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Full SAR Test Report

Applicant Name: HOLUX Technology, Inc
Applicant Address: No.1-1,Innovation Road 1,Science-Based Industrial Park, Hsinchu

300, Taiwan.
The following samples were submitted and identified on behalf of the client as:
Sample Description All Sports GPS
Brand Name Holux
Model Number GM-138

Final Hardware Version Tested | HC-5138-V1.2
Final Software Version Tested | ANDROID 2.2

FCCID RJI-GM138XX
Date Initial Sample Received 09-22,2011
Testing Start Date 09-28,2011
Testing End Date 09-28,2011

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

IEEE1528-2003, OET Bulletin 65 Supplement C

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 c0
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 0
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 \/§ 1.73 0
Probe positioning- mechanical tolerance E.6.2 1.5 R \/§ 1 0.87 c0
Prob itioning- with ct to
robe positioning- with respe E63 29 R \/§ 1 167 -
phantom
Max. SAR evaluation E.5.2 R \/é 1 0.58 ©
Test sample positioning E.4.2 4 N 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 3.6 o0
Output iation —SAR drift
viput power vat 6.62 5 R \/é 1 2.89 0
measurement
Phantom uncertainty 1 0
_ E.3.1 4 R V3 2.31
(shape and thickness tolerances)
Liquid conductivity 0.64 0
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 Environment
Normal Temperature +20to +24 °C
Relative Humidity 35 to 60 %
8. Primary Test Laboratory
Name: EMC Laboratory
SGS-CSTC Standards Technical Services(Shanghai) Co., Ltd
Address: No0.588, West Jindu Road, 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: HOLUX Technology, Inc
No.1-1,Innovation Road 1,Science-Based Industrial Park, Hsinchu
Address: )
300, Taiwan.
Telephone: +86-25-83362964
Fax +86-25-52646927
Contact: Eddy Quan
Email: Eddy Quan@holux.com
10. Details of Manufacturer
Name: SHENZHEN MAXMADE TECHNOLOGY CO.,LTD
Building 3,No.5 Fugiao Industrial Estate, Qiaotou, Fuyong, Baoan
Address: . .
District,Shenzhen,Guangdong,P.R.China
Telephone: 0755-27386899-8502
Fax 0755-27336164
Contact: KR
Email: zhanglg@maxmade.cn
11. Other testing Locations
Name: Not Required
Address: --
Telephone: --
Contact: --
Fax --
Email: --
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12. Referenced Documents
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

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
C95.1-2005

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 Devices: |2003
Measurement Techniques

OET Bulletin 65  |Additional Information for Evaluating Compliance of Mobile and Portable Devices with

Supplement C FCC Limits for Human Exposure to Radiofrequency Emissions 2001

Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
KDB 447498 D01 Bolici -
olicies

KDB 248227 D01 [SAR Measurement Procedures for 802.11 a/b/g Transmitters 2007

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.
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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
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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 DAE3 569 2010-11-22 2011-11-21
E-Field Probe ES3DV3 3088 2010-11-23 2011-11-22
Validation Kits D835V2 4d070 2010-11-19 2011-11-18
Validation Kits D1900V?2 5d028 2010-11-25 2011-11-24
Validation Kits D2450V2 733 2010-11-25 2011-11-24
Agilent Network Analyzer E5071B MY42100549 2010-11-24 2011-11-23
RF Bi-Directional Coupler ZABDC20-252H n/a 2011-05-18 2012-05-17
Agilent Signal Generator E4438C 14438CAT0O-19719 | 2010-11-01 2011-10-31
Mini-Circuits Preamplifier ZHL-42 D041905 2010-11-01 2011-10-31
Agilent Power Meter E4416A GB41292095 2010-11-01 2011-10-31
Agilent Power Sensor 8481H MY41091234 2010-11-01 2011-10-31
R&S Power Sensor NRP-Z792 100025 2011-04-12 2012-04-11
R&S Universal Radio CMU200 103633 2010-11-01 2011-10-31
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 ES3DV3 3088 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)
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B Ot Eowmir SO0

bt g G

i_ j ] CASY4 '_W
= o, )
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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
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15.3 Isotropic E-field Probe ES3DV3

