Attention: To check the authenticity of testina / inspection report & certificate. pls. contact tel: (86-755)83071443

Report No.: SHEM111000137410
Issue Date: 11-22, 2011
Page 1 of 68

Full SAR Test Report

Applicant Name: Widefly Ltd.
Applicant Address: Unit 205, 2/F, Lakeside 2, Hong Kong Science Park, Shatin, N.T.,

HONG KONG
The following samples were submitted and identified on behalf of the client as:
Sample Description POS PDA
Brand Name Widefly
Model Number WF43

Final Hardware Version Tested | WF43 MB V1.2
Final Software Version Tested |v1.0.2

FCCID ZXWWF43
IC ID 9861A-WF43
Date Initial Sample Received 09-14,2011
Testing Start Date 11-21,2011
Testing End Date 11-21,2011

According to:
FCC 47CFR § 2.1093, IEEE Std C95.1-2005

IEEE1528-2003, OET Bulletin 65 Supplement C, RSS-102-2010

Comments/ Conclusion:
The configuration tested complied to the certification requirements specified in this report.

Signed for on behalf of SGS

wellam, Dand o2

Prepared approved

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
http://www.sgs.com/terms_and _conditions.htm. and, for electronic format documents to Terms and Conditions for Electronic Documents at
www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
holder of this document is advised that information contained heron reflects the company’s findings at the time of its intervention only and within the
limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligation under the transaction documents. This document cannot be reproduced except in full, without prior
written approval of the Company.Any unauthorised alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s)
tested and such sample(s) are retained for 30 days only
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1. Report Overview

This report details the results of testing carried out on the samples listed in section 17, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in series
production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this test report is used in any configuration
other than that detailed in the test report, the manufacturer must ensure the new configuration complies with all relevant
standards and certification requirements. Any mention of SGS Shanghai EMC lab or testing done by SGS Shanghai
EMC lab made in connection with the distribution or use of the tested product must be approved in writing by SGS
Shanghai EMC lab.

2. Test Lab Declaration or Comments
None
3. Applicant Declaration or Comments

None

4. Full Test Report

A full test report contains, within the results section, all the applicable test cases from the certification requirements of the
permanent reference documents of the listed certification bodies.

5. Partial Test Report

A partial test report contains within the results section a sub-set of all the applicable test cases from the certification
requirements of the permanent reference documents of the listed certification bodies.

6. Measurement Uncertainty

Measurements and results are all in compliance with the standards listed in section 12 of this report. All measurements
and results are recorded and maintained at the laboratory performing the tests and measurement uncertainties are taken
into account when comparing measurements to pass/ fail criteria.
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A C d e = i = k
b1 g
f(d,k) cxgle
. Section Tol Prob . | Div. Ci 1g Vi
Uncertainty Component - - :
in P1528 (%) Dist. (19) ui (%) | (Veff)
Probe calibration E.2.1 6.3 N 1 1 6.3 0
Axial isotropy E.2.2 0.5 R \/é (- Cp)ﬂ2 0.20 0
hemispherical isotropy E.2.2 2.6 R \/§ \JCo 1.06 0
Boundary effect E.2.3 0.8 R \/§ 1 0.46 o0
Linearity E.2.4 0.6 R J3 1 0.35 ®
System detection limit E.2.5 0.25 R V3 1 0.15 o
Readout electronics E.2.6 0.3 N 1 1 0.3 o0
Response time E.2.7 0 R \/3 1 0 c0
Integration time E.2.8 2.6 R V3 1 15 %
RF ambient Condition —Noise E.6.1 3 R \/é 1 1.73 o0
RF ambient Condition - reflections E.6.1 3 R \/§ 1 1.73 0
Probe positioning- mechanical tolerance E.6.2 1.5 R \/§ 1 0.87 c0
Probe positioning- with respect to
rovep 9 P E.6.3 2.9 R \/é 1 1.67 o0
phantom
Max. SAR evaluation E.5.2 R \/é 1 0.58 ©
Test sample positioning E.4.2 4 N 1 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.6 0
Output power variation —SAR drift
putp 6.62 5 R \/é 1 2.89 o0
measurement
Phantom uncertainty 1 0
_ E.3.1 4 R V3 2.31
(shape and thickness tolerances)
Liquid conductivity 0.64 ©
E.3.2 5 R \/é 1.85
- deviation from target values
Liquid conductivity 0.64 5
E.3.2 4 N 1 2.56
- measurement uncertainty
Liquid permittivit 0.6 c0
auap Y E.3.3 5 R V3 1.73
- deviation from target values
Liquid permittivit 0.6 5
qauiap y E.3.3 4 N 1 2.40
- measurement uncertainty
Combined standard uncertainty RSS 10.71 430
Expanded uncertainty
K=2 21.43
(95% CONFIDENCE INTERVAL)
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7. Testing Environme
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nt

Normal Temperature

+20to +24 °C

Relative Humidity

35to 60 %

8. Primary Test Laboratory

Name: EMC Laboratory
SGS-CSTC Standards Technical Services(Shanghai) Co., Ltd
Address: N0.588, West Jindu Rd, Songjiang District, Shanghai, China
201612
Telephone: +86 (0) 21 6191 5664
Fax: +86 (0) 21 6191 5678
Internet: http://www.cn.sgs.com
Contact: Mr. David Lee
Email: david-jc.lee@sgs.com
9. Details of Applicant
Name: Widefly Ltd.
Unit 205, 2/F, Lakeside 2, Hong Kong Science Park, Shatin, N.T.,
Address:
HONG KONG
Telephone: '+852 3679 3689
Fax '+852 3013 8659
Contact: James Wong
Email: james.wong@widefly.com

10. Details of Manufacturer

Name: Widefly Ltd.
Unit 205, 2/F, Lakeside 2, Hong Kong Science Park, Shatin, N.T.,
Address:
HONG KONG
Telephone: '+852 3679 3689
Fax '+852 3013 8659
Contact: James Wong
Email: james.wong@widefly.com

11. Other testing Locations

Name:

Not Required

Address:

Telephone:

Contact:

Fax
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The Equipment under Test (EUT) has been tested at SGS’s (own or subcontracted) laboratories according to

FCC 47CFR § 2.1093, IEEE Std C95.1-2005, IEEE1528-2003, OET Bulletin 65 Supplement C,RSS-102 2010

The following table summarizes the specific reference documents such as harmonized standards or test
specifications which were used for testing as SGS’s (own or subcontracted) laboratories.

Identity Document Title Version
gclg;;?CFR § Radiofrequency radiation exposure evaluation: portable devices 2001
IEEE Std IEEE Standard for Safety Levels with Respect to Human Exposure to 2005
€95.1-2005 Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
IEEE1528-2003 Absorption Rate (SAR) in the Human Head from Wireless Communications 2003
Devices: Measurement Techniques
OET Bulletin 65 Additional Information for Evaluating Compliance of Mobile and Portable Devices 2001
Supplement C with FCC Limits for Human Exposure to Radiofrequency Emissions
KDB 248227 D01 SAR Measurement Procedures for 802.11a/b/g Transmitters 2007
KDB 447498 DO1 Moblle_anq Porta_ble Device RF Exposure Procedures and Equipment 2009
Authorization Polices
RSS-102 Radio Frequency (RF) Exposure Compliance of Radio communication Apparatus 2010
(All Frequency Bands)
Uncontrolled Environment
Human Exposure )
General Population
] 1.60 W/kg
Spatial Peak SAR
(averaged over a mass of 19)
Table 12-1 RF Exposure Limits
Notes:

Uncontrolled environments are defined as locations where there is potential exposure of individuals who have no

knowledge or control of their potential exposure.

