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SECTION 1: Customer information

Company Name
Address

Telephone Number
Facsimile Number
Contact Person

MITSUMI ELECTRIC CO., LTD

1601, SAKAI, ATSUGI-SHI, KANAGAWA, 243-8533 JAPAN
+81-46-230-4195/46-230-3751

+81-46-230-3500

HAYATO SHIBANO

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

<Information of the EUT>
Type of Equipment
Model No.
Serial No.
Rating
Country of Mass-production
Condition of EUT

Modification of EUT

<Information of the Host device>
Type of Equipment
Model No.
Serial No.
Size
Rating

Option Battery

Device category

Receipt Date of Sample
Country of Mass-production

2.2 Product Description

General Specification
<EUT>
Clock frequency(ies) in the system

<Host device>
Clock frequency(ies) in the system

Wireless LAN module

DW092

66

DC 3.3V

Philippines

Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
No Modification by the test lab

Digital Camera

SG781

J-NK-1 125

H: 66.2mm W: 111.1mm D: 25.28mm
Li-ion Battery (M/N;EN-EL12)
DC3.7V 1050mAh 3.9Wh

N/A

Portable

January 09, 2013

Indonesia

26MHz

48MHz, 32.768kHz for main system
26MHz for Wireless LAN

Radio Specification of WLAN (IEEE802.11b/g/n)

<Information of the EUT>
Radio Type

Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type

Antenna Gain

Transceiver

2412-2462MHz

DSSS and OFDM

DC3.3V (Digital part), DC1.6V (RF Core), DC1.2V (Digital part)
2.4GHz Pattern Antenna

0.41dBi

UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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SECTION 3 : Test standard information
3.1 Test Specification

Title  : Supplement C (Edition 01-01) to OET Bulletin 65 (Edition 97-01):
Supplement C (Edition 01-01) - Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC
Limits for Human Exposure to Radiofrequency Emissions
OET Bulletin 65 (Edition 97-01) - Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields

IEEE Std 1528-2003:
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head
from Wireless Communications Devices: Measurement Techniques Supplement C

In additions;

4 KDB450824D01(v01r01) SAR Prob Cal and Ver Meas

2 KDB450824D02(v01r01) Dipole SAR Validation Verification

A KDB447498D01(v05) Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
Policies

[0 KDB447498D02(v02) SAR Measurement Procedures for USB Dongle Transmitters

[0 KDB648474D04(v01) SAR Evaluation Considerations for Wireless Handsets

0 KDB941225D01(v02) SAR Measurement Procedures for 3G Devices

00 KDB941225D02(v02v01) 3GPP R6 HSPA and R7 HSPA+ SAR Guidance

0 KDB941225D03(v01) Recommended SAR Test Reduction Procedures for GSM/GPRS/EDGE

[0 KDB941225D04(v01) Evaluating SAR for GSM/(E)GPRS Dual Transfer Mode

0 KDB941225D05(v02) SAR for LTE Devices

0 KDB941225D06(v01) SAR test procedures for devices incorporating SAR Evaluation Procedures for Portable
Devices with Wireless Router Capabilities (Hot Spot SAR)

0 KDB941225D07(v01) SAR Evaluation Procedures for UMPC Mini-Tablet Devices

0 KDB 616217D04(v01) SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet Computers

2 KDB865664D01(v01) SAR Measurement Requirements for l00MHz to 6 GHz

2 KDB248227D01(v01r02) SAR Measurement Procedures for 802.11a//b/g Transmitters

Reference

[1JANSI, ANSI/IEEE C95.1-1992: IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, The Institute of
Electrical and Electronics Engineers, Inc., New York, NY 10017, 1992.

[2]SPEAG uncertainty document (AN 15-7/AN19-17) for DASY 5 System from SPEAG

(Shimid & Partner Engineering AG).

3.2 Procedure
Transmitter WLAN
Test Procedure FCC OET BULLETIN 65, SUPPLEMENT C
SAR
Category FCC47CFR 2.1093
Note: UL Japan, Inc. ’s SAR Work Procedures 13-EM-W0429 and 13-EM-W0430

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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3.3 Exposure limit
(A) Limits for Occupational/Controlled Exposure (W/kg)
Spatial Average Spatial Peak (hands/wrissts/ﬁ::/:r?lﬁ(es averaged
(averaged over the whole body) (averaged over any 1g of tissue) &
over 10g)
0.4 8.0 20.0
(B) Limits for General population/Uncontrolled Exposure (W/kg)
Spatial Average Spatial Peak bl Stp/?la:/l)gg( averaced
(averaged over the whole body (averaged over any 1g of tissue) ancsrwristsriect aniies average
over 10g)
0.08 1.6 4.0

Occupational/Controlled Environments: are defined as locations where there is exposure
that may be incurred by people who are aware of the potential for exposure, (i.e. as a result of employment or occupation).

General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals who
have no knowledge or control of their exposure.

