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2450MHz-Head

Date/Time: 6/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.824 mho/m; er = 38.87; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: EX3DV4 - SN3754ConvF(6.74, 6.74, 6.74)

System Validation/ Area Scan (101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.79 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 99.872 VV/m; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 17.651 mW/g

SAR(1 g) = 12.76 mW/g; SAR(10 g) = 5.93 mW/g

Maximum value of SAR (measured) = 13.563 mW/g

dB
— 0.000

—-3.86

-7.72

-11.6

-15.4

-19.3
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2450MHz-Body

Date/Time: 6/26/2013

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

Medium parameters used: f= 2450 MHz; 6 = 1.918 mho/m; er = 53.946; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: EX3DV4 - SN3754ConvF(7.25, 7.25, 7.25)

System Validation/ Area Scan (101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.758 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 98.005 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 26.396 mW/g

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.16 mW/g

Maximum value of SAR (measured) = 19.808 mW/g

mi¥lg
— 19.808

— 15.674

11.91

g.007

4.073

0.140
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The DASY5 system for performing compliance tests is illustrated above graphically. This system
consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

® A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).

® Anisotropic field probe optimized and calibrated for the targeted measurement.

® Adata 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 from optical to electrical signals
for the digital communication to the DAE. To use optical surface detection, a special version of
the EOC is required. The EOC signal is transmitted to the measurement server.

® 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.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the

probe positioning.

A computer running WinXP and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as

warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted

measurement.
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C.2 DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped
with an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting
to the receiving fibers. This reflection increases first during the approach, reaches maximum and
then decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2" ord curve fitting. The approach is stopped at
reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 2.0GHz — 3.0GHz(EX3DV4)
Range: 700MHz — 2.0GHz(ES3DV?3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 2450MHz
Linearity: + 0.2 dB(2.0GHz — 3.0GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(700MHz — 2.0GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe
C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell

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/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.
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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 inn 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 then rotated 360 degrees until the three channels show the maximum reading. The power
density readings equates to 1 mW/ cm?.
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain 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.
SAR=C £

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

2
SAR=|E|_'G
P

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m®).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished
through an optical downlink for data and status information, as well as an optical uplink for
commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.
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PictureC.4: DAE

C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX90L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction
shields)

V V V V

Picture C.5 DASY 5

Page 126 of 224



EI_ East China Institute of Telecommunications FEC|T-2013-0121-FCC-SAR

C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM (DASY5: 128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16 bit AD converter system for optical
detection and digital I/O interface are contained on the DASY I/O broad, which is directly
connected to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server
is equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

Picture C.6 Server for DASY 5

C.4.4 Device Holder for Phantom

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 at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of £20%. 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 the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales is the
ear reference point (ERP). Thus the device needs no repositioning when changing the angles.
The DASY device holder is constructed 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.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.
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Picture C.7: Device Holder Picture C.8: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape
of the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The
shell phantom has a 2mm shell thickness (except the ear region where shell thickness increases
to 6 mm).

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.9: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek”
position and the “tilt” position.

Vertical Vertical
Center Line Center Line
w/2, _ w2 |.w,/2
| —™ Horizontal s}
' Line : !
1
,’/Hori/zontal / \
] Line A Acoustic
Output
Acoustic Bottomof wmu
Output Handset B
Bottom of
/ Handset
A Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

Picture D.1-a Typical “fixed” case handset Picture D.1-b Typical “clam-shell” case
handset

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a
carry accessory approved by the wireless device manufacturer.

S
- <
Oq Ugy,
L e )
) N
Yot o
Yy, Ay,

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions. For
devices that employ an external antenna with variable positions, tests shall be performed for all
antenna positions specified. Picture 8.5 show positions for desktop device SAR tests. If the
intended use is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
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D.4 DUT Setup Photos

Picture D.6 DSY5 system Set-up

Note:
The photos of test sample and test positions show in additional document.
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectri
electric =415 | €=552 | €=400 | =533 | €=39.2 | e=527
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

ECIT-2013-0121-FCC-SAR

Table F.1: System Validation

System Probe . Validation Frequency
Liquid name i Status (OK or Not)
No. SN. date point
3252 Head 835MHz Jan 18,2013 835MHz OK
3252 Head 1900MHz Jan 18,2013 1900MHz OK
3754 Head 2450MHz Jan 30,2013 2450MHz OK
3252 Body 835MHz Jan 21,2013 835MHz OK
3252 Body 1900MHz Jan 22,2013 1900MHz OK
3754 Body 2450MHz Jan 30,2013 2450MHz OK

NOTE: The parameters of tissue simulating liquids can be found in chapter 7 of this test report.
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ANNEX G Probe and DAE Calibration Certificate

Calibration Laboratory of Setwweseniachar Kallore rcarat
Schmid & Partner Service suinse FENN0He

Enginzering AG Saevaic svazem d tanten
Zeughousetraose 43, DX04 Zurich, Switzerland Smisa Calkretion Service
Ascmeiiod by the Swax Accasdistion Servics (3A%) Accreditation Na: SCS 108

The Sniss Accrediiasion Service Is one of the sigaxtories (o the EA
Muttkaiend Agrmsmant for e mcognition of celibration ceriificates

Tris calimon COrItnalo CHAMSNE 170 IDCatdily t0 ratona) SINEa T, Wikeh roakd 110 phys cal LIRS O MDD e (5 1
Trm o h weh ottty e SHren on e 1) DA 08 S (o] of T ceifesae

Al cdbrnbono have benen cond asind s D chosen! it 7 Ity o i e (22 £ 3)°C and Inamly < TD%,

CAMGEIOH EQaa T od (WE T = SHEE 101 v i)

Prmesy Sleedads D& _Cel Dak [Coifisale Mo ) Edetuc Sdbarion

Weithiey Weliveator Type 2001 | S84 021278 288601t (o:14468) Beri2

Seceadsry Slydnct, [iDa Crech Duls fin heuse] Sdedued Chedk |
Caktvator Box V2 1 SE UNSOGIAA 10X 050012 (0 house check) Inbouse check Jan-0

Calteatns by:

Apgroeed by

This coiliriton corifioaie shol nok be reprofuced cosepl in full wibou milisn ap | of hie leboakey.

Conmfcas No: DAE4- 124 Jui12 Pagat of 5
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Calibration Laboratory of
Schmid & Partner

Engineesring AG
Zewghaussirasse 43, 5004 Junch, Swize ed

e " e
Sersce sulsse detalonrage
BRI Sv2Ieie o) Baralua
Swies Calibeagon Secvice

Acerodhed by the Sadss Assodiaton Senvics (SAS) Accredittion Ne.: SCS 108
The Swits Accreditation Senvice & one of the signotories to ®e EA
Muitiloteral Agreonment for e secagnition of celibralion certificote:

Glossary

DAE data acquisition alectronics

Connector angle  information used in DASY aystem to align probe sensor X to the rcbnt
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Vaoltage Measurement: Caibration Fector assessed for use in DASY system by
comparnson with a calibrated instrument traceable to naticnal standards. The flgure civen
correspords to the full scale range of the voltmater in the raspective range.

* Connector angle: The angle of the connecior s assessed measurng the angle
mechanically by a tool inserted. Uncertairty 18 not required.

+ Tne following parameters as documented in the Appendix contain techncal information as a
rasult from the performance 1est and require no unceriainty

* DC Vollage Measuwremen! Linearity: verification of the Linearity at +10% and -10% of
the naminal calibration voltage. Influence of offset voltage 1s includad in this
measurement.

o Commor moda ssneitvity: Influence of a posttive or negative commnon mode vokage on
the differmniial rmeasursmant.

« Channel sgparation; Influence of a volage on the neighber channels not subject 1e an
input vofage.

o AD Conwerter Values with inpuls shored: Values on the internal AD converter
corresponding W zero input voltage

o Input Offset Measuremant. Qutput voltlage and statistical results over a large number of
zero vollage measurements.

= Input Offset Current. Typical value for information; Maximum channel input offset
current, not censidering the inpul ressiance,

»  Inpuf resistance; Typical value for infamation: DAE input resistancs at the connector,
during in'emal auto-zeroing and during measurament,

= Low Battery Alarm Valtage . Typical value for information, Below this voltags, a baltery
alarm sicnal Is generated.

«  Power consumption: Typecal value forinformation. Supply currants in vanous operating
modas,

Certdnate No: DAES-124<_Jid12 Page 265
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DC Voltage Measuroment
ND - Canwerier Rasyution nomenad
High Range: WAsB = 6.9V, Ml range = 400, +200 mY
Low Range: wsa= GV, ful ange =  -Y.....+3mY

DAEY measuremend paramesars: Aulo Zara Time: 3 sec Measurnng lime: 3 sec

| Celibration Fectors X Y z

[ High Range 402841 1+ 0.1% (k=2) | 405603 ¢ DA% (k=2) | 404505 + 0 1% (k=2)

1 Low Range 396692 £ 0.7% (k=2) | 397060 £ 0.7% (k=2) | 4.01236 L 07% (k*2)
Connector Angle

{CmrAngbwbousoom DASY sysem f 455%=1°¢ I
Corficate No DAE4A 1244 Jui2 Page Jcid
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Appendix
1. DC Voitage Linearity
High Range Reading (uV) Differonsa (V) Error (%)
Channel X +Input 1593467 08 0.0 000
Channel X + ot 20002 35 2.58 001
Channel X -Input 19997 .06 q.38 -0.02
Chonnel Y + Input 100566 63 449 0.0
Channe!Y  +input 19699 &% 0.07 oon
Channel Y « nput 1896839 303 -0.02
Channel £ gt 199566 50 L35 0.c0
Channe! 2 * Input 18696 20 -158 0y
Chanrwl 2 - hput -Z20002.03 020 0.00
Low Ronge Reading (=Y) Difference (uV) Eme’ (%)
Chanre! X *Input 200029 0.28 om
Channel X +Input 2010 D.46 023
Chamml X *hpuat «199.00 047 0.22
Channel ¥ +Inpat 200071 056 00
Chanow! Y * nput 193 80 <170 ~0.88
Channel ¥ - Input -200.68 136 068
Channel 2 +Input 2000 41 o0 0.0
Channal Z +lnput 199 67 088 D4
Chamel 2 =nput -199.68 057 0
2. Common mode sensitivity
DASY measurament paramesars: Auo Zeo Time: 3 sec Measuring fime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Roading (uV) Average Rooding [uV)
Channel X X0 44 540
- 200 755 L%
Channel ¥ 200 478 \':(_l_B
< 200 280 66
Channel Z 200 -8.32 J.96
- 200 693 670
3. Channel separation
UASY maduiamn| paredaledt Auld 260 1IMa 3 o MeaRnNg ime: 3 sas
Inout Voltage (mV| | Channal X (V) | Channal ¥ (u¥) | Channel Z (V)
Channel X 200 . 017 -3 06
Channel Y 200 52 2.00
Channet Z 200 5.82 3.64
CoarWicats No DAES-1244 Jul12 Paedcks
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4. AD-Converter Values with inputs shorted

ECIT-2013-0121-FCC-SAR

DASY measurement paramaisrs: AU Zerp Time: 3 56c; Measung Ime: 3 woc
High Ranye (LSB) Low Range (L58)
Ghannai X e 18969
'G‘Md-v- 1648 16195
Channel Z 1504 15572

5. Input Offset Measurement

DASY metp D Auo e Time: 3 sec. Measuring fme: 3 sec
pu. 10N
Average (V) | min. Offsel (V) | max. Offset vy | " (PEEHER
Charmael X 095 £.88 285 D.60
Charmel Y 0487 2892 .70 0.66
Charnel Z -0.35 -2.85 1.72 0.7
6. Input Offset Current
PUATAEE] WL STy GITSET BTant on 31 CRanass: S5
7. Input Resistance (Iypca values for informaion
Zorolng (kD) Maasuring (MOwn)
Channal X 200 200
Chasinel Y 200 200
Channel Z 200 200
8. Low Battary Alarm Voltage (Fypca! vslues for mformaticn)
Typical valuee Alarm Laval (VDC)|
Supply (+ Vec) +1.9
Supply {-Vee) 16
9. Power Consumption (Typcd values for inform:aion|
Typlcal valuos Switched off {mé) | Stand by (mA) Transmitting (mé]
Supply {+ Vea) 0.0 8 +14
Supply (- Vec) -001 3 o
Cartifcate No: DAEA-1244 2 Page s of 6
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Calibration Laboratory of s
Schimid & Partresr —
Cngincaring AG i
Zmaghaussirasse 8, 0504 Zuich, Fattzerand S
akh