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd

Testing Center-EMC Laboratory

No. 588, West Jindu Road, Shanghai, China 201612 t (86 -21)61915664 f (86-21) 61915678
FHIEsle Y fAVT T 4 #8762 588 F) Elﬂéﬂ: 201612 t (86-21) 61915664 f (86-21)61915678

ww.cn.sgs.com

e sgs.china@sgs.com

SHEMC

Member of the SGS Group (Société Générale de Surveillance)



mailto:sgs.china@sgs.com

Report No.: SHEM111000137410
Issue Date: 11-22, 2011
Page 8 of 68

13. Primary Laboratory Accreditation Details

The test facility is recognized, certified, or accredited by the following organizations:

CNAS (No. CNAS L0599)
CNAS has accredited SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. to ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laboratories (CNAS-CLO1 Accreditation Criteria for the
Competence of Testing and Calibration Laboratories) for the competence in the field of testing. Date of expiry:
2014-07-26.

FCC - Registration No.: 402683
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. has been registered and fully described in a report filed
with the Federal Communications Commission (FCC). The acceptance letter from the FCC is maintained in our files.
Registration No.: 402683, Expiry Date: 2012-03-17.

Industry Canada (IC) — IC Assigned Code: 8617A; Test Site Number: 8617A-1
The 3m Semi-anechoic chamber of SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No.: 8617A and the No. 8617A-1 is our chamber site number. Expiry Date: 2014-09-20.

VCCI (Member No.: 3061)
The 3m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration No.: R-3172
and C-3514 respectively. Date of Registration: 2009-11-30. Date of Expiry: 2012-03-17.
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14. SGS Shanghai EMC lab, Personnel

SGS EMC Shanghai Project Management Team and list of approved Testers for SGS EMC Shanghai.

Surname Forename Initials
Wu Tony Tony Wu

Xu Jim Jim Xu

Zhu Liky Liky Zhu

Xu Keny Keny Xu

Xu Gillsan Gillsan Xu
Xu Jesse Jesse Xu
Wang Willam Willam Wang
Lee David David Lee
Chen Jianguo Jianguo Chen
Wu Carrey Carrey Wu
Wu Willie Willie Wu
Zheng vy vy Zheng
Cang Zoe Zoe Cang
Zhou Lance Lance Zhou
He Sheldon Sheldon He
Zhang Neil Neil Zhang
Zhang Zenger Zenger Zhang

Version 2011-07-01

SHEMC
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15. Test Equipment Information
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15.1 SPEAG DASY4

Test Platform SPEAG DASY4 Professional
Location SGS SH Lab #8
Manufacture SPEAG

SAR Test System (Frequency range 300MHz-3GHz)
Description 835, 900, 1800, 1900, 2000, 2450 frequency band

HAC Extension

DASY4: V4.7 Build 80
Software Reference .

SEMCAD: V1.8 Build 186
Hardware Reference

. . . . Due date of
Equipment Model Serial Number Calibration Date o
calibration
Robot RX90L F03/5V32A1/A01 n/a n/a
Phantom SAM 12 TP-1283 n/a n/a
DAE DAE4 915 2011-07-26 2012-07-25
E-Field Probe EX3DV4 3081 2011-07-11 2012-07-10
Validation Kits D2450V2 869 2011-07-15 2012-07-14
Agilent Network Analyzer E5071B MY42100549 2011-10-10 2012-10-09
RF Bi-Directional Coupler ZABDC20-252H n/a 2011-10-10 2012-10-09
Agilent Signal Generator E4438C 14438CAT0O-19719 | 2011-10-10 2012-10-09
Mini-Circuits Preamplifier ZHL-42 D041905 2011-10-10 2012-10-09
Agilent Power Meter E4416A GB41292095 2011-10-10 2012-10-09
Agilent Power Sensor 8481H MY41091234 2011-10-10 2012-10-09
R&S Power Sensor NRP-7292 100025 2011-10-10 2012-10-09
R&S Universal Radio CMU200 103633 2011-10-10 2012-10-09
Communication Tester
SHEMC
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15.2 The SAR Measurement System
A photograph of the SAR measurement System is given in Fig. 15-1.

This SAR Measurement System uses a Computer-controlled 3-D stepper motor system (Speag Dasy 4 professional
system). A Model EX3DV4 3081 E-field probe is used to determine the internal electric fields. The SAR can be
obtained from the equation SAR= o (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the
tissue-simulant.

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Stabile RX family) with controller, teach pendant and software. An arm
extension is for accommodation the data acquisition electronics (DAE).

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The
probe is equipped with an optical surface detector system.

Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with standard or
rechargeable batteries. The signal is optically transmitted to the EOC.

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

 umals T onied Bew (=]

] 3
o)
0 f=—=Y

Brghalamps
A LS e

B Ot Eowmir SO0

bt g G

i_ j ) CASY4 '_W
= U )

Lghifsam |”
| 1
e
| riobgt !
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Fig. 15-1 SAR System Configuration

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

+ A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

+ A computer operating Windows 2000.
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+ DASY4 software.

+ Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
+ The SAM twin phantom enabling testing left-hand, right-hand and BodyWorn usage.

= The device holder for handheld mobile phones.

+ Tissue simulating liquid mixed according to the given recipes.

+ Validation dipole kits allowing to validating the proper functioning of the system

SHEMC
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15.3 Isotropic E-field Probe EX3DV4

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Fig. 15-2 E-field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request

10 MHz to 4 GHz; Linearity: + 0.2 dB (30 MHz to 4 GHz)

1+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

5 yW/g to > 100 mW/g; Linearity: £ 0.2 dB

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones
SHEMC
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3G

154 SAM Twin Phantom

Fig. 15-3 SAM Twin Phantom

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

* Left hand
* Right hand
* Flat phantom

A white cover is provided to tap the phantom during off-periods to prevent water evaporation and changes in the
liquid parameters. Free space scans of devices on the cover are possible.

On the phantom top, three reference markers are provided to identify the phantom position with respect to the robot.

Phantom specification:

Description The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted usage at the
flat phantom region. A cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom positions and measurement grids
by teaching three points with the robot.

Shell Thickness 2+0.2mm, Center ear point: 6+0.2mm
Filling Volume Approx.25 liters
Dimensions Length: 1000mm, Width: 500mm, Height: 850mm
SHEMC
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15,5 Device Holder for Transmitters

Fig. 15-4 Device Holder for Transmitters

The SAR in the phantom is approximately inversely proportional to the square of the distance between the source
and the liquid surface. For a source in 5mm distance, a positioning uncertainty of £0.5mm would produce a SAR
uncertainty of £20%. An accurate device positioning is therefore crucial for accurate and repeatable measurements.
The positions, in which the devices must be measured, are defined by the standards.