Construction

Calibration

Frequency
Directivity
Dynamic Range

Dimensions

Application

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

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
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Unit:dBm
Mode 802.11b
Date Rate 1Mbps 2Mbps 5.5Mbps 11Mbps
Power(dBm) PK 16.98 16.56 16.02 15.83
AV 13.95 13.58 13.37 13.26
Mode 802.11g
Date Rate 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
Power(dBm) | PK | 1734 | 17.08 | 16.72 16.47 16.25 15.90 15.52 15.18
AV | 1256 | 12.49 12.43 12.38 12.30 12.25 12.16 11.89
Mode Frequency Peak AV
B 2412MHz 16.98 13.95
B 2437MHz 16.69 12.92
B 2462MHz 16.72 12.26
Mode Frequency Peak AV
G 2412MHz 17.34 12.56
G 2437MHz 16.76 11.53
G 2462MHz 16.46 11.32
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16.1.2 Measurement of SAR average value
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Averaged SAR over 1g (W/kg) SAR
EUT . . limit .
Band Sealtian Mode Test Configuration CH1 CHG CH11 1g Verdict
(W/kg))
2412MHz | 2437MHz | 2462MHz
Back of EUT facing phantom -- 0.131 -- 1.6 Passed
Front of EUT facing phantom 0.208 0.219 0.232 1.6 Passed
Top of EUT facing phantom -- 0.019 -- 1.6 Passed
2450 Body 802.11 b .
Worn Bottom of EUT facing - 0.104 - 1.6 | Passed
phantom
Left of EUT facing phantom -- 0.023 -- 1.6 Passed
Right of EUT facing phantom -- 0.035 -- 1.6 Passed
2450 Body 802.11g |Front of EUT facing phantom - - 0.541 1.6 | Passed
Worn
16.2 Maximum Results

The maximum measured SAR values for Head configuration and BodyWorn configuration are given in

16.2.1.

16.2.1 BodyWorn Configuration

section

SAR,
e Conducte A q Power SAR
requenc verage A .
; 4 y EUT Position d Power Ei Drift limit | verdict
an over
(dBm) 9 | @B | Wiko)
(Wikg)
2450MHz Front of EUT facing phantom/High(802.11g) 16.46 0.541 -0.032 1.6 Passed
16.2.2 Maximum Drift
‘ Maximum Drift during measurement ‘ 0.239 ‘
16.2.3 Measurement Uncertainty
‘ Extended Uncertainty (k=2) 95% ‘ 21.43% ‘
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16.3 Operation Configurations

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

1. The EUT is tested at 1, 6 , 11 channels.

2. The EUT is at the lowest data rate during test.

3. 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;

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

Note: P is abbreviation of position specified above.

Probe Probe
Flat Phantom Flat Phantom

v "

Testing Center-EMC Laboratory

Tissue Tissue
T Liquid < Liquid
\ 4 \ 4
4 4
\ Distance \ Distance
Side 1 DUT Side 2 DUT
Position 1 Position 2
Probe Probe
Flat Phantom Flat Phantom
Tissue Tissue
T Liquid <+ Liquid
\ 4 \ 4
4 4
97 0 Distance |5| 0 Distance
d = d -
Side 3 Side 4
Position 3 buT Position 4 buT
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Probe
Flat Phantom
«—— Tissue
Liaui
¢ Liau d
o . . . .
Distance Side 4: back Side 3: front side
Side 3 buT -
L USB >4 N .
connector N\ KSlde 5: top side
Side 2: lateral with Side 1: lateral with
logo or LED or SN logo or LED or SN
toward down toward up
Position 5 Definition of EUT
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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)
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Detailed Test Results
16.5.1 2450-BackSide-Middle

Date/Time: 2011-9-28 10:11:36

Test Laboratory: SGS-GSM
GM-138 802.11B Back Side Middle
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 0.161 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.52 V/m; Power Drift =-0.176 dB

Peak SAR (extrapolated) = 0.233 W/kg

SAR(1 g) = 0.131 mW/g; SAR(10 g) = 0.074 mW/g

Maximum value of SAR (measured) = 0.143 mW/g

dB
— 0.000

—-10.0

-20.0 T

-30.0

-40.0

-50.0

0 dB = 0.143mW(/g
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16.5.2 2450-FrontSide-Middle
Date/Time: 2011-9-28 10:48:12

Test Laboratory: SGS-GSM
GM-138 802.11B Front Side Middle
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 0.265 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.76 V/m; Power Drift = 0.209 dB

Peak SAR (extrapolated) = 0.432 W/kg

SAR(1 g) = 0.219 mW/g; SAR(10 g) = 0.099 mW/g

Maximum value of SAR (measured) = 0.251 mW/g

dB
0.000

-3.74

-7.48

-11.2

-15.0

-18.7

0 dB =0.251mW/g
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16.5.3 2450-TopSide-Middle
Date/Time: 2011-9-28 11:34:17

Test Laboratory: SGS-GSM
GM-138 802.11B Top Side Middle
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.029 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.06 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 0.058 W/kg

SAR(1 g) = 0.019 mW/g; SAR(10 g) = 0.012 mW/g

Maximum value of SAR (measured) = 0.031 mW/g

dB
— 0.000

—-2.90

-h.80

-8.70

-11.6

-14.5

0 dB =0.031mW/g
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16.5.4 2450-BottomSide-Middle
Date/Time: 2011-9-28 12:14:59

Test Laboratory: SGS-GSM
GM-138 802.11B Bottom Side Middle
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.121 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.28 V/m; Power Drift = -0.0586 dB