Accredted by e St Accecretion Savice [BAS)
Tra Swise Acerelaton Sermics kn ons of (hs signatenos  the EA
Hunmmmmmmmmdammm

Galbatan ooty

™e i boeto dauments 1D y docarkred sandaxd which seakzs e pryecs urts ol neasursras (E1).
mm«mmmmnummummﬂnngmwnmmwwmmauanm

M calbrsmcrs have been caviacted o thy cooes iadesnyy fackiy Revierent Lo puele (22 4 3[°C ond hard ey « TO%

Cattearr Epapinet used MATE orlion for calbeston}

| Piinaiy A 0 ol Dvas et N No S choouiat Rz ko
Powee et £4a 180 coA1mIEM Z0Mer 12 (N 217.09505) Ape13
Pownt cenes EaaTIA MY4 BT 29-ut-12 (No. 217019089 __lApr13
Astueioe 3 B AL SN G034 (30 20012 (N 217 C16E) Ap-13
Frawsnce A0 B Nlsnato | SN B6086 (Ax) 20N 12N JTONESE) Ap 13
| Fberwace 30 O Adernads | N £5120 (3%X) ZINT- 1N 2 TORRE) Ag-13
Fabenacs Piobe ESADVE BN 301 FaOec- 1 (¥ E5%3013 Dect) D12
(aFa N €60 b1 2 (N0 DAREOS] ha12) | Jantd
Becorday Starl v 0s n Chanex Daw 4n bouse) S0 Cheed
W garatn WP TADG UG A0100 ALgs i s WA A1) s owent abiniks Age-13
Acsiprer WP ATIT | UBSTIONER 180401 (0 Douss cveck Ot 1) 16 0.5C chavs: (12
Nare Purescn
Caltroes by
Apprcwed by
The calb Wﬂnumwuuuhummmuaum4 -
Cofcas No 833261 Jui2 Pagetof 11
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Calibration Laboratory of SChwelzirmeher KA HBensl

Schmid & Partner ©  Senvi sunse Tetlomege
Engresring AG Sesrviehs wvkcoaro of baranirs

Zoughsussroose 43, 300 Zurich, Swizedam Smiss Calbrafion Servico

Ao ] bp e Swies Aed 1a00n Servoe (3A5) Accdiatin Na . SCS 108

The Swiss Accraciation Service bs ane of the signatoces to the TA

Mudtilsterel Agrsonest Tor the secegnon of it ation setifcales

Glossary:

TSL tsaue mimudaong tqud

NORMyy.2 SaNaRivity in Y68 $pa00

GarnF cancEnty In TSL J NQRMEy,x

nce diode compression port

CF cresl Fackor {Viduty, cycie) of he RF signal

ABC medaton degendent bnesnzaton parametars

Poarizston ¢ o rolation srcund probe axs

Polarization 9 3 rotelion around en axs thal is inhe plans namal K probe axis |al measurement center).

1, 2 = Uis narmal to probe aws

Calibrastion is Performed According to the Following Standards:

H) IEEE Sid 1523-2003, "IEEE Racommanded Practiza lor Datarmining 8w Peak Spata-Avaragad Specic
Alzvpdion Rete (ZAR] i e Buman Head fom Wi sless Co nunkalir s Devives, Mrcsuremne ¢
Techniquee', Jocamber 2000

b} IEC S2208-1, "Frocecurc o measus ha Specihie Ansorpiian Rato (SAR | for harc-haddavioss used in choss
prowmkty 42 the ear {frequency range of 200 MMz B 3 GH2)Y*. February 2008

Mothods Applied and Interpretation of Paramotars:
HNORMy.y.z; faseased for E-H2d polarzation § = 0 {F < 300 MHz in TEM calt > 1800 MHz: R22 waveguide).
NORMx, v,z 212 enly intermoaciate valuss, La., the uncartantiee of NORMK y 2 coss notaffect the E° *feld
wesatsinty nside TSL (s below CanvF),

o NORMOx y = NORMz y = * Teguency_r=sponss (se= Freguency Responss= Charl). This fearicston i«
implaenanted n DASYA softwere versicns bter than 4.2 The unceranty of the irequensy reegeme @ nduded
In tha sated Lncariamty of ConvF.

e OCPry.2 DCF are pamenca |nean 2aton parameters assassed based on the d=ta of powsr sweep with CW
Sinal (0o pevedpindy required) DCP does ool depand on Fedusncy noc media

o PAR:PAR 8 ho Peak 19 Aversge Rabo hat is notcaliontsed but delermired basod o0 the sgnal
characisrisics

o Axyr Ocyr Cryz, VRyr A B Caenunercd |ineanzaton paramneters assessed based on the data of
pPowee smean for specific madulaticn 2ignal The parameters 4o net depend on frequensy nor meda. Vivis the
MAXMRUM CalbrEgon range Qesasac In RMS vomge 607038 the tIocs.

& CamuT ang Poureary T PAramsners: ASSaceeo in fist praimam using E-Neld (or Tanparaire Trarsfer
Standacd for 1< 800 MM 2| and Inside wareguide using arahytical leld distbullons based an powss
messuremeds jor F > 300 MHz The same setups ane used for sssessmsnl of fhe persreten applisd for
boundary compensalion (akcha. oepth) of whish Dcal uncenainty values ore given, Treéen poramaters oo
wsed in DASYS 2oftware 0 IMpErowve probe cccuracy close to the bouncary. The sansntty in TSL coresponds
80 NORMxY, 2 = Conv® whizrehy the unoetsinty cormesponds 1o that given for ConvF A Tequency oepend=el
Convt i used in DASY version 4.4 and higher whoh alows extending he validity from + 50 MHz o + 100
MHz,

o Sphedcal eatopy (30 ded@mion Fom Bolropy) i a ek of low gradens redized using s R0 phance
weposed by & palch actanna

*  Sensor OFfzst The senscr ofset cormazponds to ta offsct of virtual measuremznt centar fom the probs tip
{on prote axe), No (elerance required,

Conthcalo N BS3-3352 Ju2 Mo 1
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ESI0OVE - SHAZ2 fuly 29, 2002

Probe ES3DV3

SN:3252

Manufactured: June 29, 2009
Calibrated: July 24, 2012

Calibrated for DASY/EASY Systems

[Mote: ran-canpaibls with DASY2 systerrd)

Corshicotn Noc 653-3252 2 Pagesal 11
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East China Institute of Telecommunications EC|T-2013-0121-FCC-SAR

E2aDVE- itz July 24, X2

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Basic Calibration Parameters

v songor X | SensorY Sensor £ Ure (=2 |
Norm (Wi 128 | 138 14D 01 %
DCP (mV) 881 i | 1008 1005 |

Modulation Celibretion Paramotors
WD | Communinx

Communinzion Syvtum Neeoe [PoR || A e | ¢ VR Une'
|l | s @ dB g (%=2)
[0 CW {000 | x | ano aoo 100 1565 | #7%
| __|y T ow |aoo | too 11640 |
2| o | oco | 100 1851

The reported unce tanly of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which kor anormal dsrbution eormrespuiels b 8 coverage
probability of approximately 5%

* Tow incertartes of Norm XY 2 do ral efest he E-Hold uncertarey miel TSL (600 Pages 3wt )

Y lmeiod Tnsariason pammeke e ny 20 requred

" UNooroiney © Smernarsec siog Te M 0esxion Fom hiss ogsnss ovdy 0 2 clangsar detrbason 96 QUPIECEE far Hwm i oF e
i sl

Gearificate Noc ES3-0252 Jun2 Pagedet 11
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EEIDV3- SN2 Juy 24,2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Calibration Paramster Determined in Head Tissue Simulating Media

[ Rabtive | Corductivity ["Cepth | Unel. |
tpez)” | Porm ity (sim)" ConvF X | Com® Y | Com#Z | Apha | qnmp | (k=3)
835 4.5 090 509 609 | B09 | 06 | 138 | £120M |
ann 4 8 nar Aod A i Ané | nan | otRa | +12n N
(1750 | 400 137 | 53 | 534 53 |07 | 128 | +120% |
l L1 [ AN ) 140 | 510 | 50 810 | 065 | 138 | £120%

“ Froquonoy wicity of = 106 Witz anly applos for DAEY v & ond nigher ot Fooe 21, 4k00 ke reatraied to 4 50 Mz, The urcartzinly i b RS2
of B Cand® incstedaty ol 2ixetion recuercy sl s ancananty far e indicaed freguercy Do,

TR Iamemean b S (3, 1700 A bRy Of [1E a0 poetar kW (31! or) Co) Dm0 103 100 11 I CONpsr sty 1D0muta o sy ihel 0
meooarnd SAH values, Al mguenses asove J Gz e wplcily of 3ase0 praretors (c ore v e reabided 1o 4 5. Tha usclniany & Pe RS o
B Do’ snvaetwnly br ideaded Sv gnl S parerabes

Contficate No. ESLAXE_Jun2 PagpeSol 1
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§S30V3- s 3asz Aly2a xn2

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Calibration Param3ter Determined in Body Tissue Simulating Media

RoAxve | Gonductivity ‘ Depth Uret.
| oanx)© | permmivity” | (Shw)" | Comvf X | ConvF¥ | ComFZ | Alpha | (aml (ks2) |
_ 8% 582 087 6,00 .08 606 | 048 | 148 | =120% |
90 | 6O | 08 $05 5.00 A 048 | 151 L 21202
1750 54 149 493 | 498 | ap3 | 048 | 167 | +120%

100 | 53 152 | 4864 4,54 ase | 058 | 148 | e120% |

© Froquoncy sl iy of & 100N cedy appies for DWSY v 4 and Hiahs (me Poge 2). e ks rosrctod & 2 50 Unz Tha urcoraey & s NS
of the ComF urcorsanty # cbosban heouercy and e ncadsnly i 13 DioRed begueicy Lo

" A hegumaches bekow 3 CHL e vehdRy of 18300 partan sk §: 00 «) ¢ 00 mlazed Lo 2 10% I Igulk) Ccomperetoo by b rpsledd 0
YOOEVDT SAK wksen Al IEuesCies atove 3 GHE, e velid iy of Sasus perareians s ond vl 8 02 5 Thosncorarty s Ile NS5 of
e Comd unsorieenty hir naaieed 1rgat Henue jarem ey

Contificae No: 8302528 W12 Pambad 1
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ES30VI- 5M: 3357 July #4300 2

Freguency Response of E-Field
[TEM-Caell:ifi110 EXX, Waveguide: R23]

1.8 . —

T JEFWTY TEApanas | nonmaliEed)
L]
L]

_.
F
T

1 T
] 5001 1000

Uncerainty of Frecuancy Reiponae of E-fleid; £ 6.3% (k=2)

Confeam Mo ESE-585: Juld Paga el 11
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L8V~ SN SP2 Ay 242002

Receiving Pattern (¢), 0 =0°

=600 MHz TEM f=1800 MHz R22
. LAl
1 1
v r'. N M oy n o :‘- 1 " -“"u
' '
us an 3
f B
L . . . . .
Tor X ] h4 Tt x Y b
¥ :
§ 0o Pl BB 4 e oo ....4 0—0--0—0—0‘—- o Ainid b a8 ¢
5 : | 3 g
._l_.L_i,_.—_A_A RS T S T TR S . 1 PR T
L) 20 . ( = (A 10
Rel[]
7"71 € '.?.".'-:f'u 1;.]!:".\‘-; > _f‘.L_
Uieor: Lainly ol Anial lsutivpy Assessment: L 0.5% (k=2)
Cotficaso Mo BS3-3250 Juitd Pag ol 11
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East China Institute of Telecommunications

ESIOVE. SNi3262

104 ¢

P
‘

rpul Sgral (W]

0* 4

1074

Ersor o)
[ -

1 5

0

Cortficale Ne: EEI-J260 Jutd

Dynamic Range f(SAR;,,.i)