NOTE:GENERAL POPULATION/UNCONTROLLED EXPOSURE
SPATIAL PEAK(averaged over any 1g of tissue) LIMIT
1.6 Wikg

3.4 Test Location

*Shielded room for SAR testings

UL Japan, Inc. Head Office EMC Lab. *NVLAP Lab. code: 200572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8116 Facsimile : +81 596 24 8124

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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SECTION 4 : Test result

4.1 Stand-alone SAR result

Measured SAR

Mode 19 SAR [W/kg]
WLAN 11b/g/n(2.4G) 0.301

Scaled SAR*1

Mode 19 SAR [W/kg]
WLAN 11b/g/n(2.4G) 0.301

*1 Measured maximum output power is a maximum of specification. Therefore, compensation calculation was not done.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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SECTION 5: Description of the operating mode
5.1 Output power operating modes
Mode Duty cycle Frequency Test Frequency Modulation
Band
IEEE802.11b 100% 2412-2462MHz 2412MHz (1ch) DSSS
2437MHz(6¢ch) (DBPSK.DQPSK.CCK)
2462MHz(11ch)
IEEE802.11g 100% 2412-2462MHz 2412MHz (1ch)
2437MHz(6¢h)
2462MHz(11ch) (C])aFPDsl\Ig QPSK.16QAM,64QAM)
IEEE802.11n20 100% 2412-2462MHz 2412MHz (1ch) Lon GI Shor.t GI ’
(2.4G) 2437MHz(6¢h) 5%
2462MHz(11ch)

WLAN

Power settings:
Software:

11b/g: 14.5, 11n: 12.5
Wi-Fi_GUI _TOOL (Release X86) Version: 1.0.0.0

*Power of the EUT was set by the software as follows;

*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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5.2 Output power measurement results

Output power measurement for WLAN

1) WLAN (11b/g/n(2.4G))

Note:
1.The 11b mode was maximum average power. The 11g/n SAR is not required for other mode because the maximum

average output power for other mode is less than 1/4dB higher than that measured 11b mode.
2.The other channels are measured if the SAR result at max. AVG power channel will be above 0.8W/kg

[IEEES02.11b]

Freq. Rate | Reading | Cable Atten. Result
Loss

[MHz] | [Mbps] | [dBm] [dB] [dB] [dBm] [mW]

2412 1 0.44 0.63 9.95 11.02 12.65

2412 2 0.46 0.63 9.95 11.04 12.71

2437 2 0.16 0.63 9.95 10.74 11.86

2462 2 0.35 0.63 9.95 10.93 12.39

[IEEE802.11g]

Freq. Rate | Reading | Cable Atten. Result
Loss

[MHz] | [Mbps] | [dBm] [dB] [dB] [dBm] [mW]

2412 6 -0.68 0.63 9.95 9.90 9.77

2437 6 -0.88 0.63 9.95 9.70 9.33

2462 6 -0.91 0.63 9.95 9.67 9.27

[IEEE802.11n-20 Short Gl]

Freq. MCS | Reading [ Cable Atten. Result
Loss

[MHZz] [dBm] [dB] [dB] [dBm] [mW]

2412 0 -2.63 0.63 9.95 7.95 6.24

2437 0 -3.01 0.63 9.95 7.57 5.71

2462 0 -2.90 0.63 9.95 7.68 5.86

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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[IEEE802.11b] Rate Check

Rate Freq. | Reading | Remark
[Mbps] [MHz] | [dBm]
1 2437 0.14
2 2437 0.16 [|*
5.5 2437 0.15
11 2437 -0.08

*: Worst Rate

[IEEE802.11g] Rate Check

Rate Freq. | Reading | Remark
[Mbps] [MHz] | [dBm]
6 2437 -0.88 |*
9 2437 -1.08
12 2437 -1.19
18 2437 -1.38
24 2437 -1.65
36 2437 -2.22
48 2437 -2.51
54 2437 -2.66

*: Worst Rate

[IEEE802.11n] Rate Check
Rate Freq. | Reading | Reading | Remark
Short GI | Long GI
[MHz] | [dBm] | [dBm]
MCS0 2437 -3.01* -3.28
MCS1 2437 -3.19 -3.47
MCS2 2437 -3.66 -3.99
MCS3 2437 -3.89 -4.22
MCS4 2437 -4.29 -4.63
MCS5 2437 -4.63 -4.97
MCS6 2437 -4.94 -5.06
MCS7 2437 -5.13 -5.40
*: Worst Rate

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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5.3 SAR testing operating modes

The operating mode for SAR testing was decided by the output power

SAR measurement for WLAN

Mode Crest factor Modulation Test Frequency Note

IEEE802.11b 1 DBPSK(1Mbps) 2412MHz(1ch) *2
DQPSK(2Mbps) *31)

IEEE802.11g Not required *1

IEEE802.11n20 Not required *1

(2.4G)

WLAN

Power settings: 11b/g: 11, 11n: 9
Software: v20121106base_wireless_test sg781
Version: 1.0.0.0

*Power of the EUT was set by the software as follows;

*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Decision of SAR test channel
The operating mode for SAR testing was decided by the output power
Mode GHz Channel |Turbo "Default Test
Channel Channel"
FCC 15.247
802.11b  [802.11g
2.412 1 \ A
802.11 b/g/n20 2.437 6 6 \ A
2.462 11 \ A

\ = “default test channels”
A = Possible 802.11g channels with maximum average output % dB > the “default test channels”

*1 The 11b mode was maximum average power. The 11g/n SAR is not required for other mode because the maximum
average output power for other mode is less than 1/4dB higher than that measured 11b mode.

