71

TEST

Model: M77BF2-SP1

FCC SAR

Measurement and Test Report

For

ELECTRONICS TECHNOLOGY(DONG GUAN) COMPANY LIMITED

No.161, Xin Min Road, Tong Luo Wei Industrial Zone, Dong Guan City,

China

FCC ID: ZL9-CKO7T

FCC Rules:

Product Description:
Tested Model:
Report No.:

Max. SAR Values:

Tested Date:

Issued Date: 2014-10-24
alam CRE
Tested By: Silin Chen / Engineer Sl?ﬂ’b "h it
/_:'Lﬂfﬂ .Z,C”:
Reviewed By: Lahm Peng / EMC Manager ok . }

Approved & Authorized By:
Prepared By:

Shenzhen SEM.Test Technology Co., Ltd.
1/F, Building A, Hongwei Industrial Park, Liuxian 2nd Road,
Bao'an District, Shenzhen, P.R.C. (518101)

Tel.: +86-755-33663308 Fax.: +86-755-33663309 Website: www.semtest.com.cn

FCC 47 CFR Part 2 (2.1093)
ANSI/IEEE C95.1-1992
IEEE 1528-2003

KDB 865664 D01 v01r03
KDB 865664 D02 v01r01

MID
M77BF2-SP1
STR14088297H

Body: 0.1533 W/ka(1q)

2014-10-20 to 2014-10-23

Jandy so / PSQ Manager

Lot

Note: This test report is limited to the above client company and the product model only. It
may not be duplicated without prior permitted by Shenzhen SEM. Test Technology Co., Ltd.

Report No.: STR14088297H

Page 1 of 43

SAR Report



71

TEST Model: M77BF2-SP1

TABLE OF CONTENTS

T oLt Tl [ o] g g F= VA o] o EO TP PUP TP UPTPPPRPPN 3
1.1 Product Description for Equipment Under TeSt (EUT)....coi it eee e e e smeeee s 3
L2 =S S =T g To = o SRS PRR S 5
LR B ICTS 1Y =1 (g ToTo (o1 o | PSPPSR OPPPP PRI 5
L =TS A = 1o Y OO PP OUP PRI 5
2. SUMMATY OF TEST RESUILS Loeiiiiiiiiiiiiii ettt e e e s et e et e e e s eaaat b et e e e e e eaabeeaeeesssstbaeeeaeeessnnsbaaseaaeeasan 6
3. SPECiIfic ADSOIPLION RALE (SAR) ...uiiiiiii ittt e et e e e e e s e et e e e e e e s e et e et eeaeeaaastbaeeeassstbaeeeaeesssnstbaaaeaaeeesan 7