(TEM cell , [ = 300 MHz)

v 1 vy
i i i
. : L a4 .
i i i -

3% 2z Jpestee s TRt

i H i i il
! i } »
} 44 } 7-7.’«-
i

s oo i e
+— /8 =
HI A HH
g it
- I
e e 5% MBESRoC X K30t TR a M S
| ; L ' -5 : H
10 10 W "'
SAR [mWWem3)
=] )
not componsated compereaicg

Ma
‘
=1 il 5 5 TR S NR R
104 107 100 o
SAR mWend)

Lo} o
A CCMPEna 18 comeorEune

Uncurtainty of Linearity Assossment: £ 0.5% (k=2|

Papz 30t 11
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ESYOVI- SN ARSE ity 24. 212

Conversion Factor Assessment

[ SO0 Wt WOLE R0 H_comd) 1= 1780 MHLNVGLS P22 (W _cond)
% »
\ ]
b ] -
" '.', {
o

L BT £
: Z.
3 v : 5 ]
'.\' w
1,- !
"
- . ) =

3 1 w

. © - ~ - . <3 2l = » v n

et (Y
= retie il oL

Deviation from Isotropy in Liquid
Error {6, 4}, = 900 MHz

AL 08 08 -04 02 0O 62 04 A0 a6 10

Uncertainty of Spherical Isolropy Assessment: £ 2.6% (k*2)

Carmicats No: ESS3252_unz2 Page Vi 11
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EQI0V3- EN 3252

ECIT-2013-0121-FCC-SAR

Juby 24, 2002

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Other Probe Parameters
Fensor Arrangemet Trienguar |
Comneca Arghs (1 1297
Macharical Suracs Detackion Mode unctice
| Diptical Burface Desclion Mode . danbiec
Probe Ovacal Langn 337 mm
| Froba Body Dmmear - 0 mm
Tip Langih - Bmm
| Tip Diameter B dmm |
| Prebeo Tip 0 Serso’ X Calbrabon Par Zmm
| Frobe Tip to Sareo’ Y Calbralion Pore — Zmm |
[Prabe Tip to Sarse 7 Calbiaion Poini B
xﬁ&xﬁrn:»dﬁuimam suremen! Dateace fom Surace . S

Canificaia 0 ES3-9252 0412 Pagz it of 11
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East China Institute of Telecommunications

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accrodbed by the Swiss Acreditaton Sarvce (SAS)
The Swiss Accraditation Service |5 one of the signatores to the EA
Multilateral Agreement for the mcognition of calibration certificates

ts tha

ity to natioesl standands, which reakze the physs

ECIT-2013-0121-FCC-SAR

Al caibrations have been conducted in the ciosed laborsl

Tacilty:

Calibratian Ecuipmart used (MATE critical for calltration)

| units of meas. (31

Thes mess uremants &nd the uncerantiss with confidenca prabatilty ame gren on e foliowing peges and are part of the carmficas.

22 + 3)°C and humnity < 70%.

Primary Standands 10 Cal Date (Cartficabe No.) Schodued Caltesion
Powar meter E44186 G241283874 20-Mar-12 (No. 217-01808) Ape4d
Pawar sensce E4412A MY414ceced 20-Mar-12 (No. 21701808) Ape-413
3 dB Aterualor SN: 55054 (3c) 27-Mar-12 (No. 21701531) Aor-13
Raterance 20 dB Alteeuslof SN: 55055 (200) 27-Mer-12 (No. 217.01529) Ape-13
Riferanco 30 dB Aterwator SN: 55129 (300] 27-Mar-12 {No. 217-01532) Agr-13
Referanca Frobe ESSDVZ SN 3013 29-Dec-11 (Mo E53.3013_0ac11) Dec-12
| DAE4 3N _EED 20-Jun-12 (. DREL-BED_Jun12) Jun-13
Secondary Stancards D Chack Dt (0 houss) Schedded Chack
| RF guosrance HP 85480 USFEAZUT00 4hug88 {n houss chack Apc-11) In house check: Apr-13
MNetwork Anglyzer HP STE3E USSrie0s8s 18.0ct-01 (in houss check Oct-11) In houss check: 0d-12

Furction

Calivrated by

Appeaved by:

This calbeston cartfinate shal not be d

Tesosd August 18, 2012

o eecspt in Al without written appeovsl of the laboratony.

Certéicate No: EX3-3754_Augi2 Paga 1af 11
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Calibration Laboratory of A

& Schwaizeriacher Kalitr

Schmid & Partnar C Barvice sulsse ddlalonnage
Engineering AG - g Servirio svizeero di traturs

Feughnusstranss 43, 5004 Zurich, Gwitzerland “ﬁ‘_\f Swine Calliration Barvice

Bicredived by fha Swies Amditaion Sandoe (SA5) Accradtation Mo.: SC5 108

The Swiss Accraditation Sereice s one of the sgnatanes: ta the EA

ultilateral Ag far the rcognition of cdlibration carificates

Glossary:

TSL tissue simulating liquid

MORM:Y.Z aansitivity in free space

ConvF sengltivity In TSL ! MORMzy.z

Dce diode compression paint

CF cresd factor (1iduly_eyele) of the RF signal

A B, C madulation dependent insarizalion paramelers

Folarizabion & rotation amound probe axs

Polarization & A rodalion around an axis that Is In the plane nommal to probe axis (at measurement canler],

ie., B =0k nomal to probe Bxis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “IEEE Recommendad Practics for Determining the Peak Spatisl-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communicaions Devices: Mesaurament
Technigues®, Decermber 2003

by IEC 62209-1, “Proceduns o measere the Speclic Absonption Rate (SAR]) for hand-held devices used in close
prodmity to the ear (fraquancy range of 300 ke o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMs, 2 Assessed for E-fleld polarization % =0 (F < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguids).
NORMzx, v,z are only intermediate values, Le., the uncertainties of NORMx, v,z does nol affect the E*-fieid
uncerainty inside TSL (see balow ConuF).

s WORMTIE Y.z = NORMy,y.z * frequancy_response (ses Frequency Response Chart), This ineerization is
implamented in CASY4 software veralong lstar than 4.2, The uncestainty of the frequency respenae & included
in the staled uncerainty of Convf.

*  DCPyy.z DCP are numerical lingarizafion parameters assessed based on the data of power sweep with W
signal (no uncertalnty required). DCP doas not depend on frequency nor media.

« PAR: PAR is the Peak o Average Ratio that |s not calibrated but detarminad based on the signal

characteristics

= AR pE Bz Ceyz VRep.z A, B C are numernical linearization garanselers sssessed basad on the dsta of
power sweep for specific modulation signal. The parameters de nod depand on lregueency ror media. VR is the
maimum calibration range expressed in RMS voltage across the diode.

= ConvF snd Bowndsry Effect Parameters: Assessed in lal phantom wsing E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavesuide using anatylical feld distibutions based on powsr
measurements for f > 800 MHz. The same setups are used for assessment of the parameters epplied for
boundary compensation (alpha, depth) of which fypical uncertainty values are given. These parameters are
used in DASYS soltware 1o irmprove probe accurscy close ta the boundary, The sensitivity in TEL corresponds
o WORMz Y, 2 * GanvE whareby Ihe uncerlainty cormesponds bo that given for GanwF, A frequiency dependent
ComeF s used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz fo £ 100

MHz.

«  Spharcal isofropy (0 deviation from izotrepy): in e field of low gredients realized using a fal phanlom
axposed by a patch anbenna,

»  Senger Oifset: The sensor offest comesponds to the offset of virual measurement center from the prote tip
(on prote axis). Mo blerance regqueed.

Cerificate ho; EX3-3754_ Augid Page Zal 11

Page 152 of 224



EI_ - East China Institute of Telecommunications EC|T-2013-0121-FCC-SAR

EX3DV4 - SN.3TE4 August 17, 2012

Probe EX3DV4

SN:3754

Manufactured:  March 16, 2010
Repaired: July 25, 2012
Calibrated: August 17, 2012

Calibrated for DASY/EASY Systems

(Necte: non-compatible with DASY2 systam!)

Caerificate No. EX3-3754_Aug12 Page 3 of 11
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EXI0VA- SH:ITE4 gzt 17, 2012
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Basic Calibration Parameters

i Sensor X Sansor ¥ Sansor I Unc {k=2)
Marrn (ubim) 043 D45 0.46 101 %
[ DCF [mv] 580 Bz DED

Meodulation Galibration Parameters

uin Communicalion Systam Name PAR A B C VR Unc”
ds dB | dB my =2}
1 W [N 000 1.0 1985 | BE% |
I 0.0 LoD 1.0 1509
| Z | oo 000 '| 1.op | 1402

The reported uncartainty of measurement is stalad as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to & coverage
probability of approximataly 95%.

A Th uneerininties of Mooy, do not affes he E-Teld uncartalnty inside TSL (see Pages 5 and &).
H umadical Fneanzation parameten uncsrianty oo reguined

® Uncarairty i@ deteminged wusing the max. deviaton from leear reap applying rectangular disti Al s g o for Hee mguane of the
Ticdd value.
Certificats Mo: EX3-3764_AugiZ Pape 4 af 11
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EXM0Va- BN 3754 At 17, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth Linast.
FiMHz}® | Parmittivity” {3im)" ComF X | ConwFY | GonwFZ | Alpha | (mm) fe=2p |
2000 0.0 1.40 .54 7.54 754 D47 | 073 | £120%
2300 38.5 1.67 712 7.2 712 D54 | 0BD | =120% |
2450 9.2 1.BD 674 6.74 B.74 041 | 076 | =120%
2600 38.0 1 1.06 8,55 655 .55 0.42 n.a7v +12.0 %

© Fraquancy valitity of & 100 MHE orly applics Tor DASY w4 and higher (5o Page 2|, elis i i msticled 1 £ 50 MHz, The unerainly s tha R=3
il fhar Cam urcetainty at calibratian fequancy and i uncertainty for the indicaled Fequincy bend

F At trequancies belkes 3 GHz, ha valisity of tissun parammeters (2 and o) can be relassd (0 + 10% # lkguid compensation famui i3 applisd o
measred SAR wilass, AL raquancios abovws 3 GHz, the validily of lisgua pammaiars {¢and o) is restictsd b £ 5% Tha uncerdanty is the RSS of
the ConvF uniedainly ko incheated target Sssue parameiss.

Cortificate bo: EX3.I754_Augi2 Paga & of 11
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EXA0WE- SM:3T54 August 17, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative | Conductivity | Dapth U,

f {MHz} Parmittivity {8m) ConwF X | ConwFY | ConwFZ | Alpha | {mm) [k=2}
2000 53.3 1.52 7.94 7.98 T.08 0.65 0.72 +12.0%
2300 52.9 1.81 752 7.52 7.52 0.63 0.7z + 12,0 B
2450 a7 1.95 75 7.25 725 0.80 0.58 | +120%
2800 525 216 .66 G.86 686 080 0.50 120 % |

© Fraquancy validity of & 100 MHz oy apgiies for DASY wd.4 and Figher (360 Pages 2), ose it is restriced b+ 50 MHz The uncertainty i the RES
ol thin ConvF uncertainty at cabbration lequancy and S uncarainty for the ndicsled eguency band.