*2 The other channel was not required since maximum average output power channel SAR value is less than 0.8W/kg.

*3
1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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5.4 Confirmation before SAR testing

Correlation of Output Power between EMC and SAR tests
It was checked that the antenna port power was correlated within 0~+5% (FCC requirements)
SAR power is equal to DATA of EMC test based on the following reason.

- EMC and SAR tests are performed at the same laboratory.

<Peak power result for maximum data rate in FCC 15.247 test>
IEEE802.11b 2Mbps

Ch Frequency PM Cable Atten. Result
Reading [dBm] Loss [dBm] [mW]
[MHz] PR AVG [dB] [dB] PK AVG PK AVG
1 2412 1.72 0.14 0.88 10.00 12.60 11.02 18.20 12.65
6 2437 1.43 -0.16 0.89 10.00 12.32 10.73 17.06 11.83
11 2462 1.30 -0.14 0.89 10.00 12.19 10.75 16.56 11.89
IEEE802.11g 36Mbps
Ch Frequency P/M Cable Atten. Result
Reading [dBm] Loss [dBm] [mW]
[MHz] PR AVG [dB] [dB] PK AVG PK AVG
1 2412 8.01 -1.18 0.88 10.00 18.89 9.70 77.45 9.33
6 2437 7.69 -1.38 0.89 10.00 18.58 9.51 72.11 8.93
11 2462 7.34 -1.36 0.89 10.00 18.23 9.53 66.53 8.97
IEEE802.11n-20 Short GI MCS6
Ch Frequency P/M Cable Atten. Result
Reading [dBm] Loss [dBm] [mW]
[MHZ] PK AVG [dB] [dB] PK AVG PK AVG
1 2412 8.71 -3.05 0.88 10.00 19.59 7.83 90.99 6.07
6 2437 8.05 -3.51 0.89 10.00 18.94 7.38 78.34 5.47
11 2462 7.56 -3.41 0.89 10.00 18.45 7.48 69.98 5.60

Sample Calculation:
Result = Reading + Cable Loss + Attenuator

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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5.5 Confirmation after SAR testing

It was checked that the power drift [W] is within +/-5%.The verification of power drift during the SAR test is that DASY5
system calculates the power drift by measureing the e-filed at the same location at beginning and the end of the scan
measurement for each test position.

DASYS5 system calucation Power drift value[dB] =20log(Ea)/(Eb)
Before SAR testing : Eb[V/m]
After SAR testing : Ea[V/m]

Limit of power driftf W] =+/-5%
X[dB]=10log[P]=10log(1.05/1)=10log(1.05)-10log(1)=0.212dB

from E-filed relations with power.

p=E"2m=E"2/

Therefore, The correlation of power and the E-filed
XdB=10log(P)=10log(E)*2=20log(E)

Therefore,
The calculated power drift of DASY5 System must be the less than +/-0.212dB.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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SECTION 6 SAR test exclusion considerations

6.1 Standalone SAR test exclusion considerations

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)] -
[Vf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

[] f(GHz) is the RF channel transmit frequency in GHz

[] Power and distance are rounded to the nearest mW and mm before calculation17

[J The result is rounded to one decimal place for comparison

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and
for transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation
distance is < 5 mm, a distance of 5 mm is applied to determine SAR test exclusion.

Mode Modulation Test Frequency Max power(Meas) Scaled power Min. Standalone
distance *2 | SAR tested
IEEES802.11b DQPSK(ZMbpS) 2412MHZ(lCh) 11.04 dBm/ *1 <Smm “
12.71mW

*1 The EUT of maximum output power was used. Therefore, compensation calculation was not done.
*2 Refer to Section 7
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SECTION 7 : Description of the Body setup

7.1 Test position for Body setup

i)Procedure for SAR testing
The tested procedure was performed according to the KDB 447498 D01 (Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies)

ii)Test mode
| WLAN | Data transmission mode (11b)
iii) Test position
No. | Position* | Test WLAN
distance Tested | Antenna Separation
from user
1 Front Omm vl Fixed <25mm
2 Rear Omm vl Fixed <25mm
3 Left Side | Omm vl Fixed <25mm
4 Right Side | Omm ] Fixed >25mm
5 Top Omm vl Fixed <25mm
6 Bottom Omm ] Fixed > 25mm
UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
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Top

5.53mm

Rear

Left side

<Antenna position>
The antennas use for WLAN fixed position.
The antennas are integral part of the device

Right side
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SECTION 8 : Test surrounding

8.1 Measurement uncertainty
The uncertainty budget has been determined for the DASYS measurement system according to the SPEAG documents[2]
and is given in the following Table.