5. Tissue Simulating Liquids....

5.1 Composition of Tissue Simulating LiIQUId ............ooiiiiiiii et 13
5.2 Tissue Dielectric Parameters for Head and Body Phantoms............cooiiiiiiiiiiii e 14
5.3 Tissue Calibration RESUIL............ ettt e e e e e e e ettt e e e e e s e e e e e e e e aannnseeeaaaesaannnseeeens 15
6. SAR MEaSUIremMENT EVAIUBLION .....uuiiiiiiiiiiiiiiii ettt e e e e e sttt e e e e e e s e saet et e e eeesaanstbbeeeeeantbeaeeeaeesaansnseeeeeas 16
6.1 Purpose of System Performance CheCK............uuiii i e 16
Lo (=1 RS T= [ o B O POTPPP TP 16
6.3 Validation RESUIES..... ...ttt oottt et e e e e e e ettt et e e e e e e s teeeeee s e nnnseeeaaeeaaannsnneeaaeeaaannnes 17
7. EUT TESHING POSITION ...eeeeeiiiie ettt a e e ekt e st e e s it e e ek e e s bt e e e e s b b et e e et b e e e s nb e e e e nnnneee s 18
A3 =ToTe ) o T 1 o] o E TP PPPPPRO 18
7.5 EUT ANEENNG POSITION ..coiiiiiieieiiie ettt e e e ettt e e e e e et ee e e e e e e s anbeeaeeesasnsseeeeaeesaannnsaeeens 18
7.6 EUT TeSHNG POSIHION. ..ottt ettt e e e e e ettt e e e e e e s e et eeaeaeaanaseeeeaaaeeaannnseneens 19
8. SAR MEASUIEMENT PrOCEUUIES ....uuiiiiiieeiiiittii it e ettt e e e e e ettt e e e e s s s et e et aaee e e s s tbeeeaeae e s e stbteeeeeeeantbsaeeaeeesaannnseeeeeas 20
8.1 MeEaSsUIrEMENT PrOCEAUIES ............uiiiiiiee ettt ettt e e e e e ettt e e e e e e s asbaeeeaaeeesanbeeaeeesaannnbeneeaaeeeannnnes 20
8.2 Spatial Peak SAR EVAIUBTION ........oiiiiiiii e 20
8.3 Area & Z0OM SCAN PrOCEAUIES .......ooiiii et e e ettt e e e e e e e s teeeeeae e e s e s taeeeeaaeesaannneeaaeaaannnsnneaaaeaaaannees 21
8.4 VOIUME SCAN PrOCEAUIES .......eoiiiiiiie ettt e et e e ettt e e et e e e eanee e e s eeeeeeaneeeeeanneeeenseeeeanneeeeannneeeeanneeenn 21
RIS AN R V=Y =T T Yo Y 1= g T o R 21
8.6 POWET DIift IMONIOTING ... .uviieiiieeietiece ettt e e e e sttt e e e e e e et e e e e eaeeesaasbaseeeaeesssseeeaeessaasnnsaneeeaseeannnnns 21
9. SAR TESE RESUIL ..ottt oottt e e e oo s et bttt e e e e e o b bbb et e e e e aa b bttt e e e e e e anbbbe e e e e e e e aannnnneeeas 22
9.1 CondUCtEd RF OULPUL POWET ......eoiiiiiiiieee ettt e e e e et e e e e e e e e bt e s e e e s absseeeeeeesannnseneens 22
9.2 Test Results for Standalone SAR TeSt.......oiiiiiiiiieii e e e e st e e e s st e e e saeeeesneeeeeaneeeeeanns 24
10. MEASUIEMENT UNCEITAINTY .....iiiiiiiei it e e ettt e e e e ettt e e e e e e e s s et teeeeaa e e e e st beeeeaae e aansaeeeeeeaaannsbeeeaaaeaeansnnneeaaaaaaan 25
10.1 Uncertainty for EUT SAR TESt......oiiiiiiiiii ettt e et e e s e e nnneeeas 25
10.2 Uncertainty for System Performance CheCK.............uoiiiiiiiiie e 26
Annex A. Plots of System Performance CRECK ... 28
ANNEX B. PIOtS Of SAR MEASUIEIMENT ....eeiiiiiii ittt e ettt e e e sttt et e e e e st ateeeeeeaasatbeetaaaeeaasnsbaeeeesaasnsaeeeaaeeaaannnes 30
ANNEX C. BEUT PROTOS oottt ettt e e e e e ettt et e e e e s e s sttt e e e eeeeaanstbeeeesantbeseeeeeeesasnsbseeaaeeeaannees 39
ANNEX D. TEST SELUP PROTOS ..iiiiiiiiiiiiiiiii ittt e e e e e ettt e e e e e e s et bttt et eeeeesasattbaeeeeeastbsasaeeeessasstbaesaaeenannnees 41
ANNEX E. CaliDration CertifiCAO. . ...ci ittt ettt e e e e e ettt e e et bbbt e e e e e e aannbbeeeeeeeaaannnnes 43

Report No.: STR14088297H Page 2 of 43 SAR Report



71

TEST Model: M77BF2-SP1

1. General Information

1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant: ELECTRONICS TECHNOLOGY(DONG GUAN) COMPANY
LIMITED

Address of applicant: No. 161, Xin Min Road, Tong Luo Wei Industrial Zone, Dong
Guan City, China

Manufacturer: ELECTRONICS TECHNOLOGY(DONG GUAN) COMPANY
LIMITED

Address of manufacturer: No. 161, Xin Min Road, Tong Luo Wei Industrial Zone, Dong

Guan City, China

General Description of EUT

Product Name: MID

Trade Name: /

Model No.: M77BF2-SP1

Adding Model(s): /

Rated Voltage: DC 3.7V

Battery Capacity: 3600mAnh

Note: The test data is gathered from a production sample provided by the manufacturer.
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Technical Characteristics of EUT

WIFI

Support Standards:

802.11b, 802.11g, 802.11n

Frequency Range:

2412-2472MHz

RF Output Power:

16.30dBm (Conducted)