F &t frequancies belms 3 GHz, the validitg of tissun parameters (e and o) can ba mioeed t 2 10% if iqui cornpearaation fomula is appled o
measred SAR vikiss, A aquanties sbove 3 GHz, the wakd iy of lissue parameters (¢ and 0] 8 fsvicled t 2 55, The uncertsinty & tha RES of
the ConyF unesdanty Tef indicaied targel tssue parameten,

Certificaba Mo EX3-2754_Aug 12 Page G ol 11
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EX3I0V4- SN:3764 August 17, 2012

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

—
-

o
©

it
o

Frequency response (normalized)
=

k=1
~

<
@

: ! l s
500 1000 1500 200 2%0 2000
f (MHz]

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

Certificale No: EX3-3754_Augi2 Page 7 of 11
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EX30Nd— Sh-3T5d August 17, Az
Receiving Pattern (¢), 8 =0°
=600 MHz, TEM f=1800 MHz R22
e . —w S

12 4 1, - a1
1|c: -'..._ 'L;:‘,i.:tl; rm I:l'l_. ‘l;l-s t “4 . -l -:'.-'?k..:-i*z: i :nn. ::-'n ;x'

* YT Y LS R A

1= s "'.’- s = ; — ' s

- . ) I

Tot ; ': _Tr Tol ; Tr g’

ILD I -1i.‘lﬂ g:lil ljl o I*_;J:u
Reli[7]

lmlz HI'!I.’I#]!H IHJFd-ﬂ:

Uncertainty of Axial Isofropy Assesament: £ 0.5% (k=2}

Coertifcaba Mo EX3-3704_ fugi2 Faga Bof 11
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EX3DV4- SN.3754 August 17, 2012

Dynamic Range f(SAR}ead)
(TEM cell , f = 900 MHz)

105. aifes . i
2 10
= <
s
) ¢
w
B
=
108
1084
_ H i ! | it {130 [ H
10° 107 10 a0° 100 10! 100
=] SAR [mW/em3]
*
not compensated m@mﬁd
1
% °<
S L
A=
R i iy o
102 102 1C 10 m
- SAR [mWiem?3)
L*]
net compensated compensatec
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Centficate No: EX3-3754_Aug12 Paga 9 of 11
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EX30V4- SN:3764

ECIT-2013-0121-FCC-SAR

August 17, 2012

Conversion Factor Assessment

f = 2000 MHz WGLS R22 (H_coavF)

f= 2460 MMz WGLS R22 (H_comf)

] «
» »
7] '-. -)['-.
EY
z \ & 5§ LY
¢ fob X
g 154 % : \
o ~ . f
- “
% **“;" ; In 2 al i m ‘-T.Lh::hw:{;li J»‘ i 10 ¥ vxa » ‘J‘io"l : ,': m‘:l
SR, T S & T LE,
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
1.0
0.8

Deyialicn
oaaao9o
omN =@

LebE OO0
obe“”

-0 -08 06 -04 -02 00 d92 04 0S5

08 1.0

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: EX3-3754_Aug12 Page 10 of 11
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EXADVY- SM3TS

ECIT-2013-0121-FCC-SAR

August 17, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Other Probe Parameters

Sensor Arrangement Triangular
Connecior Anghe (7) 1064
Mechanics! Surface Delection Mode enabled
Optica! Suface Detection Made dizabdad
Probe Owerall Length 337 mm
Frobe Body Diarmeter 10 T
Tip Length 3 m
| Tip Diameler 2.5 mm
Prabe Tip o Sensor X Calibration Painl 1 mm
Prabe Tip o Sensor ¥ Calibration Painl 1 mm
Probe Tip 1o Sanser £ Calibraten Point Tmm
Recommended Measurement Diatance from Surface 2 m:n_

Canilicals Mo EX3-3754._Aug12 Faga 11 of 11
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ANNEX H Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engneenng AG
Zesghaucctracee 43, 8004 Zunch, Switlenand

Accradied by the Baiss Accndiaticn Sorvco [SAS)

ECIT-2013-0121-FCC-SAR

Sciwsizaciscresr Kaibdenfenst
Bervice witee d¢lonnagn
Sorvigio svzzerc i taroturs
Sadee Culbiralion Seevice

Azcroditasion No.1 SCS 108

The Swiss Ascreditation Service 1o o of the signmenes to tho EA
Multfaiensd Agiesimant for Dee recognition of calBantion cenificaes

Gt TMC-SH (Auden) Certiticate No: D835V2-4d112_Jui12
CALIBRATION CERTIFICATE |
Oriect DB35V2 - 8N dd112

QA CALOS R

Chaton procsduneds)

Ctbundon e

iy 95 9D

\: Th saidmtion 2attcate Cooursams 10 TAnsa Ty to nalonal sRndars wWhich reaioe I (Fys o LS ol messrarss (3)
The messaeasnts ond be nasiates s ccaldence orobebity me ghven on ths foloweg pagss eed e part o e cetlicale

Callbration procadure for dipola validation kifs above 700 MHz

rt towpemtuwe 122 £ 3)'C and humdiy < 2%

Scheoubed Catbesbon

Ouwt2
Oet12
ApH1S
Aprid
Dec 12
Qi3

Scheoslsd Chech

Al call hove baeac 1nd in the dosed labuetony ity ov

Colirabion Equipmort used IMSTE ortioal fer oadbrabiony

Prinsry Sandaos e Cal Daw Confose Mo
| Power weter EPM-642A | GBITADT D4 o011 e 21T QRS

Power asmon HE 3481 A IUSITER T 050ct 11 N, 21 7 09481)

] A as A | SN 3038 (20 S Mar 12 (Mo 21741 530}
Typa N Frsmach comtinalbn i SN 5047 2 7 32T 27-Mexr-11 (Mo 24701 633)
Peleence Frobe ES3IND SN2 -Dec-11 (No B30 Dect1)
OaEs SN S0 Q7-Jun 12 (Mo, CAE4-E01_ A1)
Seconcery S | 1D# Chack Cute (n) house|

Power sanzor H® 4014 NY4100E317 50t €2 finhouse sheck Ock11)
FF gorwrskor RES SMTL6 100005 0400390 (i hoese chook Dot 11)
NCIACIC Anslymar HF BIS3E LIS37380585 54006 804" (In hevsa chack Oel-11)

Name Function

Celbrand by lsrao ELNacug Lacoraony Tachrician
Apgrosed try Halae Pokoric Techrscal Managy
Tree cuBogton SHUECHe dhal Ml 23 raprodecad Sxen! in IUR wihour artico azpional of 1he Rbaakry.

In hovee ohess: O-13
In howme chest! On2-13
I PO Casce O-12

Spaxo

Qr‘ﬁ.tuv e (‘*QM

7

WELece ady s A0

Cotifcam No: CEASY2-4c112 Juli2

Paget o8
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East China Institute of Telecommunications EC|T-2013-0121-FCC-SAR

Calibration Laboratory of _ﬂ"':lgl'“a_ Behmeiesiseher Haislerdiensl
Schmid & Pariner P Earvize sulsas d'Sakonrags
Ef‘lgil‘lEIEfi g Al T S4TIC g Tnero & tarmtura
Treaghaussimese 43, B Furich, Switerland i”-:,."'ﬂ Siwilea Calibustion Service
Ecoradiad by ine Ssias Accroiing Senste |SA5) scorndizee ko 5G5S 108

Thae Salas Acoreditatlon Barvioe |s one ol the slgnaoies o tha E&
Multisbarel Ageoement for e recognitton ol calkmation cerificates

Glossary:

TSL tisswe simulating bguid

Canvl sensidivity in TSL/ NORM x vz
MIA not applicable or not measued

Calibration is Performed According to the Following Standards:

a) IEEE S1d 1528-2003, "IEEE Recommended Practice for Determining tre Peak Spatial-
Averaged Spaeific Absomtion Rats (SAR) in the Human Head from W ieless
Communications Devices: Measurament Techniques®, December 2003

b} 1EC 6220941, "Procedure to measure the Specific Absomficn Rate (SAR) for hand-held
devices used in close proximify io the sar [frequency rangs of 300 MHz to 3 GHz)®,
Februarny 2005

gy Fadars| Communicatlens Commission Offce of Enginearing & Tachnalogy (FCC OET),
“Evaluating Compliance with FCC Guidelings lor Hurman Exposure 1o Radiofrequency
Elactromagrietic Fislds; Additional Infermetion for Evaluating Complansa of Mobile and
Pertable Dewees with FEC Limits for Human Exposure to Radioirequansy Emissions”,
Supplament C (Edition 01-01) to Bullatin £5

Additional Decumentation:
d} DASY4'S Systern Handbook

Methods Applled and Interpretation of Parameters:

»  Mensurement Condiions: Further defails are available fram the Yalidaten Report at the end
af the cedificate. All igures stated in the carificate are valid at the frequency indicated.

s Anfenna Parameters wilh TSL: The dipola is mounted with the spacer o pesition s feed
point axactly balow the center marking of the flat phantomn section, with the arms oneried
paralel to the body axie,

»  Fead Pont impedance and Refum Loss: These parameters are measured with the dipole
pasitored urder the liquid filled phartom. The impedance stated is ansbormed from the
measuremert at the SMA connector to the fesd point. The Retum Loss ensures low
reflected power. Mo uncarainty required,

+ Eleciriczl Daay: One-way delay between the SMA connector and the antenns feed paint,
Mo uneertainy required,

SAR measursd. SAR measured al the staled artenna input power.
SAR novmalized: SAR as measured, nonralized o an inpul powsr of 1W al the antenna
connechar,

«  SAR for nominal TSL parameters: The measured TSL parameters ere used t0 calculate the
riarminal AR result.

The reported uncertainty of measurement is gialed a3 the standard uncertairty of measuremernt
multiplied by the coverape factor k=2, which fora nomal distrbution correspands 1o & coverage
prabability of approcmately 95%.

Coentificatn Mo: DEISY2-44112_Jul2 Paged of 8
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Measurement Conditions.

ECIT-2013-0121-FCC-SAR

DASY symiem configiralion, as far &s nob ghwan on p=ge . —
DASY Varsion OASY S WhiB.1
Esfrapalatian Advarced Extrapoletion
Phantom Mo lar Flat P harilom _

Déstars:e Dipale Center - TEL 15 mm B with Gpacer
Zoom Scan Resolution de dy, de = 5 s
Fracisaiey BES MHr + 1 MHz

Head TSL parameters

Tha Toligwing parametans and celcdallons wora gppliad,

Temparabure Parmiltivity Comdactiiby
Mominal Head TSL parameters e2nG 41.5 .40 mhoim
Measured Head TSL parameters @0+ 0.0 5 =6% 0 B wrbudrmy = 6 T
Headl TSIL temperatiare change during test <05% | — o

SAR result with Head TSL

SAR avoraged over 1om® |1 g of Head TEL Candition
SAF mpacined 250 M Inpun power 2313mN I g
E4.H for noranal Hoad TSL parametans romralzed 1o W B30 M g = 170 % (k=]
SAR aueraged over 10 cm’ (18 g) of Head TSL Eeit) e bl
SR meaguned FEO MV I poser 1532 miid g
A for mominal Mead TEL pararnskane ramrmbasd e 1987 B.10 ik g ok T8 % k=)

Body T5L parameters

Page 164 of 224

Thie rdlowi rametens and caloulalions were applisd.
Tamparatura Parmittiwity Concuctiviy

Mominal Body TSL parsmetens 200 852 5T e

hpasured Body TSL paramaters 220w 02 "5 A3 wmE"S 09% mhosm & &

Body TSL emperaling change ouring test FRITE — - |
SAR result with Body TSL

SAR overaged over 1 ¢m” (1 g) of Body TEL Conditon

EAF messuned 200 mi inpul power 2ImW ig |

SaH for nomingl Bady THL parameiers pomabzed o 1W .50 mW/ g =170 T k=2)

EAR pueraged ever 10 em® (10 g} of Bady TEL eprdiion

SAF measunsd 250 mid inpl power TG (g

SAH for nominal Bady TSL paramators romnalzad o 1W E.20 mW/ g & 18.5 % |k=2)
Cadiliceda MNec DEIEY2-4H18_Juwid Pagad af &
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Appendix
Antenna Parameters with Head TSL

e dane, iranstoned Lo Teed poiil 1A - 0D ik
Fietum Loas -27 5 dB

S

Antenna Parameters with Body TSL

Impedance, renslemad Lo Teed poirl 49042 - 5.3 R
Petian Lass - 24048

General Antenna Parameters and Design

| Elacical Datay foee dirczion) | 1,397 na |

AleEr ong l=emusa with 1000 edisled power, only a siaghl warming of e dpale near b esdoor can e mea:sumd

| M CHpCIS 5 MADA of SIANCAN SRMIIgI CoAE] CanlE | N SN r COnOUCTar of me Tescing 1ine |5 ey Commecied 1o e
secorud @ of the dipsie. The enienna is therefos shon-cimuiled for DC-signals. Onosome of the dipoles, srall end caps
are added to the dipola ama in amder to improwes matckng whan oaded acconding % thd posiicn & eplained i he
“Megeuramant Condiione® parsgraph. The SAF dala s nat stheciad by tiz changs, The ovaral dipala lsngih iz g0l
AcCoring o 1he Slandard

M emcess e force must be appled o the dpcle ams, becawss they might bend o the soldered conneciions noar the
feadgaint may bo cemagad