Peak SAR (extrapolated) = 0.185 W/kg

SAR(1 g) = 0.104 mW/g; SAR(10 g) = 0.054 mW/g

Maximum value of SAR (measured) = 0.119 mW/g

dB
0.000

-3.60

-7.00

-10.5

-14.0

-17.5

0dB =0.119mW/g

SHEMC

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd 3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t  (86-21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-EMC Laboratory FHES! A (R A 25 889 +) 3 1A% Elﬂi’ﬂ: 200233t (86-21)61402666*2736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: SHEM100900127304

Issue Date: 10-11, 2011
Page 25 of 64

16.5.5 2450-LeftSide-Middle
Date/Time: 2011-9-28 13:10:00

Test Laboratory: SGS-GSM
GM-138 802.11B Left Side Middle
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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 (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.049 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.21 V/m; Power Drift = 0.239 dB

Peak SAR (extrapolated) = 0.040 W/kg

SAR(1 g) = 0.023 mW/g; SAR(10 g) = 0.013 mW/g

Maximum value of SAR (measured) = 0.028 mW/g

dB
0.000

-3.84

-7.68

-11.5

-16.4

-19.2

0 dB = 0.028mW/g
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16.5.6 2450-RightSide-Middle
Date/Time: 2011-9-28 13:41:31

Test Laboratory: SGS-GSM
GM-138 802.11B Right Side Middle
DUT: GM-138; Type: WIFI; Serial: \
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; 0 = 1.99 mho/m; & = 51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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 (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.047 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.30 V/m; Power Drift = 0.0986 dB

Peak SAR (extrapolated) = 0.055 W/kg

SAR(1 g) = 0.035 mW/g; SAR(10 g) = 0.021 mW/g

Maximum value of SAR (measured) = 0.043 mW(/g

db
0.000

-3.00

-6.00

-9.00

-12.0

-15.0

0 dB = 0.043mW/g
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16.5.7 2450-FrontSide-High
Date/Time: 2011-9-28 14:13:21

Test Laboratory: SGS-GSM
GM-138 802.11B Front Side High
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 0.249 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.01 V/m; Power Drift =0.170 dB

Peak SAR (extrapolated) = 0.427 W/kg

SAR(1 g) = 0.232 mW/g; SAR(10 g) = 0.106 mW/g

Maximum value of SAR (measured) = 0.275 mW/g

dB
— 0.000

—-3.92

-7.04

-11.8

-158.7

-19.b6

0dB =0.275mW/g
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16.5.8 2450-FrontSide-Low
Date/Time: 2011-9-28 14:46:27

Test Laboratory: SGS-GSM
GM-138 802.11B Front Side Low
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 0.197 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.84 V/m; Power Drift = 0.0796 dB

Peak SAR (extrapolated) = 0.376 W/kg

SAR(1 g) = 0.208 mW/g; SAR(10 g) = 0.093 mW/g

Maximum value of SAR (measured) = 0.235 mW/g

dB
0.000

-3.86

-f.72

-11.6

-15.4

-19.3

0 dB = 0.235mW/g
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16.5.9 2450-FrontSide-High (802.11.9)
Date/Time: 2011-9-28 15:23:12

Test Laboratory: SGS-GSM
GM-138 802.11g Front Side High
DUT: GM-138; Type: WIFI; Serial: \
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 0.650 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.41 V/m; Power Drift =-0.032 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.541 mW/g; SAR(10 g) = 0.239 mW/g

Maximum value of SAR (measured) = 0.621 mW/g

m¥¥{g
— 0.621

— 0.498

0.375

0.252

0.129

0.006
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1g/10g Averaged SAR

SAR: Zoom Scan:Wabie Along 2, E=5, F=2
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Product Name

All Sports GPS

Mode Name GM-138
Brand Name Holux

Final Hardware Version HC-5138-V1.2
Final Software Version ANDROID 2.2
Normal Voltage 5.0V

High Voltage 5.5V

Low Voltage 3.6V

Product Definition

Production Unit

Antenna Type Inner antenna
Device Type Portable
Limit Type General Population/Uncontrolled

WLAN Frequency Bands

Tx/Rx: 2.412~2.462GHz

Modulation Mode QPSK

Date of receipt 09-22,2011
Date of Testing Start 09-28,2011
Date of Testing End 09-28,2011
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18. Photographs of EUT

Fig.18-1 Front View

Fig.18-2 Back View

EOE

Li-ion Battery

Fig.18-2 Battery
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Annex A Photographs of Test Setup

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

250 kHE

Fig.A-2c 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

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

Fig.A-3f Photograph of Bottom side of the EUT status
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Annex B Tissue Simulant Liquid

Annex B.1 Recipes for Tissue Simulant Liquid
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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
Bactericide 0.18 0.10 0.10 0.10 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]

Annex B.2 Measurement for Tissue Simulant Liquid

Table B-1 Recipe of Tissue Simulat Liquid

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) (P) (o)
. 52.7¥5% 1.95%¥5% 2242

Recommended Limit
2450 Body (50.07~55.34) (1.85~2.05)