Type of Modulation: CCK, OFDM, QPSK, BPSK, 16QAM, 64QAM
Data Rate: 1-11Mbps, 6-54Mbps, up to 150Mbps
Quantity of Channels: 13

Channel Separation: 5MHz

Type of Antenna: Integral

Antenna Gain: 0dBi

BT

Bluetooth Version: V3.0

Frequency Range:

2402-2480MHz

RF Output Power:

-1.954dBm (Conducted)

Data Rate: 1Mbps, 2Mbps, 3Mbps
Modulation: GFSK, Pi/4 QDPSK, 8DPSK
Quantity of Channels: 79

Channel Separation: 1MHz

Type of Antenna: Integral

Antenna Gain: 0dBi

Report No.: STR14088297H
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1.2 Test Standards

The following report is prepared on behalf of the ELECTRONICS TECHNOLOGY(DONG GUAN) COMPANY
LIMITED in accordance with FCC 47 CFR Part 2.1093, ANSI/IEEE C95.1-1992, IEEE 1528-2003 and KDB
865664 D01 v01r03 and KDB 865664 D02 v01r01

The objective is to determine compliance with FCC Part 2.1093 of the Federal Communication Commissions
rules.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of the product, which
result in lowering the emission, should be checked to ensure compliance has been maintained.

1.3 Test Methodology

All measurements contained in this report were conducted with KDB 865664 D01 v01r03 and KDB 865664 D02
v01r01. The public notice KDB 447498 D01 v05r02 for Mobile and Portable Devices RF Exposure Procedure
also.

1.4 Test Facility

e FCC - Registration No.: 934118
Shenzhen SEM.Test Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files and the Registration is 934118.

¢ Industry Canada (IC) Registration No.: 11464A
The 3m Semi-anechoic chamber of Shenzhen SEM.Test Technology Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration No.:
11464A.

¢ CNAS Registration No.: L4062
Shenzhen SEM.Test Technology Co., Ltd. is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to ISO/IEC 17025. The accreditation
certificate number is L4062. All measurement facilities used to collect the measurement data are located at
1/F, Building A, Hongwei Industrial Park, Liuxian 2nd Road, Bao'an District, Shenzhen, P.R.C (518101)
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2. Summary of Test Results

The maximum results of Specific Absorption Rate (SAR) have found during testing are as follows:

. SARyq Scaled SARq
Frequency Band Position
(W/kg) (W/kg)
WLAN 2.4GHz Body (Omm Gap) 0.1464 0.1533

The device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6 W/kg) specified in FCC 47 CFR Part 2.1093 and ANSI/IEEE C95.1-1992, and had been tested in
accordance with the measurement methods and procedure specified in IEEE 1528-2003 and KDB 865664 D01

v01r03 and KDB 865664 D02 v01r01

Report No.: STR14088297H Page 6 of 43 SAR Report
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3. Specific Absorption Rate (SAR)

3.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The
SAR distribution in a biological body is complicated and is usually carried out by experimental techiques or
numerical modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

3.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density ( o ). The equation description is as

below:

SAR = d (dW) B d (dW)
~dt\dm/  dt\pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

SAR = C (ST)
A8t

Where: C is the specific heat capacity, o T is the temperature rise and Ot is the exposure duration, or related to
the
electrical field in the tissue by

o|E|?
p

SAR =

Where: o is the conductivity of the tissue, o is the mass density of the tissue and E is the RMS electrical field

strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

Report No.: STR14088297H Page 7 of 43 SAR Report



71

TEST Model: M77BF2-SP1

4. SAR Measurement System

4.1 The Measurement System

Comosar is a system that is able to determine the SAR distribution inside a phantom of human being according to
different standards. The Comosar system consists of the following items:

- Main computer to control all the system

- 6 axis robot

- Data acquisition system

- Miniature E-field probe

- Phone holder

- Head simulating tissue

The following figure shows the system.

The EUT under test operating at the maximum power level is placed in the phone holder, under the phantom,
which is filled with head simulating liquid. The E-Field probe measures the electric field inside the phantom. The
OpenSAR software computes the results to give a SAR value in a 1g or 10g mass.

4.2 Probe

For the measurements the Specific Dosimetric E-Field Probe SSE5 SN 09/13 EP168 with following specifications
is used

- Dynamic range: 0.01-100 W/kg

- Probe Length: 330 mm

- Length of Individual Dipoles: 4.5 mm

- Maximum external diameter: 8 mm

- Probe Tip External Diameter : 5 mm

- Distance between dipoles / probe extremity: 2.7mm

Report No.: STR14088297H Page 8 of 43 SAR Report
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- Probe linearity: <<0.25 dB

- Axial Isotropy: <<0.25dB

- Spherical Isotropy: <<0.50 dB

- Calibration range: 700 to 3000MHz for head & body simulating liquid.