Additianal EUT Dawa
Mandnctured by BPEAG
Wandnctured on Moy 25, 2001
Corlificota Mo DIIEVE-A412 Julig Page+ of i
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DASYS Validation Report for Head TSL

Date: 25.07.2012
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipele 835 MHz; Type: DE35V2; Serial: DR35SV2 - SN: 4d112

Conenunicition Systan: CW; Frequency: $35 MHz

Medwum parameters wied: =835 MHz: o = (139 mhodiin; ¢ = 40.5; p= 1000 kg/m’
Phantom scetion: Flat Scction

Meusurcment Standark: DASYS (IEEETEC/ANSE CAL19-2007)

DASYSI2 Configuratien:
o Probe: ESIDV3 - SN3205; ConvF AT, 607, 6.07); Calibrsted: 20 12,2011,
»  Sensor-Surface: Imm (Mechankeal Surface Datection)
e Electronics: DALS Sp6D1; Calibraced: 27.06.2012
«  Phantom: Flat Phantom +.9L: Type: QDOODPAA: Serwal: 101
o DASYS2 528 1RIR): SEMOUAD X 14 .6 5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube ()
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 36910 Vim; Power Dnll = 0,01 B

Peak SAR {extrapolatad) = 244 mWig

SAR(T g) = 2,33 mWig; SAR(IO g) = 1.52 mW/g

Mauximmn vitllue of SAR ancasured) = 2,70 mWiy

"
-1

T

Sl

1zrm

0di =270 m\WV/g « 565 dB mWyig

Carflicals No: DB3EN24d112_JuliE Pogeb cf &
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Impedance Measurement Plot for Head TSL

IS Jul IBLiE 1337

EHIL =11 11U Fg L= SL.947 i "J:H:ﬂ'_h |.'_I'I P B18 pF B35, 008 0 RHE
- .
:- . e
=g P " \ o i
o i i o \i
_1Fj- = 1
F . P LT _.I.._:_-.F._J
. L= .
L1 > E.\ . T K
i ) . e, i
I.ElI:h . e ]
! -
Hia e e
CHI @1 LIG 2 5 de-REF -39 o 0 0 0 00 0 0 P-IT.SiGd0 BIT.000 009 MHp
{ =

—— i

1A |
AP
1]
- i
-+ - - -
PP S S S N TN SN S N SN S
BTAFT GATADR A0 Heix ' ' ' ST0F 1 190,000 888 M2
Cortiicabs Mo DRIEY2-Ad112_Jul12 Poge G of O
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DASYS5 Validation Report for Body TSL

Dare: 2507 2012
Taxt Laborstoey: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: DRISV2: Serial: DSISV2 - SN: 4d112

Comimunication Sysan. CW, Fregquency: 835 MH2

Medium parsmeters wsed: [= 835 MHz: ¢ = 0L99 mha'my; ¢, = 53.3; p = |00 ka/m'
Phantom section: Flat Section

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

DASYS52 Configurution:
e Probe: ESIDVI < SN3AIS: ConvF(6.02, 6.02, 6.02); Calibeated: ¥.12 2011,
o Sensur-Surfuce: 3mm (Mechanical Surfuce Dection)
o EBlectromes DAE4 Sn600; Calibrated: 27.06.2102
« Phantom: Flat Phantom 4.9L; Type: QDOUOP4IAA; Senal: 1001

o DASYS2528 L83 ) SEMCAD X 14.65(649)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan [7x7x7|/Cube O:
Messursent ylid da=Smm, dy=5mm, dz=Saun

Reference Value = 55290 Vim; Power Dnft = 0.02 d8

Peak SAR (extrapolated) = 3,560 mW/g

SAR(I g) =243 mWig: SAR(I0 g) = 1.6 mW/g

Maxinmwn velue ol SAR (nxasunady = 2. 82 ianWig

~+00

“1rm

0dB = 282 mW/g =200 dB mWra

Caniticato No D33sV2.4d112 N2 Foge7 ol B
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Impedance Mcasurement Plot for Body TSL

9 Jul e J0:Mzas

il €32 aurs EUR PR L s.::,_nn ST 025,500 &3¢ iz
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ST RIS UEe 833 NHe STOP 1 100000 lﬁﬂ L b =
CenPicata No DEASV2.4di12 a2 Pagedofa
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Calibration Laboratory of AN : Sctrwniestischer Kebibrier dienst
Schmid & Pariner A asn i Suulu:ubu mn-oo:
Engineering AG o2 9 g‘g. Servicko mvizoero di Wmralurs

Zeugnausseosss 43, K001 Zurich, Suttmdand ‘:4:@' = R S  swiss Caitration Service
Acorodited by the Swies Acorydtner Serroe |SAS) Necracestion e SCS 108

The Swise Acsrediction Sorviee 10 and o the signasories 1o the BA

Nutilotersl Agr t for te recagnitice of ealibeatice cenbeans

crew TMC-SH (Atidion) commeam No: D1900V2-5d134_Jul12
[CALIBRATION CERTIFICATE

Ctpect D1900V2 . ShE: 5d134

Calicration prosedurels) QA CAL-05xv8

Calibration precedure for dipake valikdation Kits above 700 MHz

Calhetion dua Joly 20, 2012

Thia caltestion ot bone ckcurands e sooscliidy jo netonal stnndace, whoh realiics the shyaical unils o macsuromonls 151)
The maasrenents el e urernakdes sl codiosmon probetiity we gven or the 3losing pages ead a sa 3 the Sartibeato.

Ll Aoas have Been 400 11 N0 0G0 TR OISOy fant by ooviecrTont bamrpecI kg (77 & 30 A Nl < To%

| Cottiton Cauprasd vend (MATE oikas lo: caltration)

Preuey Siaedsds |Ibs Gl Datw )Carificate No ) Schedsled Caoltration
Powe ratee EPAS0A | GBR7A800e D58-Oxd-1 (No. 29701481 D12

Powor congar HP SA81A | LSS TaLImS 050017 (Mo 29701451 Os-12

Heloronce 20 48 Alenuaize ] SV SD5E [ 20017 (N 2170198 ap1a

Type-N iamatsh cemblsaton | BN S04 6327 27 Mar12 (Ne. 21 70163 Ap-13

Heltronce Prto £330 | SN 205 ADD0c-1! N0, FR-E08_De11) Dootd

DAEA [SN-BA 2734012 (No. DAEA401_Jum 2 An-l=

Secondary Stoneards Joe  CrockDsognheuso) Scesuachet -
Powesr servyon HP 0461 A | MY&10ERS 7 180201 (n houze chos Ust-11) 1n beuso chedke Ot 43
| RF gesewicr RIS EMT-00 | Y00086 O4-Aug W0 10 Fossa cneck Oet-11) 10 beuso chock: (x1-13
<‘}N«-:vk Arabgess P 675 | USA006E5 34208 18047 (in houso shosk Oct-11) 1 beusn chos: 012
\ Nare Fanctin Sxnaee

Cadbietcn by Ciroe v Labeoaey Technician @ r-aewf

| Apgorved by Katio Pobuvic Tosrncal Moroge! a ,ﬁyg

bosed . Jaky 20 2012

This camraton conicolo shul Nt 10 ropmaUcoa N0SEE I8 Tl WHROLE Wi 00 appicval al [he Blexson

Carilicedo No: DIS00V2-50154 Ju2 Page 16l 6
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Callbration Laboratory of 28, Scamatriictas Kol dans:
Schmid & Partner e = s Tk
Engineering AG St Sareis (Vizae 6l i
Zeushousatraase 43, BI04 2unen, Switzcelang % -?D N;? Suies Calbration Serdcs
Accridted by the Bwizs Accredizlion Serdce (BAS| Aeereditmon No - SCS 108

The Swies Ascraditotion Sarvice iz one of the signalerss b tha EA
Mulsleral Agresment for he recogition of salibraton certifisales

Glossary:

TEL tissue simulating licwd

ConvF sansitiity in TSL/ NORM x v,z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining tre Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurament “echniques’, December 2003

b) IEC 62209-1 *Procedure to measure the Spedific Absorption Rate (SAR) for hand-hed
devicas used in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

v} Fedeal Commmumrations Commission Office of Engineering & Technobgy (FCC OCT),
“Evaluating Cempliance with FCC Guidelnes for Human Exposure to Fadiofrequency
Electromagnetic Felds. Acditional Information for Evaluating Complanze of Mobile and
Portable Davices with FCC Limite for Hurran Exposure to Radiofrequency Emissions®,
Supplement = (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Molhods Applied and Interpretation of Parameters:
Measuremert Conditions: Further defails are available frum the Validaben Report at the end
of the certificate. All figures stated in the cartificate are valid at the freqaency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of “he flat phantom section, with the arms oriented
parallel 1o the body axis.

» Feed Pon! impedance and Retum Loss: These parameters are meascred with the dipole
noationed under the liquid filled phantom. The impedance stated is ranslormed from the
mesasuremert at the SMA connector 1o the feed point The Heturn Loss ensures low
reflected power. No uncertainty requirad.

* Elscirical Delay: One-way delay between |he SMA connecior and the entenna feed pont.
No uncertainty required,

*  SAA measwed: SAR measured at the siated antenna input power.

* SARA normalized: SAR as measured, normalized to an mpul power of 1 W at the antenna
connector.

« SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAF rezuit.

The reported uncedainty of measurement is siated as the standard uncertainty of measurement
multiphad by the coverage factor k=2, which fora namal distribution correspands to a coverage
probability of approximatsly 95%.

Ceatiicats No D100V2E4134 Jud 12 Page2a @
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Measurament Conditions
OASY system configuration, 25 far as nat grven on page 1
DASY Vorsion DASYS Vs281
Extrapolation Arbarced Paapolstion
Phaniom Mcduar Flat Phartom
Distance Dipoke Cenler - TSL 10 mm with Spacer
Zoom Scon Rescluton o, Jy, 42 = & mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
Thes lellowvag paramedss and calciatons ws apclied
Temperature Permattvity Conductinty
Nomirsl Hesd TSL parametens 220°C 200 1 40 mhedm
Measured Head T30 paramelers 220z02/'C WYEN 1.8 mha'm+6 %
Head TSL semperaturg changs during test e05'C - e
SAR result with Head TSL
SAR averaged over 1 omy” (1 g) of Hesd TSL Condibeon
SAR meagured 250 MY UL powEr 97 TmwW /g
SAR for nomnal Hesd TSL parameters normaioed to 1W 392 mWig = 17.0 % |ke2)
BAR everngad over 10 cm’ (10 g) of Head TSL sonditon
SAR measuned 220 W iopul povest S12aeW /g
GAl for nomnal ! lsed TOL parnmetera normaicad b 1W 20.6 mWig 4 16,6 % [k=3)
Body TSL parameters
The folowing paramulors and calculobone wers apgled.
Temperstias Pacminivity Conductivity
Nominal Body TSL parameters 220°C 553 1.52 mhoim
Moasured Sody TSL parameters 220+02)°'C S52646% 152 mhodm =6 "%
Body TSL tempenture change during test <06 — -
SAR result with Body TSL
SAR averaged owver 1 em’ (1 g) of Body TSL Conciticn
SR measured 250 mW ingut powes MmteW/g
SAR %r nominal By TSL paramaters rormalized 12 1W Q03I MW/ g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condfon
SAR massured 250 MW input power si2m\V/g
SAR lar nominal By TSL paramsters rormallzed 1o 1W 21.2mW/g=16.5 % (ke2)

Cenfcale No: C1900V2 50134 w2

Pogadot 8
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Appendix
Antenna Parameters with Head TSL
InpEdanes ransivenrsd w Tl pon B120+405
Retun Loss -:x398
Antenna Parameters with Body TSL
Impedance, transioemed ¥ tead point AaTZ204+51 0
Aetuen Loss -P45dB
General Antenna Parameters and Design
| Erectricsl Delay (coe droction) [ 1.206 re

ARarlong 16em use win 100W radiated powar, only & slight wammirg of the dipJka nears the feadpaly can bo masswod.