The DASY device holder is designed to cope with different positions given in the standard. It has two scales for the
device rotation (with respect to the body axis) and the device inclination (with respect to the line between the ear
reference points). The rotation centers for both scales are the ear reference point (ERP). Thus the device needs no
repositioning when changing the angles.

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

16.1 Summary of Results

16.1.1 Measurement of RF conducted Power

Unit:dBm
802.11b
Time averaged power
data rate(Mbps) 1 5.5 11
1 15.61 16.94 17.24
channel 6 15.35 16.87 17.08
11 15.92 17.1 17.54
Peak Power
data rate(Mbps) 1 5.5 11
1 18.90 20.24 21.74
channel 6 19.32 20.11 21.34
11 18.96 20.40 21.61
802.11g
Time averaged power
data rate(Mbps) 6 9 12 18 24 36 48 54
1 13.75 13.79 13.85 14.2 14.26 14.27 14.6 14.76
channel 6 13.66 13.69 13.74 13.65 14.04 14.44 14.44 14.5
11 14.16 14.24 14.25 14.28 14.82 14.73 15.08 | 15.19
Peak Power
data rate(Mbps) 6 9 12 18 24 36 48 54
1 20.48 20.76 21.00 21.02 21.07 21.12 21.21 | 21.39
channel 6 20.49 20.63 20.89 20.90 21.00 21.01 21.16 | 21.30
11 20.70 20.79 21.06 21.18 21.31 21.35 21.41 | 21.45
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Mode BT

Modulation Channel Average power
Low 0.89
8DPSK mid 1.02
High -0.07
Low 2.12
GFSK mid 1.89
High 1.59
Low 0.81
Pi-4ADQPSK mid 0.84
High 0.37
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WIFI
Averaged SAR over 1g (W/kg)
EUT : : Data rate SAR limit :
Band Saaltian Mode | Test Configuration (Mbps) CH1 CHG CH11 1g(W/kg) Verdict
2412MHz | 2437 MHz 2462MHz
Back Side of EUT 1 - 0.375 - 1.6 Passed
facing phantom
Front Side of EUT 1 0.819 0.906 111 16 Passed
facing phantom
Top Side of EUT 1 - 0.586 - 1.6 Passed
facing phantom
Bottom Side of EUT 1 - 0.059 - 1.6 Passed
facing phantom
?eft_ S'dehOf tEUT 1 - 0.329 - 1.6 Passed
WIFI | g ogy [BO2110 acing phantom
Right Side of EUT 1 - 0.117 - 1.6 Passed
facing phantom
Front Side of EUT 5.5 - - 1.03 1.6 Passed
facing phantom
Front Side of EUT 11 - - 0.825 1.6 Passed
facing phantom
Worst case with 1 -- -- 1.15 1.6 Passed
earphone
Worst case with 1 - - 0.868 1.6 Passed
Scanner
16.2 Maximum Results
The maximum measured SAR values for BodyWorn configuration are given in section 16.2.1.
16.2.1 BodyWorn Configuration
SAR,
Conducte Power SAR
Frequency - Averaged ) [ i
Band EUT Position d Power Q Drift imit [ verdict
an over
(dBm) 9 | @B | Whko)
(Wikg)
Front of EUT facing
WIFI . . 15.92 1.15 0.086 1.6 Passed
phantom/802.11b/High/with earphone

The device support BT and WiFi wireless modes, and they use the same antenna. It does
not allow simultaneous. According to 16.1.1 the BT power <60/f, so the BT stand alone test
is not required. According to KDB 248227 D01, SAR is not required for 802.11g when the
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maximum average output power is less than 1/4dB higher than that measured on 802.11b
channels. According to table 16.2.1, the max SAR value is 1.15w/kg<<1.6w/kg. So the test
result is passed.

16.2.2 Maximum Drift

Maximum Drift during measurement ‘ -0.201 ‘

16.2.3 Measurement Uncertainty

Extended Uncertainty (k=2) 95% ‘ 21.43% ‘

16.3 Operation Configurations

16.3.2

The EUT is measured using chipset based test mode software to ensure the results are consistent and reliable,
during the 802.11b/g mode tests.

1. The 802.11b mode is tested at 1,6,11 channels.

2. According to KDB 248227 the 802.11g mode is not required.

3. According to KDB 248227 the EUT is at the lowest data rate during test and check at the higher data rates.
4. Test reduction has been adopted according to conducted output power and produced SAR level:

Low and High channel SAR are optional if SAR value produced in the middle channel is 3dB lower than the applicable
SAR limit;

5. The (max. cube) labeling indicates that during the grid scanning an additional peak was found which within 2dB of
the highest peak
6.Test positions of EUT (the distance between the EUT and the phantom is Omm for all the six sides)

Probe Probe
Flat Phantom Flat Phantom
de 1 Tissue  ide Tissue
Side T Liquid 'ae T Liquid

\ Distance \ Distance

o DUT o DUT
Position 1 Position 2
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Probe

Flat Phantom

Tissue

— Liquid
\ 4

LI
Distance

Side 6

Position 4 DUT

Probe

Flat Phantom
WH:\/\/\/\/ Tssue
v Liauid

—_—

Distance

~
o DUT

Position 6

Side 3 (P3)

0\

Side 2 (P2)
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16.4 Measurement procedure

Step 1: Power reference measurement

The SAR measurement was taken at a selected spatial reference point to monitor power variations during testing.
This fixed location point was measured and used as a reference value.

Step 2: Area scan

The SAR distribution at the exposed side of the head was measured at a distance of 4mm from the inner surface of
the shell. The area covered the entire dimension of the head and the horizontal grid spacing was 15mm*15mm or
10mm*10mm.Based on the area scan data, the area of the maximum absorption was determined by spline
interpolation.

Step 3: Zoom scan

Around this point, a volume of 30mm*30mm*30mm (fine resolution volume scan, zoom scan) was assessed by
measuring 7*7*7 points. On this basis of this data set, the spatial peak SAR value was evaluated with the following
procedure:

The data at the surface was extrapolated, since the center of the dipoles is 2.0mm away from the tip of the probe and
the distance between the surface and the lowest measuring point is 1.2mm. (This can be variable. Refer to the probe
specification) the extrapolation was based on a least square algorithm. 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. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were computed using the 3D-Spline
interpolation algorithm. The volume was integrated with the trapezoidal algorithm. One thousand points (10*10*10)
were interpolated to calculate the average. All neighboring volumes were evaluated until no neighboring volume with
a higher average value was found.