Angle between probe axis (evaluation axis) and suface normal line:1ess than 30°

Probe calibration is realized, in compliance with EN 62209-1 and IEEE 1528 STD, with CALISAR, Antennessa
proprietary calibration system. The calibration is performed with the EN 62209-1 annexe technique using
reference guide at the five frequencies.

PC
Volimeter LPIH sable
Povwermeter
PFrobe
.| Skenal
" aa ol — .'tlllpliﬂf" — (;'l!rl!ﬂlul"
RF cable
]
P P
rw hi
T
Wavesnide
M Pro— Bl a7 U%  winie
SAR = S ) T, (.'UEVJ (TL ' C (2z/4)
) i/

Where :
Pfw = Forward Power
Pbw = Backward Power
aandb =Waveguide dimensions
I = Skin depth

Keithley configuration:
Rate = Medium; Filter = ON; RDGS = 10; Filter type = Moving Average; Range auto after each calibration, a
SAR measurement is performed on a validation dipole and compared with a NPL calibrated probe, to verify it.
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The calibration factors, CF(N), for the 3 sensors corresponding to dipole 1, dipole 2 and dipole 3 are:
CF(N)=SAR(N)/VIin(N) (N=1,2,3)
The linearised output voltage VIin(N) is obtained from the displayed output voltage VV(N) using
VIin(N)=V/(N)*(1+V(N)/DCP(N)) (N=1,2,3)

where DCP is the diode compression point in mV.

4.3 Probe Calibration Process

Dosimetric Assessment Procedure

Each E-Probe/Probe Amplifier combination has unique calibration parameters. SATIMO Probe calibration
procedure is conducted to determine the proper amplifier settings to enter in the probe parameters. The amplifier
settings are determined for a given frequency by subjecting the probe to a known E-field density (1 mW/cm2)
using an with CALISAR, Antenna proprietary calibration system.

Free Space Assessment Procedure

The free space E-field from amplified probe outputs is determined in a test chamber. This calibration can be
performed in a TEM cell if the frequency is below 1 GHz and in a waveguide or other methodologies above 1
GHz for free space. For the free space calibration, the probe is placed in the volumetric center of the cavity and at
the proper orientation with the field. The probe is rotated 360 degrees until the three channels show the maximum
reading. The power density readings equates to 1ImW/cm2.

Temperature Assessment Procedure

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate simulated
head tissue. The E-field in the medium correlates with the temperature rise in the dielectric medium. For
temperature correlation calibration a RF transparent thermistor-based temperature probe is used in conjunction
with the E-field probe.

Where:
) AT At = exposure time (30 seconds),
SAR = C— C = heat capacity of tissue (brain or muscle),

At .
A T = temperature increase due to RF exposure.

SAR is proportional to A T/ At, the initial rate of tissue heating, before thermal diffusion takes place. The electric
field in the simulated tissue can be used to estimate SAR by equating the thermally derived SAR to that with the
E- field component.
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) Where:
SAR = |E| - O o = simulated tissue conductivity,
£ p = Tissue density (1.25 g/cm3 for brain tissue)
4.4 Phantom

For the measurements the Specific Anthropomorphic Mannequin (SAM) defined by the IEEE SCC-34/SC2 group
is used. The phantom is a polyurethane shell integrated in a wooden table. The thickness of the phantom amounts
to 2mm +/- 0.2mm. It enables the dosimetric evaluation of left and right phone usage and includes an additional
flat phantom part for the simplified performance check. The phantom set-up includes a cover, which prevents the
evaporation of the liquid.

4.5 Device Holder

The positioning system allows obtaining cheek and tilting position with a very good accuracy. In compliance with
CENELETC, the tilt angle uncertainty is lower than 1°.