The dpoe 1 macs of stardard semuigid coaxial csbla, The eantsr conductor of tha feeding Ina < diractly conncelcd b5 the
second am of the dipoie. The anterna is therefcrs short-Circuted for DC-2igrada, On aomo of e dipoles, amall end cape
are acded to the dpole ams in order to Imarove matching when loaded accardng ¥ the poston @ eplanad in the
*Meazurement Cancitione* pasagraph The SAH data aro nct eflected by e chande. The overal dooe langt @ aul

according o the Stancast

No excessne farce mus bo apphed o the dipcie anme, bacawss they might band or tha 2oldered connactons near the

feetpant may be damegad,

Additional EUT Daa

Manctoctured by

GFEAG

Mandactusd cn

aprl 14, 2010

Cerficnte No: D190NV2 50138 e

Pogad ot 8
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DASYS Validation Report for Head TSL

Dt 20.07.2012
Texl Luborstory: STENG, Zurich, Switecrlumd
DUT: Dipode 1900 MHz; Type: D190V 2; Serial: D1900V2 - SN: 5d134

Communicaton System: CW ! Fregoency: 1900 MHz

Medivm paameters vied: [= 1000 MHz, o = |38 mbo/m; & = 39.9; p = 100 kghn
Phantom secton: Flal Section

Measurement Stundunk: DASY S (IEEEIEC/ANS] C63.19-2007)

DASY 52 Configuration:
o Probe: ES3DVA - SNI205; ConvFi3.01, 501,501 ); Calibeated: 31.12.201 1;
o Seasor-Surface: S (Mechanscal Surface Detection)
o EBlectroncs: DAES Snf01. Calibrased: 27.06.2)12
o Phaotom: Flat Phantom 5.0 (froet): Type: QDXOOPSOAA; Senal: 1001

« DASYS2 528 1(838) SEMCAD X 146 5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7VCube D:
Measurement gnd: dxsSmm, dy=Smm, dz=5mm

Reference Value = 97 161 Vim; Power Drift = 0.03 dB

Peak SAR (extrzpolated) = 172321 mWig

SAR( £) = 9.71 mWigs SAR(10 ) = 5.12 mWig

Maximum value of SAR (messored) = 121 mWig

e

“n

“Ihas

0dB = 121 mWjg =21 6648 an':’s

Certheato No: DY50CN 254154 i Pagesct 3
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Impedance Measurement Plot for Head TSL

ECIT-2013-0121-FCC-SAR
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DASYS Validation Report for Body TSL

Datez 20.07.2012
Teat Laboratory: SPEAG, Zunch, Switecrlond
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI9OV2 - SN: 5d134

Commumcation System: W Frequency 19060 MHz
Medium parumeters wad: = 1900 MHz: 6 = 1.52 mhwim, g, = 52.6; p = 1000 kg/m
Phantom secion: Flat Secton

Mcasurement Standand: DASYS (IEEEAEC/ANS] C63.19-2007)
DASYSL Configoration:
o  Probe: ES3DVA - SNI20S: CanvFi4.62, 4 62, 462), Calibrated: 30,012,200 1;
o Sensor-Surface: 3 (Mechancal Surface Delection)
o  Electronxes: DAES Spf01; Calihrated: 2706 2212
o Phanwm: Flat Phanom 5.0 (hack); Type QDEOPSOAA; Serl: 102

o DASYS2 528 1183R), SEMCAD X 14 6.X6409)

Dipole Calibrution for Body Tissue/Pin=250 mW, d=1mm/Zoom Scan |7xTx7)}/Cube O:
Measurcrent gad: da=Smm, dy=5mm, dz=5mm

Releronce Vaiue =93 473 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolatal) = 17.520 mW/g

SAR(L g) = L) mWig; SAR(10 g) = 532 mWig

Makhinuim value of SAR [ measured) = 12,7 mWig

was

(LY L)

wn

0dB = 12,7 mW/g = 22.08 dB mWiyg

Certhoate No: D1000V2-5a734 _Jun2 Fage7 o' B
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of _‘:Q';\:;}":‘:;& GuISg § Echncizsracher Kabbrircienst
Schmid & Partng e @ C Servios suizas détaknnoge
Enpginesering Al e { Bervitio svigzaro o tasobrn
lu’-gu-ma:?s. 8004 2urah, Swttanrians *g;///.%:;:‘ %QR'{\E S mwiss Galibration Bervise
i g et
fczedilon by e Bwios Acormatiton Sersce [SAS| Acoredition o, SCS 108

The Swiss Ascrocttation Sevies io 0N of I signaerioe 1o the KA
Mullileteral Agresment for he resognitica of calicettien et iomes

Glossary:

TSL tissue simulating Fquid

CanvF sensitivity In TSL/ NORM x.7.2
N/A not applicable or not measued

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, 9EEE Hecommended Practice tor Detarméning the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communicatons Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, "Procedure to maasure the Specific Absorption Rate (SAR) for hand-held
devicas user in close proxmity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

v) Fraleal Corrmunications Commission Otfice of Engingering & Teohnoogy (FCC OFT),
“Evaluating Compliancs with FCC Guidelies for Human Exposure to Radicfrequency
Electromagnetic Fiekds; Additional Information for Evaluating Cempliance of Mobéle and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemsnt C (Edition 01-01) to Bulletn 65

Additional Documantation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

»  Measwemen! Condibions; Further details are available from the Validaion Report at the end
of the certificata. All figures stated |n the certificate are valid at the frecuency indicated.

o Antonna Parameters with TSL: The dipole is mounted with the spacer lo poasition i1s feed
paint exactly below the centar marking of the flat phanicm section, with the arms orierted
paralicl te tha body axis.

« Feed Foint Impedance and Feturn Loss: These parametars are measured with the dipale
poaitioned under the fiquid filed phantom, The impedance stated s iranstormed from the
measurement at the SMA connector to the fead point. The Return Loss ensures low
reflected power. NO uncartainty required.

« Eiecirical Delay: One-way delay betwaen the SMA connector and the antenna feed point.
No uncertairty required.

SAR measured: SAR measured at the stated antenna input power
SAR normafzed- SAR as measurad, nomalizad to an input power of ' W at the antenna
connector,

« SAR for nominal TSL parameters: The m2asured TSL parameters are used to calculate the
nominal SAR rasull,

The reported uncertainty of measurement is stated as the standard uncerainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corrasponds L0 a coverage
probability of approxmatsly 95%.

Cenficas No: D245ON2-356_J12 g 2018
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Measurement Conditions
DASY systorn configumlion, 83 147 8¢ NX gven an paga 1.
DASY Version DASYS ve2en
Extrapolation Advaniec Extrapelation
Phantom Moduar Flat Phantom
Distance Dipole Center - TSL 10 mm with Scaoa
Zoom Scan Aesoclution dx Ay, dz =% rm
Frequency 2450 MHz & 1 MH2
Head TSL parameters
The lobowng parsmeters and caloulations aeie od.
Tomperaure Parmittivity Cooductinty
Nominal Head TS. parameters 220°'C 03 1.80 mhodm
Measured Head TSL porametars [220202°C FEReB% 185 who'm « 6%
Head TSL temperatues change during test <05'C — -
SAR result with Head TSL
SAR averaged ows | cm® {1 g) of Heed TSL Concricn
SAH measured 290 (W irpul power 136mW /g
B4R far normnal Head TSL paramotens nomMEized o 1W BAS MW g = 17.0 % (ke2)
SAR averaged over 10 em’ (10 &) of Hooo TSL concition
SAR maasLred 250 mW nput pomor B2 mW /gy
GA for nomined | aad TEL paramoions wermalaed 1o AW 210 mW ig v 18.5 % (=2}
Body TSL parameters
The Sallowing parmetars and caloulalians weee sppiied
Temperature Permittivity Conguctivity
Naminal Body TEL parameiers “20C 827 185 mha'm
Moasured Body TSI parsmesers (220:02)'C B14=6% 201mhom =6 %
Body T5L temperaturs chango during fost cs T - o
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condiion
SAR mewsuind 250 mW InDul powar 131mW (g
SAR for romnal ooy TSL patamsdars nomaized to 1W S14mW/g=17.0% (=2}
SAR averaged over 10 om’ (10 g) of Body TSL condtion
SAR measured 25U MW Imput powee GIOmW /g
SAR lor neminal Bacty TEL paramelers normalezed 10 1YW 241 MW/ g = 165 % (k=2)

Certibeate No! D2450K2-308 Jui2 Fagr 3ol n
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Appendix

Antenna Parameters with Head TSL
gk b e W feed pot SAT LA 4G
Ratum Loss <24 0dB

Antenna Parameters with Body TSL

Inpedance, transheemed 10 feed point 1Q+5952
Hotum Losa < 24548

General Antenna Parameters and Design

I Souncal Delay (01e ciractian) I 1180 ns I

Attar long lerm we wilh 100W radamd powsrn only & slight wanming of the dibole near the feedoo nl can be reasoed,

The dpolo i made o] SLEAEN SBingi) COXAI CANG ING SIIGT Cand emor of me fssmng (e |3 diecily ox rscel o Ew
36¢0nd gem of e dpoia Tha antonna 1S thesolore shorl-circuited lor DC-sgnak. On same of the dpcles, small end ceps
are edded 1o the dipcle 3Me in 0rder 10 IMpova matehing when Ioadod accordn (o ¥ posilion s eeglained in the
‘Macsurament Condlkors” parsaraph. Tho SAR duts are ot allected by this changa Tre avarall dpcle keogth is stil
eccorting to the Standard,

MO SCe3SIVD 10700 MAsstba appled to the dipolo arme, becawse they Migh! bend o e soldersd connecions near e
fexdpaint may be cemaged

Additional EUT Data

Manufactured by SPEAG
Manufadured on Aoni 23, 2010
Caridcate Mo: D2450V2-858 Jui2 Pagedots
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DASYS Validalion Report for Head TSL

Dee: 24.07.2012
Teit Luborutory: SPENG, Zorich, Switzerlend
DUT: Dipole 2450 MHz: Type: D2450V 2; Serial: D24S0V2 - SN: 858

Commumication Systan: CW: Froquency: 2450 MHz
Medium parameters used: 1 = 2450 MHz; o = | 85 mbo/m; £, = 38.9; p = 1000 ksuim’
Phantorn section: Flat Seetion

Measurennent Stndard: DASY S (IEEEAEC/ANST €63.19-2007)
DASY 52 Configurutien:
o  Probe: ES3DVS - SNI205; Convii4.45, 4 45, 4.45); Calibrutod: 301.12.201 15
o Sensor-Sorface Jom {Mechanical Suefnce Detection)
o  Elkctromics: DAES Sa60!; Calibeared: 27 062012
o Phantome Flat Phantom 5.0 (bone), Types QDUDEPSOAA: Scral. 1101

o DASYS2 528 [(338): SEMCAD X 14.6.5(64849)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7/Cube 0:
Measwirement grne; dx=Smm, dy=Smm, dz=Smm

Reference Value = 100.6 Vim: Power Drift =0.04 JB

Peak SAR (exrapolatsd) = 28 (69 mWig

SARII g1 =136 m\W/E: SAR(10 2) = 6.29 mW/g

Magimuem value of SAR (messured) = 175 mWiy

9.0

(LE |

-9

248

OdB = 17.5 mW/g = 24,86 JB mW/g

Contfioxa Mo: D24S0VZ&s8_Jul2 Fago5o0t B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Seport for Body TSL

Dute: 23.07.2012
Test Leboracory: SPENG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Sertal: D2450V2 - SN: 858

Commumcation System: CW; Frequency: 2450 MH2

Medivm parnmeters wsed = 2450 MEe; 0 = 201 mbolm; k= 51.4; p= 1000 L!;-;Ill}
Phontom scction: Flat Secton

Mepuremwnt Standact: DASYS (IEEE/IEC/ANST C63,19-2007)

PASYS2 Conhguration:
e  Probe; ES3DV3 - SN3208: ConvFid.16, 4.26, 4.26)% Calibrated: 30.12.2011;
o Sensoc-Surfocy Smm (Mechonical Sarfuce Datection)
o Electronies: DAES Soo ), Calibrated: 27.06.2112
o Phanton: Flat Phantom 50 (back)y. Type: QDUIPSOAA; Senal: 1002

o DASYS2 SRR SEMCAD X 14 6.5(640Y)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube ():
Mensurement prid: ds=Smm, dy=Smm, dz=Smm