<0.3 — 3GHz range>

Uncertai |Probability (ci) Standard vi

Error Description value £ |distribution [divisor [lg (1g) or
veff

Measurement System
Probe calibration + 6.00 |Normal 1 1 + 6.00 )
Axial isotropy of the probe + 4.7 Rectangular  |V3 0.7 + 1.9 o0
Spherical isotropy of the probe + 9.6 Rectangular |3 0.7 + 39 o0
Boundary effects + 1.0 Rectangular |3 1 + 0.6 o0
Probe linearity + 4.7 Rectangular |3 1 + 2.7 o0
Detection limit + 1.0 Rectangular |3 1 + 0.6 o0
Modulation response + 24 Rectangular |3 1 + 1.4 o0
Readout electronics + 0.3 Normal 1 1 + 0.3 o0
Response time + 0.8 Rectangular |3 1 + 0.5 o0
Integration time + 2.6 Rectangular |3 1 + 1.5 o0
RF ambient Noise + 3.0 Rectangular  |V3 1 + 1.7 )
RF ambient Reflections + 3.0 Rectangular  |V3 1 + 1.7 )
Probe Positioner + 04 Rectangular  |V3 1 + 0.2 )
Probe positioning + 29 Rectangular  |V3 1 + 1.7 )
MaxSAR Eval. + 1.0 Rectangular  |V3 1 + 0.6 )
Test Sample Related
Device positioning + 29 Normal 1 1 + 29 4
Device holder uncertainty + 3.6 Normal 1 1 + 3.6 3
Power drift + 50 Rectangular |3 1 + 29 o0
Power Scaling + 0.0 Rectangular |3 1 + 0.0 o0
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular |3 1 + 23 o0
Liquid conductivity (target) + 50 Rectangular |3 0.64 + 1.8 o
Liquid conductivity (meas.) + 1.8 Rectangular |1 0.64 + 1.2 o
Liquid permittivity (target) + 50 Rectangular |3 0.6 + 1.7 o0
Liquid permittivity (meas.) - 20 Rectangular |1 0.6 - 12 o0
Liquid conductivity + 1.7 Rectangular |3 0.78 + 0.8 o0
- temp.unc (below 2deg.C.)
Liquid permittivity + 03  |Rectangular |\3 0.23 + 00 o
- temp.unc (below 2deg.C.)
Combined Standard Uncertainty + 10.926
Expanded Uncertainty (k=2) + 219

UL Japan, Inc.
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SECTION9:

Measurement results

9.1

WLAN Body SAR

(1)Method of measurement

Step1. The searching for the worst modulation

The test was performed in minimum rate and maximum average output power mode.
Step2. The searching for the worst position
The test was performed at the worst condition of Step1.

Note:

1) The BODY SAR is not required for 11g/n mode because the maximum average output power for 11g/n mode is less than

1/4dB higher than that measured 11b mode.
2) The other channel was not required since maximum average output power channel SAR value is less than 0.8W/kg.

(2)Simulated Tissue Liquid Parameter confirmation
The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit.
The dielectric parameters measurement is reported in each correspondent section.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient Rela.ti\./e i Liquid | Measured Target Deviation Limit
Date Temp. | Humidity e Temp. | Frequency | Parameters Value*] Measured (%] [%]
[degc] | [%] P [deg.c] | [MHz] 2 K
52.7 51.7 -2.0 +/-5
odan | 240 | a2 | M| 235 | 2412 -
2450 & [mho/m] 1.94 1.97 1.8 +/-5
er: Relative Permittivity / o : Coductivity
*1 The Target value is a parameter defined in FCC OET65.
(3)Result of Body SAR
BODY SAR MEASUREMENT RESULTS
Phantom SAR(1g)
Frequency Modulation | Section EUT Set-up Conditions [W/kg]
Separation| Maximum value
Channel| [MHz] Antenna Position [mm] of multi-peak
Step.1 Modulation searching
1 2412 11b 1Mbps |Flat Fixed [Top 0 0.300
1 2412 11b 2Mbps |Flat Fixed Top 0 0.301
Step.2 Position searching
1 2412 11b 2Mbps |Flat Fixed [Front 0 0.013
1 2412 11b 2Mbps |Flat Fixed |Rear 0 0.077
1 2412 11b 2Mbps |Flat Fixed |Left Side 0 0.041
UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 10 _Test instruments
Control No. Instrument Manufacturer| Model No | Serial No Test Item | Calibration Expiration date of the
Date calibration
MOS-04 Digital Humidity N.T INT-1800 MOS04 Power 2012/02/06 2013/02/28
Indicator
MAT-24 Attenuator(10dB)(abov | Agilent 8493C 71389 Power 2012/06/27 2013/06/30
elGHz)
MPM-09 Power Meter Anritsu ML2495A 6K00003348 | Power 2012/10/08 2013/10/31
MPSE-12 Power sensor Anritsu MA2411B 011598 Power 2012/10/08 2013/10/31
UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
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Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Expiration
Date date of the
calibration