Step 4: Power reference measurement (drift)

The SAR value at the same location as in step 1 was again measured. (If the value changed by more than 5%, the
evaluation should be done repeatedly)

SHEMC
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Detailed Test Results
16.5.1 802.11b- BackSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 9:45:35

Test Laboratory: SGS-GSM
WF43 802.11B Back Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.407 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.27 V/m; Power Drift =-0.128 dB

Peak SAR (extrapolated) = 0.824 W/kg

SAR(1 g) = 0.375 mW/g; SAR(10 g) = 0.182 mW/g

Maximum value of SAR (measured) = 0.406 mW/g

db
0.000

-4.96

-9.92

-14.9

-19.8

-24.8

0 dB = 0.406mW/g
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16.5.2 802.11b-FrontSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 10:09:06

Test Laboratory: SGS-GSM
WF43 802.11B Front Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.919 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.38 V/m; Power Drift = 0.122 dB

Peak SAR (extrapolated) = 2.49 W/kg

SAR(1 g) = 0.906 mW/g; SAR(10 g) = 0.359 mW/g

Maximum value of SAR (measured) = 1.02 mW/g

dB
0.000

-5.68

-11.4

-17.0

-22.F

-28.4

0dB =1.02mW/g
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16.5.3 802.11b-TopSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 15:01:41

Test Laboratory: SGS-GSM
WF43 802.11B Top Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.664 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.4 V/m; Power Drift =-0.201 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.586 mW/g; SAR(10 g) = 0.260 mW/g

Maximum value of SAR (measured) = 0.675 mW/g

db
0.000

-b.62

-13.2

-19.9

-26.5

-33.1

0dB =0.675mW/g
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16.5.4 802.11b-BottomSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 15:23:12

Test Laboratory: SGS-GSM
WF43 802.11B Bottom Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.070 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.06 V/m; Power Drift =-0.188 dB

Peak SAR (extrapolated) = 0.138 W/kg

SAR(1 g) = 0.059 mW/g; SAR(10 g) = 0.025 mW/g

Maximum value of SAR (measured) = 0.066 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.066mW/g
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16.5.5 802.11b-LeftSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 12:19:15

Test Laboratory: SGS-GSM
WF43 802.11B Left Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.343 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.10 V/m; Power Drift =-0.071 dB

Peak SAR (extrapolated) = 0.955 W/kg

SAR(1 g) = 0.329 mW/g; SAR(10 g) = 0.125 mW/g

Maximum value of SAR (measured) = 0.411 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB =0.411mW/g
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16.5.6 802.11b-RightSide-Middle-Data rate 1Mbps

Date/Time: 2011-11-21 12:41:18

Test Laboratory: SGS-GSM
WF43 802.11B Right Side Middle
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.135 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.62 V/m; Power Drift =-0.094 dB

Peak SAR (extrapolated) = 0.383 W/kg

SAR(1 g) = 0.117 mW/g; SAR(10 g) = 0.052 mW/g

Maximum value of SAR (measured) = 0.141 mW/g

db
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB =0.141mW/g
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16.5.7 802.11b-FrontSide-High-Data rate 1Mbps

Date/Time: 2011-11-21 10:35:32

Test Laboratory: SGS-GSM
WF43 802.11B Front Side High
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & = 51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.25 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.28 V/m; Power Drift =-0.028 dB

Peak SAR (extrapolated) = 2.94 W/kg

SAR(1 g) = 1.11 mW/g; SAR(10 g) = 0.470 mW/g

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

dB
0.000

-5.94

-11.9

-17.8

-23.8

-29.7

0dB=1.27mW/qg
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16.5.8 802.11b-FrontSide-Low-Data rate 1Mbps

Date/Time: 2011-11-21 11:03:13

Test Laboratory: SGS-GSM
WF43 802.11B Front Side Low
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & = 51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.962 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.09 V/m; Power Drift = 0.089 dB

Peak SAR (extrapolated) = 2.25 W/kg

SAR(1 g) = 0.819 mW/g; SAR(10 g) = 0.352 mW/g

Maximum value of SAR (measured) = 0.927 mW/g

dB
0.000

-5.62

-11.0

-16.6

-22.1

-27.6

0 dB =0.927mW/g
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16.5.9 802.11b-FrontSide-High-Data rate 5.5Mbps

Date/Time: 2011-11-21 16:58:09

Test Laboratory: SGS-GSM
WF43 802.11B Front Side data rate 5.5Mbps High
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & = 51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High 5.5Mbps/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.36 mW/g

High 5.5Mbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.48 V/m; Power Drift =-0.130 dB

Peak SAR (extrapolated) = 2.92 W/kg

SAR(1 g) = 1.03 mW/g; SAR(10 g) = 0.434 mW/g

Maximum value of SAR (measured) = 1.16 mW/g

dB
0.000

-5.74

-11.5

-17.2

-23.0

-28.7

0dB=1.16mW/g
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16.5.10 802.11b-FrontSide-High-Data rate 11Mbps

Date/Time: 2011-11-21 14:34:23

Test Laboratory: SGS-GSM
WF43 802.11B Front Side data rate 11Mbps High
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & = 51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.10 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.02 V/m; Power Drift = 0.139 dB

Peak SAR (extrapolated) = 2.19 W/kg

SAR(1 g) = 0.825 mW/g; SAR(10 g) = 0.362 mW/g

Maximum value of SAR (measured) = 0.952 mW/g

dB
0.000

-5.40

-10.8

-16.2

-21.b

-27.0

0 dB = 0.952mW(/g
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16.5.11 802.11b-FrontSide-High-Data rate 1Mbps-with Earphone

Date/Time: 2011-11-21 15:48:38

Test Laboratory: SGS-GSM
WF43 802.11B Front Side High with earphone
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & = 51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High with earphone/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.42 mW/g

High with earphone/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.12 V/m; Power Drift = 0.086 dB

Peak SAR (extrapolated) = 3.34 W/kg

SAR(1 g) = 1.15 mW/g; SAR(10 g) = 0.478 mW/g

Maximum value of SAR (measured) = 1.32 mW/g

m¥¥{g
— 1.32
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16.5.12 802.11b-FrontSide-High-Data rate 1Mbps-with Scanner

Date/Time: 2011-11-21 16:26:14

Test Laboratory: SGS-GSM
WF43 802.11B Front Side High with scanner
DUT: WF43; Type: WIFI; Serial: SI040489
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & = 51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.97 V/m; Power Drift =-0.160 dB

Peak SAR (extrapolated) = 2.32 W/kg

SAR(1 g) = 0.868 mW/g; SAR(10 g) = 0.364 mW/g

Maximum value of SAR (measured) = 0.979 mW/g

dB
0.000

-7.06

-14.1

-21.2

-28.2

-35.3
0dB =0.979mW/g
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Product Name POS PDA
Mode Name WF43
Brand Name Widefly
Final Hardware Version WF43 MB V1.2
Final Software Version v1.0.2

BT43

Battery Type

3.7V/2800mAnh

Product Definition

Production Unit

Inner antenna

Antenna Type

Device Type Portable

Limit Type General Population/Uncontrolled

WLAN Frequency Bands 802.11b TX/RX: 2.412~2.462GHz
802.11g TX/RX: 2.412~2.462GHz

Modulation Mode DBPSK/BPSK

IMEI S1040489

Date of receipt 09-14,2011

Date of Testing Start 11-21,2011
11-21,2011

Date of Testing End
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3G

18. Photographs of EUT

Fig.18-1 Front View

Fig.18-3 Battery of EUT
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Annex A Photographs of Test Setup

= !
Fig.A-1 Photograph of the SAR measurement System

250 kHE

Fig.A-2a Photograph of the Tissue Simulant
Liquid depth 15cm for Body Worn
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Fig.A-3a Photograph of Back side of the EUT status

v

-

Fig.A-3b Photograph of Front side of the EUT status

Fig.A-3c Photograph of Left side of the EUT status
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Fig.A-3d Photograph of Right side of the EUT status

e,

Fig.A-3e Photograph of Top side of the EUT status

~

Fig.A-3f Photograph of Bottom side of the EUT status
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Fig.A-3g Photograph of Front side of the EUT status with earphone

Fig.A-3h Photograph of Front side of the EUT status with Scanner
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Annex B Tissue Simulant Liquid

Annex B.1 Recipes for Tissue Simulant Liquid

The bellowing tables give the recipes for tissue simulating liquids to be used in different frequency bands.