Measured, 09-28,2011 51.32 2.01 21.5

Table B-2 Measurement result of Tissue electric parameters
SHEMC
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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.
‘ Dipole

A B D
C Attl
PM1
Att2
Fig. C-1 the microwave circuit arrangement used for SAR system verification
A. Agilent E4438C Signal Generator
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
Nomalized to ImW(for nominal o 53.6£10%
Head TSL parameters) Recommended Limit (48.24-58.96)
D2450Vv2 2450 Body Nomalized to 1W(for nominal 48.8
Head TSL parameters)
250mW input power Measured, 09-28, 2011 12.2
Table C-1 SAR System Validation Result
SHEMC
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System Performance Check at 2450MHzBody
Date/Time: 2011-9-28 09:24:40

Test Laboratory: SGS-GSM
System Performance Check at 2450MHzBody
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:733
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: ES3DV3 - SN3088; ConvF(4.34, 4.34, 4.34); Calibrated: 2010-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2010-11-22

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) = 15.0 mW/g

d=10mm, Pin=250mW /Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.1 V/m; Power Drift =-0.069 dB

Peak SAR (extrapolated) = 23.1 W/kg

SAR(1 g) = 12.2 mW/g; SAR(10 g) = 5.73 mW/g

Maximum value of SAR (measured) = 14.0 mW/g

db
0.000

-4.22

-8.44

12.7

-16.9

-21.1

0 dB = 14.0mW/g
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Annex D Calibration certificate
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DASY/EASY - Parameters of Probe: ES3IDV3 SN:3088

Basic Calibration Parameters
Sensor X | Sereor ¥ | Senser Z Une (k=5
Mo {VImy 1.3 1.27 126 |+101%
[ e T 1000 3.9 1002
Modulation Calibration Parameters
Ui Communication System Mamo PAR A E [+ Vi Line"
[+1=] dBuW s =2}
10000 o a0 0 0.00 100 1563 | 138w
[1Ru ) .00 1.o0] 1520
[akax] .30 t.oof 1474 ]

approacimabely B5%

The reparied uncartainty of measurement s stated as the standaid uncertalnly of measurement multiplied
by the covarsge faclor ke, which for a noral distribution corresponds o & covarege probability of

* Thot ot of Hormid ¥.2 oo ot alect e Bofiso arosrisingy incds T5L duss Pages & andd]

" Muresricsl W prlion paiprscer oiostidey 8ol neguied
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Galibration Parameter Determined in Head Tissuve Simulating Media

Issue Date:
P

1 Wal Parsittiv Conductuity ComwF K ConwF ¥  CanwF T Adpka Ciepth Unc ik=3}
4 2801 £ 100 415 £ B 090 2 5% E07 By aar 0 108 +11.0%
0 £ 801 £ 100 415+ 5% 05T £ 5% 597 597 597 08 102 3 11.0%
1810 250 100 Ao = §% 140 2 8% BI3 523 5E3 ] 1.38 & 10,0%
1am 250100 00 =54 140 5% S 14 a4 asi T £11.0%
000 + 50 & 100 A00 £ 5% 140 £ 5% 507 507 &7 051 154 & 11.0%
2450 + 51/ = 100 392+ 5% 1808 5% A 56 458 4.50 045 170 2 19,0%
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Parametar Determined in Body TEsue Simulating Media

1 [tz Malidey MH2®  Purmittiviy  Conduclivity  Coner K ConvE¥  ConyF 2 fiphn _ Dapih lne flked]
[EL] Sl 0 552 £ 5% AT 0% 5.88 S50 5.98 ad 113 £11.0%
1E] & 507 1100 LT R 105 £ 5% 585 508 E.B5. (] 148 £ 11.0%
1810 £ 65 ¢ 1400 5352 5% 1.52 1 5% 482 482 482 1] 377 =210
1900 + 502 100 33 e 50 162 2 5% A 5D A50 £60 028 2TH £110%
2000 * 50 & 100 533555 182 £ 5% 470 &8 476 i 452 £ 110%
2450 &30/ 100 BT 5% 158 = 5% 4,34 434 434 044 156 +1.0%

 Thve-vabioty of 2 100 Mz iy S08e8 O DASY w44 mrd Higher fams Paga 21 Tha stsrtainty tn v RSl i Coraef. uncusisinly ab Entbanion g

ol 78 8 bR rkanty bt ket fredaoncy Danmd
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Receiving Pattern (§), 3 = 0°

1= GO0 MHz, TEM ifi110EXX T 1800 MHz, WE R22

Uncertainty of Agid Batropy Assessment: £ 0.5% (k=2)
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ES30W3 SN:308E Movember 23, 2010

Dynamic Range f{SAR;,...)

