30 dBW/kg
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Impedance Measurement Plot for Body TSL

18 Oot 2012
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D2450V2, serial No. 818 Extended Dipole Calibrations
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Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

2450 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2013-10-18 27.110 50.055 4.4121
2013-10-17 -26.329 -2.88 51.434 1.38 5.9356 1.52
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