System Material Permittivity Loss Tangent
Delrin 3.7 0.005

Report No.: STR14088297H Page 11 of 43 SAR Report
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4.6 Test Equipment List
Description Manufacturer Model Serial Number Cal. Date | Due. Date
E-Field Probe SATIMO SSES SN 09/13 EP168 2014-03-21 | 2015-03-20
2450MHz Dipole SATIMO SID2450 SN 47/12 DIP 2G450-209 | 2014-11-26 | 2015-11-25
Dielectric Probe Kit SATIMO SCLMP SN 47/12 OCPG49 2013-11-26 | 2014-11-25
SAM Phantom SATIMO SAM SN/ 47/12 SAM95 N/A N/A
MULTIMETER KEITHLEY Keithley 2000 4006367 2014-05-07 | 2015-05-06
Signal Generator Rohde & Schwarz SMR20 100047 2014-05-07 | 2015-05-06
Universal Tester Rohde & Schwarz CMU200 112012 2014-05-07 | 2015-05-06
Network Analyzer HP 8753C 2901A00831 2014-05-07 | 2015-05-06
Data Acquisition
Electronics SATIMO DAE4 915 2014-05-07 | 2015-05-06
Directional Couplers Agilent 778D 20160 2014-05-07 | 2015-05-06
Report No.: STR14088297H Page 12 of 43 SAR Report
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5. Tissue Simulating Liquids

5.1 Composition of Tissue Simulating Liquid

For the measurement of the field distribution inside the SAM phantom with SMTIMO, the phantom must be filled
with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm. For body SAR testing,
the liquid height from the center of the flat phantom to the liquid top surface is larger than 15 cm. Please see the

following photos for the liquid height.

The Composition of Tissue Simulating Liquid

Liquid Height for Body SAR

Report No.: STR14088297H

Frequency Water Salt Triton HEC Preventol DGBE
(MHz) (%) (%) (%) (%) (%) (%)
Body
2450 55.44 0.32 30.50 ‘ 0.00 0.00 13.74
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5.2 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been incorporated
in the following table. These head parameters are derived from planar layer models simulating the highest
expected SAR for the dielectric properties and tissue thickness variations in a human head. Other head and body
tissue parameters that have not been specified in P1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated according to the head

parameters specified in P1528.

Head Body
Target Frequency . N . .

(MH2) Conductivity Permittivity Conductivity Permittivity

(o) (1) (o) (&)

150 0.76 52.3 0.80 61.9

300 0.87 45.3 0.92 58.2

450 0.87 435 0.94 56.7

835 0.90 415 0.97 55.2

900 0.97 415 1.05 55.0

915 0.98 415 1.06 55.0

1450 1.20 40.5 1.30 54.0

1610 1.29 40.3 1.40 53.8

1800-2000 1.40 40.0 1.52 53.3

2450 1.80 39.2 1.95 52.7

3000 2.40 38.5 2.73 52.0

5800 5.27 35.3 6.00 48.2
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5.3 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using COMOSAR Dielectric
Probe Kit and an Agilent Network Analyzer.

Calibration Result for Dielectric Parameters of Tissue Simulating Liquid

Body Tissue Simulating Liquid

Conductivity Permittivity o
Freq. | Temp. : - Limit
MUz C) Reading | Target Delta Reading | Target Delta (%) Date
o 0
() () (%) (¢1) (¢1) (%)
2450 21.3 191 1.95 -2.05 52.01 52.70 -1.31 +5 | 2014-10-20
Report No.: STR14088297H Page 15 of 43 SAR Report
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6. SAR Measurement Evaluation

6.1 Purpose of System Performance Check

The system performance check verifies that the system operates within its specifications. System and operator
errors can be detected and corrected. It is recommended that the system performance check be performed prior to
any usage of the system in order to guarantee reproducible results. The system performance check uses normal
SAR measurements in a simplified setup with a well characterized source. This setup was selected to give a high
sensitivity to all parameters that might fail or vary over time. The system check does not intend to replace the
calibration of the components, but indicates situations where the system uncertainty is exceeded due to drift or
failure.

6.2 System Setup

In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the power source is
replaced by a continuous wave which comes from a signal generator at frequency 835 MHz and 1900 MHz. The
calibrated dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the reference
marking and be oriented parallel to the long side of the phantom.

Tuning
alamant __ /
Spacer B
\¥_)/ 1D Probe posiboner

' ——
i‘_ 1[ _"_-_‘—-—-_ leld probe [I:
~« 5 e a || Flat Phantom
B
| g =
e —T] Dapcie
. .r_______——-'__-_
) ) Dir.Coupler L
] P ) L
;’:’::mw et AMP - = Low = 3dB u
Pass x Cable At
Att3 J 1
PM1
A2
PMZ

System Verification Setup Block Diagram
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