{TEM call, { = 900 MHz)

1 E406

1.E=H

1 E=00 | | 1
IR ] oo 1 1 n inn

VRS TR [T IR 1 n 100
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Uncertainty o Linsanty Assessmand: 2 0.6% (k=2
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Conversion Factor Assessment

=5 WiHz, WIGLS RS fhead) F=1E10 MHz, WGELS R22 (hoad)
T +
80
Foon
J; =0 |
Brea |
& a0
. oo
] 0 W s e = @
o o ] I‘“m]iu 61 al
e ——Lhsrmee il Sk —— e |

Deviation from Isotropy in HSL

Error {f, ), =800 MHz
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ESIDVE SN:3088 MWovamber 23, 2010
Other Probe Parameters

Sansor Aurangamant Triangas]
Corsiectar Angle {¥) Kol applcabl=
e haaniczn| Surface Detection Mode erabiec
Optical Burfecs Dalection Made disabled
Proge Owarall Langih F3T mm
Prote Bady Diaimale 1 mm
Tip Lergth 1k mm
Tip Diamerder A mimi
Friba Tip bo Sensar X Calibration Poir 2 mm
[Protie Tias b Semsar v Calibration Port 2
[Prohe T @ Sansor 2 Calbeaton Poinl 2 mm
HRecor dad Ik I Cistana rom Surlacs Amm
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Calibration Laboratory of A T
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Myl sl Ap B tha < ot A

Glossary

DAE data acqussition elecironics

Connector angle  information used in DASY sysiem to align probe sansor X to the rbaot

coordinate system.

Mathods Applied and Interpretation of Parameters
«  DC Vollage Measurerment: Calibration Factor assessed for uss in DASY system by
compariscn with a calibrated instrument fraceable fo national standards. The figure given
cormasponds (o the full scale range of the voltmeter in the respactive range.,

s Canrecior angle: The angle of the connector is assessed measuring the angle mechanically
by a tood insarted. Uncerainty i not requined.

o The lollowing parameters as documented in the Appendix contain technical information as 2
result from the performance test and require no uncertainty,

« OC Vollage Measwrermant Lineanty: Verification of the Linearity a1 +10% and -10% of the
nesminad calibraticn woltage. Influenca of offsel voltage is included In this measuremeant.

& Comvmon mode sensitivity: Influence of a positive or nagative common mode voflage on
the differential measurement,

» Channel separafion: Influence of a woltage on the neighbaor channels not sulject to an

Ingut voltage

= AD Converter Values with inputs shorted: Values on the intermal AD comverter
cormesponding o zero inpul voltage

v Input Offzat Measurement: Output voliage and statistical results over a karge number of
zero vollage measurements.

#  Input Offset Cument: Typical value for information; Maximum channel input offset
current, nod considering the input resistance.

= Input resistance: Typical valua for information: DAE input resistance al the connecion,
during intemal autc-zercing and duning measurement.

#  Low Battery Alarm Voitage: Typical valwe for information, Below this voltage, a battery

alarm signal is generated,
+  Power consumption: Typical value for Information. Supply cuments in various oparating
modes.,
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Report
DC Voltage Measurement
40 - Cormwarter Besohtion nominal
High Farge: LS = LR full range = 900, #3200 mb
Low Riangec 1LEB = Binv Al ranpe s -4, AWV
DASY messuramen] paramsiecs: Auls Jero Time: 3 660; Measiring ime: 3 sec
Calbration Faciors X ¥ Z
High Rangs 402 838 + 0.1% (k=2) | 403.345+ 0.1% (=2} | 403528+ 01% I'k.-2:|_
| Low Range FAZRO0 + 0.7% (ke2) | AO5AIT +0 7% (W=7} | 308649 4+ 0 7% (k=2)
Connector Angle

| Connector Angle Lo be ussd in DASY systen

2630°£1*
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Appendix
1. DC Veltage Linearity
High Rangs Reading (v} Detterance (W) Error (%)
Channel X + Input 1BEa0T 6 038 Cuon
Channel X # |mpart 16&38.27 -1.73 -0
Channal X - Imput ~2000. 54 0,84 R
Channel ¥ # |Impart 1BGEEE 8 iy | 0u0a
Chamnal ¥ + Impat 20000, 25 [x¥a ] 0
Channel ¥ = Inpast 18508 11 .50 =000
Channel T # |Aput 188000 2 334 0,00
Channel = Impat 19954,29 E-71] 1003
Channel Z - Ipait -20000.54 LuT4 0.0
Low Fenge Foaading (V) Ditfersncs (V) Error (%)
Channel X + Input 20004 0,78 .04
Channel X * It 188537 023 .11
Channal X = Ingut 20051 Ei! oas
Channel ¥ + input 20000 it | .00
Chanpal ¥ + Inpud. 19653 137 .68
Ghanne| ¥ - Input: 20214 -1.54 [o1-
Chanal £ + Input 200006 024 o
Chamnmel 2 + Input 194,29 -1.51 .70
Chanmel = Input 20159 -1.88 [EE: ]
2, Common mode sensitivity
OASY messurement paramatens: Auto Zero Time: 3 sac: Measuring Sre: 3 sec
Commaon mode High Ranga Low Range
Input Volage (mV} Average Reading (V) Average Reading (v}
Eu'rlul X 200 B | 210
- 20 282 2
Channal ¥ 200 4.53 419
- 200 A7 12
Channs| Z 200 -14.00 4437
« 200 12462 1851
3, Channel separation
DHASY maasurament peremaking: Sule Zero Time: 1 sec; Wh‘rﬂcﬂm
Input Voltage {mV) | Channal X (V) | Chamned ¥ (V) |  Channel Z {uV)
Channel ¥ 200 - am 214
Chanmnel ¥ 200 241 - .30
Channal £ ZHY 063 =l 4 s
Certificale Mo DAE 3568 Mot Page d of §
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4. AD-Converter Values with inputs shortad