Reference Vilue = 96259 Vim: Power Drift = 0,01 UB

Peak SAR (extrapoloted) = 27 034 mW/g

SAR(L g = 13,1 mW/g: SAR(10 g) = 6.1 mW/g

Musimum value of SAR Grreasuered) = 174 mWig

40

%28

248

OdB = |74 mW/g = 24.81 dB mW/2
£ 2

Contioone No: D2a50VaE-eE3_Juliz2 Page 7ol 8
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zerc Time: 3 se:: Measurirg fime: 3 sec

High Range |ILSB) Low Range (LSB)
Channel X 16869 \ 16860
Channel Y 15435t 1 16195
Channel Z 15834 16672

5. Input Offset Measurement

DASY measurement paramelters: Auto Zerc Time: 3 sec; Measurirg time: 3 sec

Input 10MQ
Average (pV) min. Offset (uV) | max. Of'set (pV) Std. [():‘\;:atlon
Channel X 0.95 0.58 235 0.60
Channel Y .8/ 292 0.70 0.66
Channal Z RN -2.83 1.72 0.73
6. Input Offset Current
Nommal Input circurry oftsét currént dn all Ehannala: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Weasuring (MOIM)
Channa X 200 200
Channe' Y 200 200
Channe Z 200 20[_-
8. Low Battery Alarm Voltage (Typical valucs for information)
Typical values Alarm Level (VDC)
Supply I+ Vee) +79
Supply |- Veg) 7.6
9. Power Consumption (Tysical values for information)
Tyoical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply I+ Vee) +007 +6 +14
Supply - Vee) -0 -8 -9
Certificate No: DAE4-1245_Jul12 Page 5of §
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Céelibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstras<e 43, 3004 2urich, Switzerland

S Schweizerischer Kalibrisdiens:
Servize sulsse d'étlonnage
Servizio svizzero di taratura

S swiss Calibmtion Service

Aceredited by tha Swiss Accrditation Sanice (SAS) Accreditrtion No.: SCS 108
The Swiss Accseditation Sarvice is one of the signatories to the EA
Multilateral Agreemert for the recognition of calibraton certificatas

Glossary:

TSL tissue simulating iquic

Convlm sensitivity in TSL ! NORM x,y,z
N/4 not applizable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, 'IEEE Recommended >ractice lor Determinirg the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wirsless
Cormrmunications Devices: Measuremeni Techniques”, December 2003

IEC 62209-1, "Prucedure to measure the Specific Absorption Rate (SAR) fur hard-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 20(5

Federal Communications Commission Cffice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Cuidelines for 4uman Exposure to Fadiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Complianze of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) 12 Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremen! Conditions: Further datails are avalable from the Valdation Report at the end
of the cetiticate. All figures staled in the ceriificate are valid at the frequency indicated.
Antenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axie.

Feed Point Impeaance and Reiurn Loss' These parameters are measured with the dioole
positioned urder the liquid filled phentom. The impedance stated is transformed ‘rom the
measuremer at the SMA connecto’ to the feed point. The Return Loss ensures ow
reflected power. No uncertainty required.

Electrica' Delay: One-way delay between the SMA connector and the antenna fead point.
No uncertainyy required.

SAF measurzd: SAR measured at the stated antenna input power.

SAF normalized: SAR as measured, normalized to an input power of 1 'W atthe antenna
connecter.

SAR for normnal TSL parameters: The measured TSL paramelers are used to czlculate the
nominal SAR restlt.

The reported uncertainty of measurement is stated as the standard unce-tairty of measuremeni
multiphed by the caverage factar k=2, whirh for a normal distribution cormespnds to a noverage
probability of approximetely 95%.

Cenificate No: DB35Y2-44112_Jul12 Page 2 of 8
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Measurement Conditions
DAEY system configsration, as far as not g

ivan on page 1.

ECIT-2013-0121-FCC-SAR

DASY Versicn CASYE V52.8.1

Extrapoiation Advanced Extrapolaton

Phantom Mnodular Flat Fhantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 3D MHZ + 1 MHZ

Head TSL parameters
The following parameters end celculations were applied.
Temparatum Parmittivity Canductivity

Nominal Head TSL parameters 220°C 415 0.90 mho/m

Mzasured Head TSL parameters (22.0 £0.2) C AC54+6% 089 mho/m 26 %

Head I5L temperature change during tast <U "G e e
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condtion

SAH measured 250 mW Inout pcwer 233mviig

SAR far naminal Head TSI paramatars

narmalized ta 1W

9.35 mW lg + 17.0 % (k=2)

SAH averaged over 10 cm” (10 g} of Head ISL

conaiion

SAR measured

250 mW inaut pcwer

1.52mW /g

SAR for nominal Head T5L paramelors

normalized to 1W

6.1C mW /g & 16,5 % (k=a)

Body TSL parameters
The following parameters end calculajons were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 °C 55.2 0.97 mho/m
M2asured Body TSL parameters (220+02)C 55326 % 099 mho/m + 6 %
Body TSL temperature chanye during test <05°C - -—
SAR result with Body TSL
SAR averaged ovar 1 em® (1 g) of Bady TSL Condition
SAR measured 250 mW inaut power 243mWig

SAR for nomnal Bady TSL parameters

normalized to 1W

9.50mW | g £ 17.0 % (k=2|

SAR averaged ovar 10 cm® (10 g) of Body TSL

condtion

SAR measured

250 mW insut power

1.60mW /g

SAR for nominal Bady TSL parametsrs

nomalized o 1w

6.29 MW [ g £ 16.5 % (K=2)

Cedificate No: DB35Y2-4d112_Jul12
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Appendix
Antenna Parameters with Head TSL
Irpedance, iansfermed o leed point 51.90-38jQ
Aeturn Luss -27.54B
Antenna Parameters with Body TSL
Irpadance. tiansfeemed to feed point 480Q-53iQ
Return Loss -24.84dB
General Antenna Farameters and Design
I Elretrical Delay (ore directinn! ‘ 1.397 ns

Aftar long term use with 100W -adiated power, cnly a slight warming of the dipole near the feedpoirt can be measured,

1 e dipelé 13 MAds 3t StaNdard 3amirigid coaxia cable. | he Santer CORIUSTS® &1 tha 18341 lING 15-AITESNY SONPEEIEE 18 S
second arm of the dpole. The antenna is herefore short-cirsuited for DC-sighals. On some of the dpoles, small end caps
are added to the dipole a'ms in order to improve matciing when baded accerding to the poaiion e explained in the
“Measuramen. Conditions” paragraph. The SAR data are not affected by this change. The overall dpole Izngthis still

according to the Standarc.

No excessive force mustbe applied to the dipole arms, because they might bend or the solde'ed cznnecfons rear the

foodpoint may be damagod.

Additional EUT Daia
Manufacturec by SPEAG
Manufasturec on May 26, 201(

Certificate No: DB35Y2-4d112_Ju112
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DASYS5 Validation Report for Head TSL
Date: 25.07.2C12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 44112
Cemmunication Systen: CW; Frequency: 835 MHz )
Medinm pammeters iked: { = 855 MHz: a =039 mho/my; £, =40 5; p = 1000 L‘g/m‘
Phantom section: Flat Section
Measurciient Stmdan . DASY Z (IEEE/IEC/ANSE CO3.19-2007)
DASY32 Cunfliguraticn:

¢  Probz; ES3DV3 - SN3203; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.201 1

* Sensor-Surface: 3mm (Mechenical Surface Detection)

e Elecwronics: DAE4 Sno01; Calibrated: 27.06.2012

e Phantom: Flat Phanlom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8 1{833): SEMUCAD X 14.5.5(64069)

Dipole Calibration for Head Tissu¢/Pin=250 mW, d=15mm 2/Zoom Scam (7x7x7/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Refererce Value = 56910 V/m; Powear Dnft = 0.01 dB

Peak SAR (extrapolatzd) =3.441 mV//g

SAR(1g)=2.33mWig; SAR(10 g) = L.5S2 m\V/g

Maximam vidue of SAR (meustred) = 2,70 mWw/g

<20

‘2.00

0 dB =270 mW/g = 8.63 dB mV//g

Cedificatz No: D835Y2-4d-12_Jul12 Page 5o 8
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Impedance Measurement Plot for Head TSL
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CR3 si4 LU FS 151,947 @ ~38262a $9.816 pF £35.098 089 MH2
_-""7_\‘__‘
.' a2 \",
. » A "~
v I S\
Del y \ 1=
cor f ; 4 /‘_\‘\ \
| 1 6/ <3
1 A
\ ‘ { G AR
[ \ ; S o
15° ; \.._T/
‘ e S ‘
Hid e e
CHI Saa_ LG 5 AB/REF =20 dB $=27.309d8 G320 999 MH)
»—-ﬁ‘}.ﬁx’_‘\\ 1 ==
Cor \ ‘/
N
\YW4
|
oo 1 v
'
!
i
SIAY] BUIL UYL YUY Mz STV 1 100U Bk MM
Cetificate No: 2835V2-4d112_Jul12 Page 6 0i 8

Page 191 of 224



EI_ - East China Institute of Telecommunications EC|T-2013-0121-FCC-SAR

DASYS5 Validaton Report for Body TSL

Date: 25.07.2012
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipok 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d112

Communicaion System: CW; Frequency: 835 MHz

Medinm parsmeters sed: f= 835 MHz: o= 099 mho/m; r, =53 3, p = 1000 kg/m’
Phantom section: Flat Section

Meceasurzment Standard. DASY S (IEEE/IEC/ANST C63.19-2007)

DASY32 Cunfigurativn.
e Probe: ES3DVY3 - SN3205; ConvF[6.02, 6.02, 6.02); Calibrawed: 30.12.2011;
*  Sensor-Surface: 3mm (Mechanical Surface Detecion)
e Elccmonics: DAE4 Sn601; Celibrated: 27.06.2012
e Phanom: Flat Phancom 4.9L.; Type: QDOOOP49AA; Serial: 1001

e DASYS252.8 1(838); SEMCAD X 14.5.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan [7x7x7)/Cube 0:
Measurzmert grid: dx=5mm, dy=5mm, dz=5mmn

Reference Value = 55200 V/m: Power Dnft =0.02 dB

Peak SAR (extrapolated) =3.560 mW/g

SAR(1 2) = 2.43 mWrg; SAR(10 g) = LomW/g

Maxitnn value of SAR (measured) = 2.82 Wiy

i.z0

-12.00

04dB =2.82mWig =9.00 dB mW/g

Cenificatz No: DB35Y2-4d112_Jul12 Page 7 0l 8
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Impedance Measurement Plot for Body TSL

25 Jul 2012 1e:9d:49

CHI sai 10U FS 1147975 0 -82793 0 36104 pF 925,080 883 MH2
B ' P
~ \‘_
& g Nia o
- h
Del V=
/ N \
Cor ’ S S ) . -~
| 3 i
. 33
\ Rt TN
\ / ;
\ Y
i*;o \ \,c\:_y 7
¥ \ /
feps
Hid s Y (.
CHZ S14 LOS 3B/REF ~-23 B 4:-24,730d8 8
'5“\‘ —— RS

N -
Y/
2o Y
L
Hlg¢ IUJ
ETART 35,000 200 MRz STOP 4 LAS.000 000 MMz
Cettificate No: D835Y2-4d112_Jul12 Page 8 o 8

Page 193 of 224



East China Institute of Telecommunications

Calibration Laboratory of

Schmid & Partnar
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Zeughausstragsse 43, 8004 Zurioh, Switreriand

Accredited by tha Swiss Accraditalion Secvee (SAS)
The Swiss Accreditation Sesvice Is one of the signatories te the EA
Muitilateral Agreemert for the recegniticn of calibrat on centificates

Client

TNMC-SH (Auden)

"

aW it
NS

™

&

i,

3
R

ECIT-2013-0121-FCC-SAR

= Schwelzerischer Kalitrierdienst
Service saisse £'étalonnage

C Sewvizio svizzer di taatura
Swiss Calibration Service

Accreditation No.: SCS 108

Gertitcate ho: D1900V2-5d134_Jul12

CALIBRATION CERTIFICATE

Object

LErOration procasuress)

Calibention dasto:

D19DOV2 - SN: 5d134

QA CAL-D5.vE

Calibration procedure for dipole validation kits atove 700 MHz

July 20, 2012

Catbrastian Eguipim s uswd METE Gitiud Tor celtnation)

Ttiz callwation certificate documerts the raceabiiity to national standards, atich walize the phsical Lnits of meas uremerts (SI).
Tho mossursmrnate aerd tha nncatsintics aith confidenca pratability are givan on he following pages end are part of the cectificals.