Frequency (MHz) 835 900 1800-2000 2450
Tissue Type Head Body Head | Body Head | Body Head Body
Ingredient (% by weight)
Water 40.30 50.75 40.30 50.75 55.24 70.17 62.7 73.26
Salt (NaCl) 1.38 0.94 1.38 0.94 0.31 0.39 0.5 0.04
Sucrose 57.90 48.21 57.90 48.21 0 0 0 0
HEC 0.24 0 0.24 0 0 0 0 0
Bactericide 0.18 0.10 0.10 0.10 0 0 0 0
DGBE 0 0 0 0 44.45 29.44 36.8 26.7
Measurement dielectric parameters
Dielectric Constant 41.9 55.0 41.1 54.5 39.2 53.2 39.8 52.5
Conductivity (S/m) 0.93 0.97 1.04 1.06 1.45 1.59 1.88 1.78
Target values
Dielectric Constant 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95
Salt: 99°% Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 MW resistivity HEC: Hydroxyethyl Celulose
DGBE: 99'% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Table B-1 Recipe of Tissue Simulat Liquid

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. No. 588, West Jindu Road, Shanghai, China 201612 t (86 -21)61915664 f (86-21) 61915678  ww.cn.sgs.com
Testing Center-EMC Laboratory FHEsle Y fAVT T 4 #8762 588 +) Elﬂéﬂ: 201612 t (86-21) 61915664 f (86-21)61915678 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

SGS

Annex B.2 Measurement for Tissue Simulant Liquid

Report No.: SHEM111000137410
Issue Date: 11-22, 2011

Page 42 of 68

The dielectric properties for this Tissue Simulant Liquids were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction with Agilent E5071B Network Analyzer
(300 KHz-8500 MHz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement given
in this report. The temperature variation of the Tissue Simulant Liquids was 22+2°C.

Frequency : - Permittivity Conductivity
Tissue Type Limit/Measured Temp (°C)
(MHz) )] (0)
o 52.745% 1.95%5% 222
Recommended Limit
2450 Body (50.07~55.34) (1.85~2.05)
Measured, 11-21,2011 51.3 2.01 21.5
2462 (High) Body 51.1 2.01
2437 (Mid) Body Measured, 11-21,2011 51.4 1.99 21.5
2412 (Low) Body 51.6 1.96

Table B-2 Measurement result of Tissue electric parameters

Annex C SAR System Validation

The microwave circuit arrangement for system verification is sketched in Fig. C-1. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the target
SAR values. These tests were done at 835&1900MHz. The tests were conducted on the same
days as the measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the table C-1 (A power level of 250mw was input to the dipole antenna). During
the tests, the ambient temperature of the laboratory was in the range 22°C, the relative humidity
was in the range 60% and the liquid depth above the ear reference points was above 15 cm in all
the cases. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values.
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Fig. C-1 the microwave circuit arrangement used for SAR system verification

Agilent E4438C Signal Generator

A
B. Mini-Circuit ZHL-42 Preamplifier

C. Mini-Circuit VLF-2500+ Low Pass Filter
D

Mini-Circuits ZABDC20-252H-N+ Bi-DIR Coupling

PM1. Power Sensor NRP-Z92

PM2. Agilent Model E4416A Power Meter
PM3. Power Sensor NRP-Z92
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Validation | Frequency Tissue Limit/Measurement
Kit (MHz) Type Condition Recommended/Measured 19
250mW input power Calibration value 13
Nomalized to ImW (for nominal o 52+10%
Recommended Limit

Head TSL parameters) (46.8~57.2)

D2450V2 2450 Body - -
Nomalized to 1W(for nominal 52.4
Head TSL parameters) '
250mW input power Measured, 11-21, 2011 13.1

Table C-1 SAR System Validation Result
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System Validation for 2450MHz-Body

Date/Time: 2011-11-21 8:25:18

Test Laboratory: SGS-GSM
System Performance Check at 2450MHz
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:869
Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2450 MHz; o = 2.01 mho/m; & = 51.3; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3801; ConvF(6.79, 6.79, 6.79); Calibrated: 2011-7-11

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn915; Calibrated: 2011-7-26

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 17.1 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.2 V/m; Power Drift =-0.135 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 15.5 mW/g

dB
0.000

-4.38

-8.76

-13.1

-17.5

-21.9

0 dB = 15.5mW/g
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Annex D Calibration certificate

Annex D.1

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd..

Testing Center-EMC Laboratory

Probe Calibration certification

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzeriand

§ Schwelzarischer Kallbrierdionst

c ‘Service sulsse Célalonnage

s ‘Bervizio svizzare dl mrmtsrs
Bwiss Calibration Service

Accrodited by the Swiss Accredisation Sarvice (SA5)
The Swiss Accraditation Sarvica s one of the signatories to the EA
Multilateral Agresment for the recognition of callbration cartificates.

Calibration procedure(s)

Calibration dale:

Thig calibration certficate docurmants the fraceability 1o national standards, which reslize e physical unils of measurements (411
The medsurerments and the uncerizinbies with confidence probability are given on the fallwing pages and ars pan of Me cerificals.

All calibrations have been oo in the cosed v factlity- temparaturs {22 + 3°C and humidity < T0% .,
Calibration Equipment used (METE criscal for calibration)

Primary Siandards [u] Cal Dats (Canificate bo Sehedulad Caibration
Fowar metar E44198 (R4 FIZRTA F1-Mar-11 (Mo, 217-09372) Api-12

Power aensar E44124 WY 41483087 3-Mar-11 (No. 701372 Apr-12

Relevence 3 dB Atlenuator SH- 55064 (3c) 29-Mar-11 [Mo. 217-01368) Apr1g

Rstenanci 20 dB Attenuatar SH- 55086 (206} 28-Mar-11 (Mo, 217-01 3873 Ap-12

Felerance 30 o8 Altenuator SM- 55129 (30b) 28-Mar-11 (Mo, 21701370 Apr-12

Referance Probe ES30VE 5M: 33 28Dec-10 (Mo, ES3-3013_Dec10) Dac-i1

DAEL S G54 SMay-11 (No. DAES-B54_May11) May-12

Secondary Standards o Chsck Date {in house] Schedulad Chack

RF generator HP BA48C LIS364 001700 4S9 fin house chack Oct-04) In house chack: Ogt-11
Network ARalyzar HP 87628 UB3TIB0SES 18-Qt-01 {in touse chack Oot-10) In howsse check: Oct-11