3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t
It e (R 4 pl (2% 889 F) 3 IS {iZpj: 200233t

(86 -21) 61402666*2736
(86 -21) 61402666*2736

[DASY mersumment p MMTM!EB&:WUWIW-JSEE_
High Rangs [LSE) Low Range {LSB)
Chanmel X T 15350
Channel ¥ 16508 16231
Chanmal £ 15827 18157
5. Input Offset Measurement
DASY measursmend parameders: Aulo Zeee Time! 5 g, Messunng ime: 3 seo
st 1Y S
i Deviation
Avarags (EV) mmim, Offset (18] | max Offest (p) (v
Chanel X o7 <1404 1.87 &ET
Chanmad ¥ <L.E6 220 1.36 &3
Channel Z -0 2.6 0.46 a7
&, Input Offset Current
Mominal Inoul circuilny oflset curmant on Bil channes; <2008,
7. Input Resistance [Typical values for informaticn)
Zarging (kOhm) Misasvuring (M)
‘Channel X 2y 200
‘Charnsl ¥ 200 200
Channe! 2 20 200 |
B. Low Battery Alarm Voltage (Typicsl vl tor infomstan)
Typical values Alarm Level [VDC)
Supply [+ Vex) +F4
Supply (- Viee) -TH
9. Power Consumption (Typical vauss for a
Typical values Switched off (A} | Stand by {mA) | Transmitting {mA)
Supply i+ Viec) +0o1 - +1d
Supgly (- Vet ) — K .
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Annex E.1 Dipole Calibration certification

D2450v2

Calibration Laboratory of
Schmid & Pariner
Engmeering AG

T uprausaTaacs 13, 5 Zurioh, Switzerdand

L il K

o Sorvies suisao dlonmage
Bervir o avicem o d| ratum

S Buiss Callbratlon Service

Acrrothied by (e Ewess Acomod RIBon Sanice (5] scoredtation Me. SCS 108
Fhe Smiss Accreditalion Service in o ol the signaieries io The E&
Muhsa el Egrerment tos the seeognilion of ealiwstee cerilicales

cient BGSICH (Auden) Certficats o: D2450V2-733_Now10
[CALIBRATION CERTIFICATE

| Ot DR2450VE - 5N: 733

| Csitapticn prrcmdimls A CAL-D5 T
Calibration procadure for dipola vakdation kits

Calibvabon i Movember 25, 2010

Thits coallsent kon cortrboile documents (e Escs sty G0 faloss danmiaeck which reslios B physscal i ol s e |20
The measuremonis and the uncemainies s confidence probabiity ane gheen on e folowing pages and are part of e cemoie

B bt feves Swien corrlasiei I e Simel Abmien ey snvsinimeta lempsmbnd 150 110w iy < T
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Pranery Sisndards G Disti {mrificsin Mo | Stk Calivsinon
Prross mistnr EPM-2424 Bayramroa Cl-0hct- 10 Mo TP Cx-11
|
Provwist gnian HP BE1A | UmaresTTES O5-Chet: 10 (Mo 217-D1268) Dot 11
Felsrermes 20 02 Allernesior | N SR SR M- 10 (R 2I7-01 158 L TR Y
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Calibraticn Laboratory of

i g Schwelzerischer Knlirisrdmnst
Schmid & Parner e Survice wubnse o' Wennsge
Enginesring AG Bervizio selzaerc di \waas s
Taughsumeirsges 43, B Purich, Gettradand 5 Swing Culbraton Sivicn
Aroend nc ry Sin Swips Accradiason Sondos [SAE) Baormdnation be.: SCS5 108

The Swiss Accredilation Sarsion i one of The sgralores i B EA
Wastti|nteral Agreement for the recognition of callbrition cemeaes

Glessary:

TEL tissue sirmulating liguid

CanvF sensitivity in TSL/ NORM x.v.z
M nol applicable or not measurad

Calipration |z Performed According to the Following Standards:

a} IEEE Std 1526-2003, “IEEE Recommended Prachce lor Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b} IEC 62209-1, "Procedure o measure the Specific Absomption Rate (SAR) for hand-held
davices used in close proximily 1o the gar 1|f'ﬂlil|uﬁl'|¢].' ranga of 300 MHz 1o 3 GHz)",
Febmuary 2005

c) Federal Communications Commission (ffice of Engineering & Technology (FCC DET),
“Evaluating Complance with FCC Guidelines for Human Exposure io Radiofrequency
Electiromagnetic Fields; Additional Information for Evaluating Compliancs of Mobile and
Porfable Devices with FCC Limis for Human Exposure to Radéofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

Page 57 of 64

*  Mpeazuremant Condiions: Further details are availablz from the Validation Report at the end

of tha carificate. All figures stated in the cenificate are valid at the frequency indicated.