MPM-01 Power Meter Agilent E4417A GB41290639 | SAR 2012/03/05 2013/03/31
MPSE-01 Power Sensor Agilent [E9300B US40010300 SAR 2012/02/29 2013/02/28
MPSE-03 Power sensor Agilent [E9327A US40440576 SAR 2012/03/07 2013/03/31

MAT-15 Attenuator(30dB) Agilent 8498A US40010300 SAR 2012/03/15 2013/03/31

MSG-10 Signal Generator Agilent INSI81A MY47421098 [SAR 2012/10/08 2013/10/31

MPA-12 MicroWave System | Agilent 83017A MY39500780 |SAR 2012/03/28 2013/03/31

Amplifier
MRFA-08 Pre Amplifier TSI TCBP0206 - SAR 2012/03/22 2013/03/31
MHDC-12 Dual Directional Coupler Hewlett Packard 772D 2839A0016 SAR Pre Check -

MNA-01 Network Analyzer Agilent/HP [E8358A US41080381 SAR 2012/09/14 2013/09/30
MDPK-01 Dielectric probe kit Agilent 85070D 702 SAR 2012/08/14 2013/08/31
MNCK-01 Type N Calibration Kit Agilent 85032F MY41495257 | SAR 2012/09/18 2013/09/30

MPB-07 Dosimetric E-Field Probe Schmid&Partner EX3DV4 3825 SAR 2012/12/10 2013/12/31

Engineering AG
MDAE-01 Data Acquisition | Schmid&Partner DAE4 509 SAR 2012/07/13 2013/07/31
Electronics Engineering AG
COTS-MSAR-03 [ Dasy5 Schmid&Partner [DASY52.6.1.408 - SAR - -
Engineering AG
COTS-MSAR-02 [ S-Parameter Network | Agilent - - SAR - -
Analyzer
MDA-07 Dipole Antenna Schmid&Partner D2450V2 713 SAR 2012/09/21 2013/09/30
Engineering AG
MPSAM-02 SAM Phantom Schmid&Partner SAM Twin Phantom| 1333 SAR 2012/05/07 2013/05/31
Engineering AG V4.0
MPF-02 2mmOval Flat Phantom | Schmid&Partner QD VA  001B] 1045 SAR 2012/05/08 2013/05/31
ERI 4.0 Engineering AG (ER14.0)
MDH-01 Device holder Schmid&Partner Mounting device for| - SAR Pre Check -
Engineering AG transmitter

MOS-26 Thermo-Hygrometer CUSTOM (CTH-201 A08Q29 SAR 2012/05/14 2013/05/31

MOS-10 Digtal thermometer HANNA Checktemp-2 MOS-10 SAR 2012/08/06 2013/08/31

MBM-13 Barometer Sunoh SBR121 837 SAR 2011/03/14 2014/03/31
MSL2450 Daily check Target value + 5%

SAR room Daily check Ambient Noise<0.012W/kg

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an unbroken chains of
calibrations.
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APPENDIX 1: SAR Measurement data

1. Evaluation procedure

The evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the ear point or central position of flat phantom was used as a
reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each device from
the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and the horizontal grid spacing
was 15 mm x 15 mm, 12 mm x 12 mm or 10mm x 10mm. Based on these data, the area of the maximum absorption was
determined by spline interpolation.

Step 3: Around this point found in the Step 2 (area scan) , a volume of 30mm x 30mm x 30mm or more was assessed by
measuring 7 x 7 x 7 points at least. And for any secondary peaks found in the Step2 which are within 2dB of maximum
peak and not with this Step3 (Zoom scan) is repeated. On the basis of this data set, the spatial peak SAR value was
evaluated under the following procedure:

(1). The data at the surface were extrapolated, since the center of the dipoles is Imm(EX3DV3) away from the tip of the
probe and the distance between the surface and the lowest measuring point is 1.3 mm. The extrapolation was based on a
least square algorithm [4]. A polynomial of the fourth order was calculated through the points in z-axes.

This polynomial was then used to evaluate the points between the surface and the probe tip.

(2). The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the SAR
values averaged over the spatial volumes (1 g or 10 g) were computed by the 3D-Spline interpolation algorithm. The 3D-
Spline is composed of three one-dimensional splines with the “Not a knot"-condition (in X, y and z-directions) [4], [5]. The
volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to calculate
the average.

(3). All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.

Step 4: Re-measurement of the E-field at the same location as in Step 1.