]
Calibrated by:
Approvad by

Issuad: July 21, 2011
This ¢ certilicate shall rot b feproduced mooepl in fuil walhoul writien approval of fhe lebomtory,

Certificate Mo: EX3-3801_Jul11 Page 1af 11

No. 588, West Jindu Road, Shanghai, China 201612 t
FHISl_HE ALY 47 588 Elﬂ’;ﬂ: 201612 't

(86 -21)61915664 |
(86-21) 61915664

(86 -21) 61915678
(86 -21)61915678

Report No.: SHEM111000137410
Issue Date: 11-22, 2011
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Calibration Laberatory of

] ‘,:-t s Schwaizeriecher Kallbriardlanst
Schmid & Partner i g Service suisss d'italennage
Engineering AG - = Sorvizio svizzere di laeatura
.
Zeughaussirasse 43, 8004 Zurich, Switrarand "4%";.‘:\\*‘;.“ Swiss Callbration Serdes
il 14
Accredited by tha Swiss Accredilelion Sendce (SAS) Accreditation No.: SCS 108

Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recogniticn of calibration certificates

Glossary:

TSL tizsue simulating liquid

NORMxy.2 sensitivity in free space

ConwF sensitivity in TSL / NORMx.y.z

DCP diode compression point

CF crest factor {1/duty_cycle) of the RF signal

AB C modulation dependent linearization parameters

Polarization ¢ i rolation arcund probe axis

Polarization & & rotathon around an axis that is in the plane normal 1o probe axis (at measurament center),

i.e., % = 0is normal to probe axis

Calibration is Performed According te the Following Standards:

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

by IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximily to the ear (frequency range of 300 MHz fo 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

*  NORMzx y,z: Assessed for E-field polarization § = 0 (f <900 MHz in TEM-cell; f > 1600 MHz: R22 waveguide).
MORMzx,y.z are only intarmediate values, i.6.. the uncertainties of NORMx,y,z does not affect the EX-field
uncertainty ingide TEL (see below ConvF),

»  NORM{T)x,y, 2 = NORMy, v,z * frequency_response {see Frequency Response Chan). This lingarization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncerainty of ConwvF.

*  DCPy,y,z: DUP are numerical linearization parameters assessad based on the data of power sweep with CW
signal (no uncertainty required}. DCP doss not depand on frequency nor madia,

+ PARPARIs the Peak to Average Ratio that is not calibrated bul defermined based on the signal
charactarnstics

*  Axy.z Bxyz Cxy.z VRxy.z A B, Care numerical inearization parameters assessed baged 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.

«  ComE and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fizld distributions based on power
measuremants for 1 = 800 MHz. The same setups are used for assessment of tha parameters applied for
boundary compensation (alpha, depth) of which typical uncerdainty values are given. These parameters are
used in DASYA software to improve probe accuracy close to the boundary. The sensifivity in TSL corresponds
1o NORMz, .2 * ComF whergby the uncertainty corresponds to that given for ConvF. A frequency depandent
Corvi is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

= Spherical soiropy (30 deviation from sofropy): in a field of low gradients realized using a flal phantom
exposed by a patch antenna.

+  Sensor Offset; The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on prabe axis), Mo tolerance required.

Cerificale Na: EX3-3801_Jul11 Page 2 of 11
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EX30NV4 — BM:3801 July 11, 2011

Probe EX3DV4

SN:3801

Manufactured:  April 5, 2011
Calibrated: July 11, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 systern!)

Ceartifcate Mo EX3-3801_Jul11 Page 3of 11
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July 11, 2011

EX3I0V4— SN:3801

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Ung (k=2)
Morm (pVivim)" 0.57 0.55 0.52 £10.1 %
DCP {my)° 9.7 ar1 49,1
Modulation Calibration Parametors
uio Communication System MName PAR A B c VR Unc"
dB dB dB my {k=2)
0000 | oW 000 [ x| oo 0.00 1.00 1273 | #30%
¥ | 0.00 0.00 1.00 124.0
Z | o000 0.00 1.00 121.2

Tha 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%.

= Tha uncertaintias of Momix, ¥,Z do not affect the E™Geld uncenainty inside TSL (see Pages 5 and 8),

fuum-n':al lingarzalion parameter, uncansinty not requined.
= Uncariginty is delermined using the max, daviation from Bnesar respanse applying rectangular distrbution and s axpressad for the squans of the

ik vl

Carlificate Mo: EX3-3801_Juli11 Page 4 of 11
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EX3DV4- SM:3801 July 11, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Calibration Parameter Detarmined in Head Tissue Simulating Madia

Relative Conductivity Depth Unct.

F{MHz)® | Permittivity” (&m)F ConvF X | ConvFY | ConwF2 | Alpha | {mm) (k=2)
750 41.9 0.89 928 9.28 9.28 0.80 0.66 + 12,0 %
835 41.5 0.80 2.00 9.00 8.00 0.80 064 | £120%
| 800 4.5 0.97 B2 a.72 8.72 0.78 0.69 £ 12,0 %
1750 40.1 1.37 7.9z 7.92 7.92 0.80 0.62 +12.0 %
1300 40.0 1.40 7.60 7.60 7.680 .80 0.683 120 %
2000 40.0 1.40 7.55 7.55 7.55 0.80 0.50 £ 120 %
2450 392 1.80 6.81 £.81 6.81 0.80 D63 | £120%

¥ Frequency valldity of £ 1080 MHz only spplias for DASY wi.4 and higher (sae Fage 2), elsa il is realriclad 1o = 50 MHzZ The uncadainty (s tha R3S
of tha Comd uncareinly al calibralion frequency and the uncarainty for the ndcaled frequency band,

" Al frequencies below 3 GHz, the velidty of fixsus parameters (¢ and o) can be relaxed to £ 10% i Bquid compensation farmula |s apglied L
misured SAR vilues. A Fregquences abpee 3 GHz, the valdity of lissue parameters [z and o) is restricted to & 5%, The urcartsinty is the RS of
the GonyF uncertainty for indcated larget kssue paramelers.

Carilicate No: EX3-3801_Jullt Page 5of 11
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EX30W4- Sh:3801 July 11, 2041

DASY/EASY - Parameters of Probe: EX3DV4- SN:3801

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) le:liu::y' Cm{grl:::i;ﬂ, ConvF X | ComwF Y | ComwFZ | Alpha ?r:?nﬁ; l:-:::!li
750 55.5 0.96 9.59 950 8.50 018 1.23 £12.0 %
B35 55.2 0.97 9.1 8.4 9.21 022 1.15 120 %
900 55.0 1.05 9.04 &.04 8.04 0.26 0.82 £12.0 %
1750 53,4 1,49 7.63 763 7.63 0,80 0.70 £12.0 %
1900 53.3 1.52 7.4 T.14 7.14 .80 0.67 £12.0%
2000 53.3 1.52 7.28 7.28 7.28 080 0.66 £12.0 %
2450 52.7 1.95 6.72 8.79 B.79 0.80 0.61 £12.0 %