« Antanna Parameters with TSL: The dipole i mounted wilh the spacer bo pasition it feed
pomit gxacily balow the center marking of the Hat phantom section, with the arms origned
parallel 1o the body axis.

« Foad Paint impedance and Refum Loss: These paramaters are measured with the dipole
positioned under the Bquid filed phantom. The impedance stated is tfransformed from the
measuremeant at the SMA connactor to the feed point. The Retum Loss ensures low
raflecied power. No uncertainty required,

+ Elpctncal Dalay: One-way delay bedween the SMA connector and the anenna fead poanl.
Mo uncertainly reguired.

=  SAR measured: AR measured at the stated antenna input power,

*  SAF normalized: SAR as measuned, nomalized 10 an input power of 1 W at the antenna
conmachar.

= BAR for nomwnal TS5L parameders: The measured TSL parameters ara used to calculaie the

nominal SAR result.
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DASY system configumbon, as far a5 notgreen an page |
DASY Verslon CASYS VE2 2
Extrapalation AmEnad E_?If&ﬂlﬂab-l.'l'l
Phantam Mecelutar Flat Prantom Va0
Distance Dipoks Center - TSL B 10 mm [—
Zooem Scan Aesciution o, dy, dz =5 mm
Frequency 2950 MHz = 1 Mz
Head T5L parameters

The follaming parametars and calculabons wese applad.

Temperature | Permittivity | Canductivity |
ol | >
Hominal Head TSL paramatara 22.0°C b 180 mhaim
Mpasured Hend TEL parsmilers 2240 £02)°C MAeE% | 1 IEmhomeE%
Huad TSL timgr alure during tesl (218 020G
SAR result with Head TSL
S8R averaged avar 1 em’ {1 g of Haad TSL Candtich
SAA maasurad 250 mi input povear 13zmidig

SR romvaized

SAR Far raminal Head TSL paramoens

normaleed 1o W

SEEmN (g

ol zed 1o 1

53.B MW ig = 17.0 % =2}

S-I.ﬂ‘-rmgnﬂ-uur_m cm’ {10 gl of Hoad TSL Em::lnm

EAR measured

250 M Input powar B8 W g

AR I‘!D"H“IIII:E

narmalized o 19

24T W I'g

E0A hor mominal Haard TSL Daramasms:

naimma e o 1w

MO MW g s 168 % D) |

Carmilizabs Mo D24500E-TI3 Mowill
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Body TSL parameters
The folicwing paramobers and caloulat wiare appiecd .
Tomperature Permittiwity Conductivity :
‘Maminal Body TEL parameters mre 27 Cyasmham |
Mensured Body TSL pasameierns (2E0= |:-£| i x] o T R 1,52 mhoim & 8 T
_mmL'lEmD!rl!mmrlng!‘rﬂ @182t e -
5AR result with Body TSL
SAR averaged aver 1 em’ (1 ghof éuc.l.p-T‘a‘L Comditian
_S;;!--'ll-r;-e;un;d - 250 mid gl o P2 MW g
SAR normalized rerrralired ta TW snami i g
SAR 1or nomenal Body TSL parsmenas I'A'.ulr-E;l-‘.‘-El'._"..\\: T ﬂl;.'l" miW g+ 17.0 % {k=2)
SAR averaged aver 10 em® (109 of Body TSL indllon
| 54R messured 250 MU g pmce 522/
SAR normalired nemnalizem i 1W ZAT MW I g
:ﬁl:w lllHl'lrlHl.‘B‘:lll\l TS5L paramalors naoeTnalizad o 1W 233 mW [ g & 18.5 % fk=3)

Ceralicanse Mor O@450vE. 733 Mol i

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

Antenna Parameters with Head TSL
Fnpedancs, ransiommed bo feed poim N . 54,7 ik 4+ 1.9 12
Flilrn Loss 26.4 48

Antenna Parameters with Body TSL

Fmpedante, ransfomed o feed poing 43701+ 57

Rohsn Loss 204 dB

General Antenna Parameters and Design

Blectrical Delay {one dinscton) 1,149 na

Al ey term ise with 100W radialed power, anly a slighl waming of the dpoie near the leedpoint can be maasned

The ul pode = made of standard semingid coaxial cabie. The canter cordusior of the teading ling ia directy connectesd i ihe
sncand amn of tha dipois. The arlanng is ferslore sha-cecuiied dor DC-signals