UL Japan, Inc.
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2. Measurement data

[WLAN Body]
SG781 WLAN 11b 1Mbps Top Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f= 2412 MHz; o = 1.973 mho/m; &, = 51.675; p = 1000 kg/m3

Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; ${Probe: Calibration Date}

Sensor-Surface: 2mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 2mm
(Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAOO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.493 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.244 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.971 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.100 W/kg

Maximum value of SAR (measured) = 0.537 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

ik
0.537

0. 430

0.32¢
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SG781 WLAN 11b 2Mbps Top Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f= 2412 MHz; o = 1.973 mho/m; &, = 51.675; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; ${Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.733 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.985 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 0.958 W/kg

SAR(1 g) = 0.301 W/kg; SAR(10 g) = 0.099 W/kg

Maximum value of SAR (measured) = 0.531 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

Wik
0.531

0.425
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Z scan at maximum SAR location WLAN(Body)

SG781 WLAN 11b 2Mbps Top Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f= 2412 MHz; 6 = 1.973 mho/m; &, = 51.675; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; ${Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAOO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 0.463 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

SAR(x.v,z.f0)

— |
SARZ ScanValue Along Z, =0, ¥=0 Markers
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SG781 WLAN 11b 2Mbps Front 0Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f= 2412 MHz; o = 1.973 mho/m; &, = 51.675; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; ${Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan 2 (81x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0207 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.556 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.0370 W/kg

SAR(1 g) =0.013 W/kg; SAR(10 g) = 0.00414 W/kg

Maximum value of SAR (measured) = 0.0268 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

Wik
0.0£7

0.021

0.00547

0.0001357
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SG781 WLAN 11b 2Mbps Rear Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f= 2412 MHz; o = 1.973 mho/m; &, = 51.675; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; ${Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan (81x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.100 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.288 V/m; Power Drift=-0.12 dB

Peak SAR (extrapolated) = 0.164 W/kg

SAR(1 g) =0.077 W/kg; SAR(10 g) = 0.034 W/kg

Maximum value of SAR (measured) = 0.115 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

Wik
DJ%S

0.0%2
0.059
0.048

0.0253

0.000148
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SG781 WLAN 11b 2Mbps Left Side 0Omm 2412MHz

Communication System: WLAN 11a/b/g/n ; Communication System Band: WLAN 11b/g/n; Frequency: 2412 MHz;Duty
Cycle: 1:1

Medium parameters used (interpolated): f = 2412 MHz; 6 = 1.973 mho/m; &, = 51.675; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; $ {Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAOO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan (51x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0644 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.325 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 0.0970 W/kg

SAR(1 g) = 0.041 W/kg; SAR(10 g) = 0.019 W/kg

Maximum value of SAR (measured) = 0.0635 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wi'kg
0.054

0.051
0.038
0.028

0.013

0.000352
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APPENDIX 2 : System Validation

1 System validation result for 2450MHz

System validation result Body 2450
Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Ambient | Relative .. Liquid | Measured . ..
. Liquid Target Deviation Limit
Date Temp. | Humidity s Temp. | Frequency | Parameters Value*1 Measured [%] [%]
[deg.c] | [%] P [deg.c] | [MHz] k ¢
er 52.7 51.5 -2.2 +/-5
9-Jan 24.0 42 MSL 23.5 2450
2450 o [mho/m] 1.95 2.03 4.0 +-5
er: Relative Permittivity / 6 : Coductivity
*1 The Target value is a parameter defined in FCC OET®65.
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient Rela'tlYe Ligufd Liquid | Measured Target Deviation Limit*3
Date Temp. | Humidity I Temp. [ Frequency | Parameters Value®2 Measured [%] [%]
[deg.c] | [%] P [deg.c] | [MHz] ° °
- +/-
oqan | 240 | a2 | M3 235 | 2450 = 222 oL L L6
2450 6 [mho/m] 1.95 2.03 4.0 +/-6

er: Relative Permittivity / ¢ : Coductivity
*2 The target value is the calibrated dipole Body TSL parameters. (D2450V2 SN:713, Measured Body TSL parameters)
*3 The limit is for deviation provided by manufacture.

System validation result (for calibration by manufacture)

SYSTEM VALIDATION

Frequenc SAR 1g [W/kg]
Date 1\(/lIH y Forward Power 250mW Conversion 1W Target 1W *1 Deviation Limit
[MHz] Measured Calculation [%] [%]
9-Jan | 2450.00 13.80 55.20 51.90 6.4 +/-10

*1 The taget value is the parameter defined in 1g SAR (normalizes to 1W) in manufacturer calibrated dipole (D2450V2 SN:713)
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Body 2450MHz System Validation DATA / Dipole2.4GHz / Forward Conducted Power : 250mW

Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;Duty Cycle:
1:1

Medium parameters used: f = 2450 MHz; ¢ = 2.028 mho/m; &, = 51.522; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.33, 7.33, 7.33); Calibrated: 2012/12/10; $ {Probe: Calibration Date}
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2012/07/13