# Froguanay validity of £ 100 MHz only spplea for DASY w4.4 and ligher (aee Page 2), slse 1 i restfcted b + 50 MHe. The uncarainty is the RSS
af the CorwF uncertzinty & calfration frequency and e uncartainy for the indicated fraquancy band

Af frequencies below 3 GHz. the validty of tissus paramatars (& and o) can ba relased to + 10% if llguid compensation formula is applied bo
measired SAR values, At fraquencias abava 3 GHz, the valldity of tssue peramealers {r and o) is restricled to + 5%. The uncertainty is the RSS of
the ComF uncanainty Tof indcatad largel Sssus parsmatars,

Cartificate Mo, EX3-3801_Jul1 Page 6ol 11
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EXADV4- SH-3804 July 11, 2011

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

15

119w

TTT =™

L 1 —— e - _‘ . _;_,_

Da-

Frequency response (hormalized)

DE.II[.EI~IIEIIII§IIIIEII|:-|||§|,

8
g

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXIDW4- SM:3801

=600 MHz, TEM
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Receiving Pattern (¢), 3 = 0°

=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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EXI0V4- SN:3801 July 11, 2011
Dynamic Range f(SARhead)
(TEM cell , f = 900 MHz)
3
5
£
10! il 1II:I1
&) SAR [mWicm3]
[*] (o]
Xml‘%ﬁdﬂl K nok com| Y mgtﬂad
¥ not compensated Z mﬁ: Z not compensated
2
g
0
-2 I = — T T
103 1 10 108 107
SAR [mWicm3)]
* L]
X compensated X not compensated Y compansated
¥ mat compansated 7 eampensated 2 nnleorminlmuud
Uneertainty of Linearity Assessment: + 0.6% (k=2)
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EXIDWV4- SM:3801 July 11, 2011
Conversion Factor Assessment
f= 750 MHz,WOLS R (H_corF) f= 1900 MHz, WGLS R22 (H_convF)
anc--:' ™
f
an|
'_'\\ el
L o N
% 704 "-.1 g ."
% ol . e
'”'-'i: A W N.-‘.
as! s '
. R L i I I
& fmm zlmmi
] & (5]
bl e snEyicsl e
Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
-10 -04 06 D4 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Ex3004= SM-3801 July 11, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle () Mot applicable
Mechanical Surface Detection Mode T enabled |
Oplical Surface Detection Mode disabled
Probe Cverall Length o 337 mm
Probe Body Diameter 10 mm
Tip Length ] 9 mm
Tip Diameler 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip lo Sensor ¥ Calibration Point 1 mm
Probe Tip fo Sensor Z Calibration Point ) 1 mm
Recommended Measurament Distance from Surface 2 mm

Cartificate Mo: EX3-3B01_Jul?1 Page 11 of 11
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Annex D.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Partner

Engineering AG
ZTeughausstrasse 43, B0D4 Zurich, Switzerland

Schwelzerischer Kallorierdienst
Service sulsse d'étalonnage
Servizio svizzers di taratura
Swigs Calibration Service

Accradited by the Swiss Accraditation Servica (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilabersl Agreement for the recognition of calibration certificates

g

PRy
e

Calioration procedure]s)
s ! 5 i)

Thits calibralion cerfificate documents the tracealbility 1o netional standards, which realize the physical wikts of measuraments {51}
The r ts and the inties with confidence probability are gven on the folicwing pages and are part of the certificats.

Al calibrafions have baan conducsed in ine closad laboratory feeilily: anvironment temperature (22 £ 3)°C and humidity < T0%,

Callitraton Equipmant uzed (METE critical for ealibraton)

Prirnary Standards I # Cal Date {Cortificata No.) Seheduled Calibration
Kaithiay Mullirmedar Typs 2001 SN: OB10278 28-Sop-10 (No:10378) Sep-11

Secondary Standards I # Chiack Dats [in house) Schedulad Chack
Calibrator Box 1.1 SE UMS 006 AR 1004 0B-Jun-11 {in housa chack) In house check: Jun-12

Cafibratzd by:

Issuad. July 26, 2017

This calibration codificate shall not be rapraduced axapd in full withaut written apgroval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirosse 43, 8004 Zurich, Switzerland

Schwelzerischer Kallbrierdienst
Sarvice suisse d'étalonnage
Servido svizzero di taralura
Swies Calibration Service

Ascradited by the Swise Accreditation Servica {SAS) Accraditation do.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multliateral Agreement for the recognition of callbration cerlificales

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinale system.

Methods Applied and Interpretation of Parameters
« DT Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmeter in the respective range.

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical informalion as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearily: Verification of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

= Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

= Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* [nput Offset Measurement. Output voltage and statistical resulis over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Input resistance; Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

= [ ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consurnption: Typical value for infermation. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSE = BV, full range = -100,..+300 mV
Low Range: 1LSB = ainy, full range = -1......+3my
DASY measurement parameters, Auto Zero Time: 3 seg, Measuring time, 3 sec
Calibration Factors X ¥ z
High Range 404.285 £ 0.1% (k=2) | 404.391 £ 0.1% (k=2) | 404.754 £ 0.1% (k=2)
Low Range 307635 £ 0.7% (k=2) | 4.00755 + 0.7% (k=2) | 3.9B830 £ 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY systam 110" £1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) ] Differenoe (pV) Error (%)
Channel X + Input 200000.4 -0.64 1,00
Channel X + Input 20001.45 1.55 0.0t
Channel X = Input 19897 .34 2.36 =0.01
Channel ¥ + Input 1999495.7 -0.78 =0.00
Channel ¥ + Input 19998.85 -1.15 -0.01
Channel ¥ - Input 1999850 0.20 0.00
Channel Z + Input 1983954.5 =117 -0.00
ChannelZ  +Input 19999.11 0.75 0.00
Channel Z - Input -19999,13 0.37 -0.00
Low Range Reading (uV) Difference (uV) Errar (%)
Channel X + Input 1898.6 -0.27 -0.01
Channal X + Input 20022 0.52 0.26
Channel X = Input -159.22 0.78 -0.39
Channel ¥ + Input 1896.9 017 -0.01
Channel Y+ Input 199,72 -0.28 0.14
IChlnnuI Y = Inpuit 20018 -0.28 014
Channel £ # Input 18899 0.05 0.00
| Channel Z + Input 199.87 013 -0.07
| Channel Z = Input -200.28 -0.38 0.18
2, Common mode sensitivity
BASY measurament parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Commen mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -15.44 -17.05
200 18.73 17.12
Channel ¥ 200 -£.83 -6.14
- 200 5.34 460
Channel £ 200 097 «1.08
- 200 0.24 -0.53
3. Channel separation
DASY measurement paramalars: Auto Zero Time: 3 gec; Measuring time: 3 see
Input Voltage (mV) | Channel X (uV) | Channel ¥ (V) Channel Z {uV)
Channel X 200 - 3m 10
Channel ¥ 200 27 526 -
Channel Z 200 .57 0.0
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4, AD-Converter Values with inputs shorted
DASY measurament parameters: Aulo Zero Time: 3 sec) Measuring fime,; 3 sec
High Range (LSB) Low Range (LSB)
Charnnel X 16140 15733
Channel ¥ 15996 15678
Channel Z 156682 15699
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10k
Average (uV) | min. Offset (uV) | max. Offset (V) | o m““““
Channel X 0.08 -0.73 2.m 0.38
Channel ¥ -1.66 4 48 -0.38 045
Channel Z 049 -0.B0 1.79 032
6. Input Offset Current
Mominal Input circuitry offsat cument on all channels: <25(4
7. Input Resistance (Typical valuss for information)
Zeroing (kDhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values forinformation)
Typlcal values Alarm Level (VDC)
Supply {+ Vec) 7.2
Supply {- Vec) -TE
9. Power Consumption (Typical values for information)
Typleal values Switched off (mA} | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +1d
Supply {- Vec) =00 B e
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Annex D.3 Dipole Calibration certification