0 pxgasEve ke must be appiiod to the dpolo amms, becausa they might band o the soidaned conracons naar the
Ieadpgint may ba damaged

Additional EUT Data
| Mandaered by B SPEAG |
| Mananctured oo May 07, 2003

Carbhcaha Mo: D2450E-T13 Mol 0 Pagoe B ol &
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DASYS Validalion Report for Head TSL

Dot Timee; 25,0 1.2000 14354003
(]| Labiratory: SPEAG, Furich, Switserinmd
DLIT: Dipaale 2450 MHz; Type: 24508 2; Serial: D2450V2 - SN:T23

Communieation System; OW; Fregquency: 2450 MHz: Duty Cyele: 1:1

Mediom; HSL LIIZ BB

Medium parameiers used: [= 2450 MHz o= 172 mlwin: g, = 388, p= 1000 kgfm'
Phantom section: Flag Section

Measurermen! Standord: DASY 5 (IEEESECSANST OG5, 1 9-20H17)

DASY S Confipuration;
ot ESMAVD - SKI00; ConvFa A, 483, 45355 Calibmesd: HU042000

& - Bwra-Siilace: Jame vk Searface Thawctionl

- Flectemmics: BAEL Sl Calibraisd 10, X000
& Phaninm Fe Phamen S0 80w s Type: LIHHEIPSIS A Sepial- FIRI|
®  Momsuremeni 5W DASYED WAL D Build 1 Virson 52.20(161)

& Posipmesessing SW SEMCAD X, ¥ 4.7 Baisd 2, Verson |8,27 ¢ 683

Pin=250 mW/d=10mm, dist=30mm { ES-ProbeZoom Scan (7xTxTHCube 0 Measmemen
orud: da=5mumn, dyv=5man, de=5mm

Relerence Vilue = 10200 % Power Doft = 0,057 dB

Peak 5AR (exirpolated ) = 2649 Wikg

SAR gh= 102 mW/ SAROD b= 608 myig

Maxemum valoe of 5AR {mexsured) = 16,6 mWig

L
n

n

dE = |hbmWip

Comlicata blo: D245002- 793 Mo | Phga 6 ol %
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Impedance Measurament Plot for Head TSL

I9 Mo 2ELE 15T SE
FAT T LT T 0 17483 & - Y
A =
A -
d
[N1] = B EF 20 os -2 00 O At ued i rna
t S
—t s |
—d
T i
| B
it ; 4 .
Xt
T . 1 ¥ AL ERE RO T
Certthcale fo: D245042.733_Movi0 Faga 7ol @l
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DASYS Validation Report for Body

Lkt T e

Tesi Laboratony: SPEALG, Zurich, Switzerbuml
DUT: Dipale 2450 MHe: Ty pe: D250V 2; Serial: D24300 2 - h:713

Communication System; CW; Fregquency: 24530 MHe: Duy Cyele: 100

Mledinm: MSL U2 BH

Mediom parametcrs used: [ = 250 MH2; o = 192 mbaofm; o= 32,5 p= 0 kefo
Phantom ssction: Flat Secton

Weasurement Standard: DASYS (IEEE/IEC/ANS] O3, 19-2007)

DASYS Confizurutin
®  Probe; IS0V - SN2 Cinv B35, 431, 4315 Callratcd; 30064, 2000
& Sowaw-Sorfuec: Teom | Mechawical Sorfoee Dietocison)

- Ekctrivmes: DAEL Brf0b, Chililwatall 1R300 0

®  Phanom Fla Phaninin

O ohack s Types QINNRIFFEAA, Sorisd, 11412
®  Moosuremenn 5W . IASYS2, VELD Ruiliddl, Yosion 5700 165

- Prvstpmic saing W SEMOATD X, Wid2 Build 2, Versiis 1422 (1645

Pin=230 mW /d=10mm, dist=3.0mm ( ES-Prohe yZoom Scan (TxTxTVCube 0 Measuremem

gnd: da=5mm, dy=5mm, dz=5mm

Releremce Yalee = 988 Vi Power Dl = 0027 dB
Penk SAR ||_'-,'sr.||'\|iuri-|,1| = 2.7 W""-L—'

SAR(L gh= 106 mW/g: SARID g} = S.E2 mW/g
Slazomum valee of SAR cmessuredy = 16§ m'W iy

24,11 20010 13:56:50

—8
T
]
Vg
"n
e
DdB = [a lmWig
Cerlicate Mo: DRE5082-T33_ M1l Page ol 8
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3G

Impedance Measurement Plot for Body T5L

M4 How LG L8I4D14
CHI 422 TN N dmar,
¥ an
i
'
W2 mal R 3 AR REF - . #-3%.373 6§ 438009 DOg PRI
2 1 R
{ | o d
- S— | — iy
- {i‘
b T P
'
LIWTLR & 4 T “Erel AULLOOD DO M
Cerilicaie Mo: D24500 2733 N 10 Page S.of &
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