Phantom: ELI 4.0; Type: QDOVAOO01BA; Serial: xxxx

Measurement SW: DASY52, Version 52.8 (3);

Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) =21.8 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5Smm
Reference Value = 103.2 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.21 W/kg

Maximum value of SAR (measured) =21.6 W/kg

Date: 2013/01/09
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wwi'kg
21.a00

17,302
13.004
g. 707

4,409

0.111
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2. System Validation Dipole (D2450V2,S/N:713)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughausstrasse 43, 8004 Zurich, Switzerland

Saervice suisse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration 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

Client

Object

Calibration procedure(s)

Callpration date:

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

All calibrations have been conducted in the closed lat y facility: envi t temp (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Schweizerischer Kallbrierdienst

Primary Standards ID# Cal Date (Certificate No.} Scheduled Calibration

Power mater EPM-4424 GB37480704 06-Oct-08 (Mo. 217-01086) Qct-10

Power sensor HP 8481A US37282783 0B-Oct-09 {Ne. 217-01086) Qct-10

Refarence 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 {No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (MNo. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3206_Apr10) Apr-11

DAE4 SN: 801 10-Jun-10 (Mo, DAE4-601_Jun10) Jun-11

Secondary Standards LD # Check Date (in house} i Scheduled Check

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11

RF generator R&S SMT-08 100005 4-Aug-88 (in housa check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 54208 18-0ct-01 (in house check Oct-09) In house check: Oct-10
Name

Callibrated by: o

Approved by:

This calibration certificate shall not be reproduged except In full without written approval of the laboratary.

Issued: September 8, 2010
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst

. S0 A
Schmid & Partner m Service sulsse d'étalonnage
Engineering AG T Servizio svizzaro di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland i{(}ﬁ“@ Swiss Calibration Service
LT T
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

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)

b)

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

IEC 622009-1, "Pracedure 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile 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:

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.

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

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.

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
cohnector,

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

Certificate No: D2450V2-713_Sep10 Page 2 of 9

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124



Test report No. : 10003703H
Page : 330f64
FCC ID : EwW4DW092
Issued date : January 28, 2013
Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS v52.2

Extrapolation Advanced Extrapolation

Phantom Madular Flat Phantom V5.0

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 mho/m

Measured Head TSL parameters (22.0+0.2)°C 390t6% 1.74 mho/m £ 6 %

Head TSL temperature during test (218 £0.2)°C —— ——

SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 129 mWi/g

SAR normalized normalized to 1W 51.6mW/g

SAR for nominal Head TSL parameters

normalized to 1W

52.4 mW ig £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.08 MW /g

SAR normalized

normalized to 1W

243 mW i g

SAR for nominal Haad TSL parameters

normalized to 1TW

24.4mW /g % 16.5 % (k=2)
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mho/m
Measured Body TSL parameters (22010.2)°C 52.5+6 % 1.956 mho/m+6 %
Body TSL temperature during test (22.0+0.2)°C nen —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0mW /g
SAR normalized normalized to 1W 520mW/g
SAR for nominal Body TSL parameters normalized to 1W 51.9mW/gx17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 m\W input power 6.04mW/ig
SAR normalized normalized to 1W 242mW/g
SAR for nominal Body TSL parameters normalized to 1W 241 mW /g% 16.5 % (k=2)
Certificate No: D2450v2-713_Sep10 Page 4 of 9
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed peint 53.00+1.0jQ
Return Loss -30.4dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 496Q+21jQ
Return Loss -33.5dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1,160 ns |

After long term use with 100W radiated power, only a slight 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 therefore short-circuited for DC-signals.

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

Manufactured by SPEAG
Manufactured on July 05, 2002
Certificate No: D2450V2-713_Sep10 Page 5 of 8
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DASY5 Validation Report for Head TSL

Date/Time: 03.09.2010 15:07:26
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:713

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

Medium: HSL U12 BB

Medium parameters used: f= 2450 MHz; ¢ = 1.74 mho/m; g, = 39; p = 1000 kg/m®
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS5 Configuration:
s  Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibraled: 30.04.2010
*  Sensor-Surface: 3Imm (Mechanical Surface Detection)
& Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
s Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)

»  Posiprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.4 V/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(I g) = 12.9 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 16.2 mW/g

0dB = 16.2mW/g
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Impedance Measurement Plot for Head TSL
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Validation Report for Body

Date/Time: 06.09.2010 13:42:13
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:713

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

Medium: MSIL. UJ12 BB

Medium parameters used: = 2450 MHz; 6 = 1.95 mho/m; ¢, = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Coenfiguration:
e Probe: ES3IDV3 - SN3205; ConvF(4.31, 431, 4.31); Calibrated: 30.04.2010
e  Sensor-Surface: 3Imm (Mechanical Surface Detection)
e  Electronics: DAE4 SnG01; Calibrated: 10.06.2010
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o Measurement SW: DASY52, V52.2 Build 0, Version 52.2.0 (163}

e Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Body/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.7 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 27 Wikg