D2450Vv2

g&ﬁméﬂgamﬂm of gi%j:h; § Schwoizorischer Kalibrisrdisnst

Engineering AG
Zaughausstrasse

% 3
43, 8004 Zurich, Switzeriand @k

c Service sulsse d'étalonnage
Servizio svizzers di taraturs
S swiss Calibration Service

Accredited by the Swiss Accreditaion Senice (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service ks one of the slgnatories to the EA

Multilateral Agr for the

Calibration date.

This callbration cenificete documents the receabdity 1o nationsl standards, which realize the physical units of measuremertts (51}
The measurements and the uncenainties with contidence probability are givan an the following pages and are pan of tha certificate.

All calibrations have been conducted in the closed laboratory tacility: emironment lemparature (22 + 2)°C and humidity < 7t

Callbration Equipment used (MATE crilical for calioration)

gniticn of calibration certificates

Primary & ds D # Cal Dats (Cartificata No.} Schaduled Calitrakon
Powar mater EPM-4424 GBITLB0T 0 06-0et-10 (Mo, 217-01265) Cici-11

Povesr sensor HP 84814 UgarzazTes O6-Cct-10 (No. 217-01268) Oe-11
Rateranca 20 dB Atenuator SN B50EE {20b) 26-Mar-11 (Mo, 217-01367) Apr-12

Type-N mismatch combinstian BN 5047206327 25-Mar11 (Mo 217-01371) Apr-12

Reterance Proba ES30V3 SN 3205 20-Age-11 {Mo. ES3-3205_Apr11) Apr-12

DAEL EN; 6 Od-Juk-11 Mo, DAES-BD1_Judi1) dul-12

Secondary Slandards D # Check Date {in house) Scheduled Check
Pawer sensor HP 84814 MY41052517 1B-0cl-02 (in house check Oct09) In house chack: Oce-11
AF generator R&S SMT-05 100005 Od-Aug-00 (in house chack Oct.00) In house chick: Oct-11
Matwork Analyzer HP 8783E LIS37300585 542068 18-0ct-0 {in housa sheck Oet-10) In house cheak: Oe-11
Caliprated by

Approved by

Issued: Juby 18, 2011

Thie calibration cerdificate shall not be reproduced excapl in Rl withoul written agproval of the Eboratory.
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Calibration Laboratory of Qf\:-““-"'é;’* S  Schwelzerischer Kallbrierdienst
Schmid & Partner e Service sulsse d'étalonnage
] . [+
Engineering AG e Servizio avizzero di tarstura
Zeughaussiragse 43, B004 Zurich, Switzerland A 8 swiss Calibration Servica
“iliplal®
Accredited by the Swiss Accradilation Senice [SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement 1or the recognillon of calibration certilicalng

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: Measurament 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

c) 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 Davices 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 cerificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with T5L: 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.

+ 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 Retum Loss ensures low
reflected power. No uncertainty required,

+ FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

+ SAR measured: SAR measured at the stated antenna input power.

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

+ SAR for nominal TSL parameters: The measured TSL parameters are usad to calculate the
nominal SAR result.
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DASY system configuration. as far as not given on page 1.
DASY Verslon DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resalution dx, dy, dz =5 mm
Freguency 2450 MHz + 1 MHz
Head TSL parameters
The following paramaters and calculations ware apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1,80 mhaim
Meaasurad Head TSL parameters (220+0.2)°C 3BH+6 % 1.85 mhao'm + 6 %
Head TSL temperature change during test «0.5°C - e
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Candition
SAR measured 250 mWW input power 138mW /g
SAR for nomenal Head TSL parameters normalized to 1W 54.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition 3
SAR measured . 250 mW Input power 5.4-1.1;';1; :f g
SAR for nominal Head TSL parameters normalized to 1W 25.5 mW /g = 16.5 % (k=2)

Body TSL parameters

The following parameatars and calculations weare applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C g2.7 1.85 mho'm
Meazured Body TSL parameters (220=02)°C 516+6% 1.00 mho/m 2 6 %
Body TSL temperature change during test =5°C — —
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measured 250 mW inpul power 130mW /g

SAR for nominal Body TSL parameters

ncrmalized o 1W

51.3 mW / g £ 17.0 % (k=2)

SAR averaged over 10 om® {10 g) of Body TSL canditicn

SAR measured

250 mW input power

B.02mW /g

SAR for nominal Body TSL parametars

nomalized to 1W

239 mW /g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedancea, transformed to feed point 5280 +26j0

Raturn Loss -28.5dB

Antenna Parameters with Body TSL

Impadance. transformed to feed point 48.9 12 + 5.1 8
Return Loss - 26.5 dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.158 na

After long term use with 100W radiated power, only & glight warming of the dipola near the feedpoint can be measured.

The dipole is made of standard semingid coaxial cable. The center conducior of the feeding line is directly connectad to the
second arm of the dipole. The antanna is therefore shart-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 18, 2010
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DASYS Validation Report for Head TSL

Date: 15.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 869

Communication System: CW; Frequency: 2450 MHz .
Medium parameters used: f = 2450 MHz; o = 1.5 mho/m; g, = 38.8; p = 1000 ]r.g.fm’
Phantom section: Flat Section

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

DASY32 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: (4.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOIPS0AA; Serial: 1001
DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.1 V/m; Power Drift = (L06 dB

Peak SAR (extrapolated) = 28.552 W/kg

SAR(1 g) = 13.8 mW/g; SARI(10 g) = 6.41 mW/g

Maximum value of SAR (measured) = 17.844 mW/g

y

-a8n

-3.E0

-14.40

-1

e

0dB = 17.840mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 15.07.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 869

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.99 mho/m; g = 51.6; p = 1000 Ic.gJ"l‘l‘rq
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-2007)

DASYS2 Configuration:
+ Probe: ESIDV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.201 1
»  Sensor-Surface; 3mm (Mechanical Surface Detection)
s  Electronics: DAE4 Sn601; Calibrated: 04.07,.2011
# Phantom: Flat Phantom 5.0 (back); Type: QDOO0OP30AA; Serial: 1002
« DASYS5Z 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=5mm, dz=3mm

Reference Value = 93.707 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 26.507 Wikg

SAR(1 g) = 13 mW/g; SAR(10 g) = 6,02 mW/g

Maximum value of SAR (measured) = 16.958 mWig

0dB = 16.960mW/g
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Impedance Measurement Plot for Body TSL
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