SAR(1 g) = 13 mW/g; SAR(10 g) = 6.04 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

212

0dD = 16.9mW/g
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Impedance Measurement Plot for Body TSL
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D2450V2 Calibration for Impedance and Return-loss
Date Septembert 21, 2012
Ambient Temperature 24.5 deg.C Relative humidity 58%RH
1. Test environment
Equipment Dipole Antenna Model D2450V2
Manufacture Schmid&Partner Engineering AG | Serial 713
Tested by Hisayoshi Sato/ISE/ULI
2. Equipment used
Control No. Instrument Manufacturer Model No Serial No Calibration Date Exp iratign da.te Git
the calibration
MNA-01 Network Analyzer Agilent/HP E8358A US41080381 2012/09/14 2013/09/30
EST-46 3.5mm Calibration Kit | Agilent 85052D MY43252869 2012/08/13 2013/08/31
MCC-141 Microwave Cable Junkosha MWX221 1203S212(1m) 2012/04/23 2013/04/30
MDA-06 Dipole Antenna Schmld&Partner D1800V2 24040 2010/12/09 2013/12/31
Engineering AG
Schmid&Partner | SAM Twin Pre Check -
MPSAM-02 | SAM Phantom Engineering AG | Phantom V4.0 1333
MOS-24 Thermo-Hygrometer Custom CTH-201 5 2012/05/14 2013/05/31
HSL2450 Daily check -
MSL2450 Daily check -
SAR room Daily check -
3. Test Result
Impeadance, Transformed to feed point |Head Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 53.0 Q+1.0Q |- - -
Calibration(ULJ)2012/8/21 52.260-0.43jQ [-0.74Q-1.43jQ0 |+/-5Q+/-5]Q Complied
Return loss Head Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 -30.4dB - - -
Calibration(ULJ)2012/8/21 -32.96dB -2.56dB 30.4 *+/-20% |Complied
Impeadance, Transformed to feed point |Body Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 49.6 Q+2.15Q |- - -
Calibration(ULJ)2011/9/13 48.250+0.29jQ2 |-1.35Q+1.81jQ |+/-5Q+/-5]Q Complied
Return loss Body Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 -33.5dB - - -
Calibration(ULJ)2011/9/13 -34.89dB -1.39dB 33.5%+/-20% Complied

*Tolerance : According to the KDB450824D02
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Measurement Plots
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3. Validation uncertainty

The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents[2]
and is given in the following Table.

Uncertai |Probability (ci) Standard vi

Error Description value = [distribution |divisor [lg (1g) or
veff

Measurement System
Probe calibration + 6.55 |Normal 1 1 + 6.55 o0
Axial isotropy of the probe + 4.7 Rectangular  [V3 1 + 2.7 00
Spherical isotropy of the probe + 9.6 Rectangular [V3 0 + 0.0 o0
Boundary effects + 1.0 Rectangular  [V3 1 + 0.6 o0
Probe linearity + 4.7 Rectangular  [V3 1 + 2.7 00
Detection limit + 1.0 Rectangular  [V3 1 + 0.6 o0
Modulation response + 0.0 Rectangular  [V3 1 + 0.0 o0
Readout electronics + 03 Normal 1 1 + 03 00
Response time + 0.0 Rectangular  [V3 1 + 0.0 o0
Integration time + 0.0 Rectangular [V3 1 + 0.0 o0
RF ambient Noise + 1.0 Rectangular  [V3 1 + 0.6 o0
RF ambient Reflections + 1.0 Rectangular  [V3 1 + 0.6 o0
Probe Positioner + 0.8 Rectangular |\3 1 + 0.5 o0
Probe positioning + 6.7 Rectangular  [V3 1 + 39 o0
Max.SAR Eval. + 2.0 Rectangular [V3 1 + 1.2 00
Dipole Related
Deviation of exp.dipole + 55 Rectangular  [V3 1 + 32 o0
Dipole Axis to Liquid Distance + 2.0 Rectangular  [V3 1 + 12 00
Input power and SAR drift meas. + 34 Rectangular  [V3 1 + 2.0 o0
Phantom and Setup
Phantomuncertainty + 4.0 Rectangular  [V3 1 + 23 o0
Liquid conductivity (target) + 5.0 Rectangular  [V3 0.78 + 23 o0
Liquid conductivity (meas.) + 5.0 Normal 1 0.26 + 1.3 o0
Liquid permittivity (target) + 5.0 Rectangular  [V3 0.78 + 23 00
Liquid permittivity (meas.) - 50 Normal 1 0.23 - 1.2 0
Liquid conductivity + 1.7 Rectangular \3 0.78 + 0.8 0
- temp.unc (below 2deg.C.)
Liquid permittivity + 03 Rectangular  [V3 0.23 + 0.0 00
- temp.unc (below 2deg.C.)
Combined Standard Uncertainty + 10.491
Expanded Uncertainty (k=2) + 21.0

Note: This uncertainty budget for validation is worst-case.
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