Al colbmtions have beon canducted in tha clooscd laboratory fcllity: onsironmaont lemposiiure (22 & 37C and hum dity « 7%

Farnary Standands 1D # St Dige (Cenincule No.) Sl nduled Calitetion

Power meter EPM-442A GBav480704 35-0¢1-31 (No. 217-21451) O 12

Powear s3nsor HP B4g1A USH2Y2 8 25-0CT11 (N0, 217-21451) Ou-12

Aeference 20 ¢B Atteuator SN: 5068 (20k) 27-Man-12 (No. 21701530 Ap~13

Type-N mismach combinaton NG A2 UGS 20-MEF1Z (ND. 21701533 Ap-id

Refarence Probe ES3IDV3 SN: 3205 30-Dec-11 {No. ES3-3205_Dect1) Dex>12

DAE4 SN 501 20-JUN12 (N2 DAESS01 Juni2 Jum-13

Secondary Stadards e Cneck Lare (n noute) S suied Glwch

Power sansor HP 84614 MY41082317 18-Oct-02 (In housa check Oct-11) In hause check: Oct-13

R= generator RS SMT-06 100005 U4-AUg93 Ir NOUSE CNecK UCt-11} In Muse checs: O+ 13

Natwork Analyrar HP 8753E USA7380585 S42X8  18-0ct01 (inhouse chack Oct-11) In hause check: Oct-12

Nare Function Sipature

Caibrated by: Dimoe ey Laboratary Technician @ %w
e ]

Aoproved by: Katje Pokovic Technical Manager

This calbration cestilizate shal not ba reproduced except in ful witheut writien apgroval of the laboeatcry.

e =

Issmad; July 20, 2012

Certificale No: D1900V2-5d134_Jul12
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Cezlibration Laboratory of WPy,

SN 7 Schwelzerischer Kallbrimdiens:

Schmid & Partner S Sorvime snice d'élannsge

Engineering AG bl Servido svizero d taratura
Zoughaukstrazee 13, $004 2urich, Switzeriand % ,ﬁ\y’ Swiss Calihmtion Servies

) ll‘l 0

Acsredited by the Swiss Accreditation Senice (SAS) Accreditetion Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Ags t for he gnition of calibration cetificatss
Glossary:
TSL tissue simulating liquid
Caonvk sensitivity in TSL " NORM x,y,z
N/& not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Stc 1528-2C03, “IEEE Recommended Practice for Determining the Peak Spatial-
Averayged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Commurications Devices: Measuremen: Techniques", December 2003

b) IEC 62209-1 *Proced.re to measure the Spacific Absorpton Rate (SAR) tor hand-held
devices used in close proxmity to the eer (frequency range of 300 MHz to 3 GHz)",
February 2005

v) Fudeial Conwnunicativne Commiesion Office of Engineering & Technolgy (TCC OLT),
“Eveluating Compliance with FCC Guidelines for Human Exposure to Fadiofrequency
Electromagneatic Fields; Additional Informativn for Evalualing Complian-e of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions',
Supplement = (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DAEY4/5 System Handbook

Methods Applied nd Interpretation of Parameters:

e Measuremenrt Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures staied in the certificate are vald at the freq.ency indicated.

« Antenna Parameters with TSL: The dipcle is mountec with the spacer %o position its feed
point exactly below the center marking cf the flat phantom section, with the arms oriented
pargliel o the bucy axis.

e Feed Point Impedance and Relurn Loss: These parametes ar2 meast red with the dipole
positioned under the liquid filled phantom. The impedance stated is tra~sformed from the
measuremert at the SMA connector to the feed point The Return Loss ensures low
reflected power. Mo uncertainty required.

= Electrical Detay: One-way delay between the SMA connector and the entenna feed point.
No uncertainly required.

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

« SAN for nominal TSL varameters: The measurec TSL parameters are used to caloulate the
nominal SAF: result.

The rzported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverege factor k=2, which for a normal distribution cortccponds to a coverage
probebility of epproximately 95%.

Certificare No: D1900V2-£4134_Jul12 Page 241 8
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Measurement Conditions

ECIT-2013-0121-FCC-SAR

DASY system configeration. as far as net given on page 1.
DASY Versicn DASYS5 V52.8.1
Extrapclation Advancec Extrepolation
Phantom Modular =lat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zcom Scan Resolution dx, dy,dz =5 mm
Fraquency 1900 MHz = 1 MH2
Head TSL parametars
The following parameters and calculatons were appliec,
Temperaturs Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head T5L parameters (¢2.0 £0.2) °C 399 +6% 1.38 mbo/m =6 %
Head TSL temperature change dusing test <05°C - -
SAR resull with Head TSL
SAR averaged over 1 cm’ (1 ¢) of Head TSL Condition
SAR measured 250 mW input power 971mW/g
SAR fornominal Haad TSL parametars normalized to 1W 39.2mW lg + 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 5 2mW/ig
GAN fornominal | Isad TSL parameters normalized to 1W 20.6 mW 'g L 15.6 % (kw2)

Body TSL parameters
The following parameters and czliculations were appliec.
Temperaturz Pe-mittivity Concuctivity
Nominzl Bocy TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters 20+02)T G286 + €% 182 mhal/m + & %
Body TSL temperature change during test <035°C eee e
SAR result with Body TSL
SAR averaged ovar 1 em’ (1 g) of Body TSL Condtion
SAR measured 250 mW input pcwer 121mVilg

SAR for nominal Body TSL parametars

normalized to 1W

40.3mW i g = 17.0 % (k=2)

SAR averaged ovar 10 cm® (10 g) of Body TSL

condiion

SAR measured

250 mW input pcwer

532mVv /g

SAR for nominal Body TSL parametars

normalized to 1W

21.2mW | g + 165 % (k=2

Cenificase No: D1800V2-50134_Jul12
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Appendix

Antenna Parameters with Head TSL

Irpedance, tansformed to feed point

5120 +4.80

Hetum Loss

-26.308

Antenna Parameters with Body TSL

Irpadance. hansfarmad to faed point

4720 +51)0

Retum Loss ) -245dB
General Antenna Parameters and Design
[ Etsctrical Dalay (om0 diraction] | 1.205 ns

Al long tenm use vith 100W adialzd puser, coly @ stight warming of the dpule e tie feedpoi | can be awasued.

The dipele is made of stadard semiigid waxia cable, The cenler curducio of [he leeding live isdivectly connecled to the
second arm of the dpole. The amenna is tierefore short-cirzuited for DC-signals. On some of the dpoles, small end caps
are auded 10 Uie dipule aros inoiden W inrprove sate ing whien Laded aceonding o e posilion e explained o e
"Measuramen. Conditions” paragraph. The SAR data are not affected by this change. The overall dipole lengthis still

aueurding 1o (he Slandaic,

No excessive force must be applied 'o the dipole arms, because they might bend or the soldeed cznnectons rear the

feedpoint may be damaged,

Additional EUT Data

Manufacturec by

Manufacturec on

SPEAG
April 14,2010

Centificate No: D1900V2-5d134_Jul12
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DASYS5 Validation Report for Head TSL
Date: 20.07.2012

Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D19)0VZ - SN: 5d134
Communicarion System: CW; Frequency: 1900 MHz )
Medium parameters used: f= 1600 MHz: 5 = 1.38 mho/m: £, = 30.9; p = 1000 kgm”
Phantom section: Flat Section
Measurcmert Standand: DASY S (IEEEAIEC/ANST C63.19-2007)
DASY 52 Configuratian:

e Probe: ES3DV3 - SN3205; ConvFE5.01, 5.01, 5.01): Calibrated: 30.12.2011;

e Sensor-Surface: 3mm (Mechanical Surface Deteciion)

« Electronics: DAE4 5n601; Celibrated: 27.06.2012

« Phantom: Flat Phanom 3.0 (front), 'ype: QDUUOFOUAA; Senal: 1001

o DADSYDHZOHZE 1(838); SEMCAD X 14.5.5(636Y)

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

Refereree Value = 97 161 V/m; Power Dnft = 2.03 4B

Peak SAR (extrapolated) = 17.321 mWig

SAR{1g)=%71 mWig; SAR(10 g) = 5.1Z mW/g

Maximam value of SAR (measured) = 12.1 mW/ig

1030

1440

-18.80

0dB=12.1 mW/g =21.66 dB mV/g

Certificate No: D1900V2-54134_Jul12 Page 5o 8
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Impedance Measurement Flot for Head TSL

182 Jul M2 1R:73:12
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DASYS5 Validation Repert for Boedy TSL

Date: 20.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D19)0V2 - SN: 5d134

Communication System: CW; Frequency: 1900 MHz

Medium parameters u:ed: f= 1600 MHz; 5 = 1.52 mho/m; g, = 52.5: p = 100) L-glm'*
Phantom section: Flat Section

Measurzmert Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASY 32 Configuratian:
e Probe: ES3DV3 - SN3205; ConvF4.62, 4.62, 4.62); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Deteciion)
e Electromcs: DAES Sno01; Celibrated: 27.06.2012
o Phantom: Flat Phanom 5.0 (kack); 'Typz: QDUOOPSUAA; Serial: 1002

o DASY5252.8 1(838); SEMCAD X 14.5.5(6469)

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

Reference Value =95 473 V/m; Power Drift = .00 4B

Peak SAR (extrapolated) = 17.520 mW/g

SAR(1 g) = 10.1 mWig; SAR(10 g) = 532 m\V/g

Maximam vilue of SAR (méasured) = 12.7 mWig

Al

15.00

OdB =127 mW/g = 2208 dB mV//g

Cetificale No: D1900V2-54134_Jul12 Paje 7 ¢l @
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Impedance Measurement Plot for Body TSL

12 Jul 2012 16:22:39
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Zotghaussirassa 43, 3004 2arich, Switzerland

Actredited by the Swiss Accmdiation Sendce (SAS)
Tha Swiss Accreditat on Se-vice Is one of the signatories to the EA
Mltilateral Agieement for 19e recognitien of calibration cetificates

Client  TMC-SH (Auden)

ECIT-2013-0121-FCC-SAR

Schwelzerischer Kalitrierdienst
Service muisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificats Ho: D2450V2-858 Jul12

[CALIBRATION CERTIFICATE

Ojact

Caibrattn procedunds s)

Caliheation dabs

D2450Ve - SN: B58

QA CAL-0G.vE

Calibration procedure fer dipole validation kits above 700 MHz

July 24, 2012

Calilwaton Equipmect usec (MATE critical for calibratien)

T+is cal bration certifizate dacuments the traceaniity ke national standards, which realize the physical units o’ meazurements (SI)
Tn mAssiramants and the uncertainties with cenfidence probability are givan on tha following sages and ar part of the oetificae.

Al calitvations have soon eaducted in the closed laberatory facility: améeenmant tampeeatirs 22 = 3°C and hum ity < 70%.

This caibration certifcate shall not be resreducad excapt in fall witheut weiten acproval of the aboraticy.

Frimary Standands 10 # Cal Date (Catdicate No.} Edroduloc Calibestion
Fower metar EPM-442A GBITABUS 05-Oc-11 (No. 21701451) Oce12
HOwar s@nsor i Bas1 A USi7T29272 09-Ou11 (e 217014519} Oct12
Fetererce 20 48 Attenuator SN: 5058 20k) 27-Max-12 (No. 217-01530) Agr13
Iype-N MISMECH CONDINE 0N SN: 5047.2 ( 06327 27-Mas-12 (Nu, 217-01535) Agr13
Fetarerca Probe ESIDVI SN: 3205 30-Dec-11 (Ho. ES3-3205_Dec1l) Des-12
LAL4 SN: 601 27-Jus-12 {hy, DAE4-001_Jun1Z) Jur 13
Lecondary Slandands (=X} Gl Duiles lins lswens) 5S¢ hoduled Choot
Fower sonsor HP B431A MY$1092317 1E-Oa-02 {in house check Oct-11) In'house ¢heck: Oct-13
RF genarator 445 SW1-06 TUUS 04-A1g-89 (11 huuss chies, Oul-17) In house check: Ot 13
Network Analyzer HP 87532 US37290585 84206  168-Od-01 (in houss check Oct-11) In house check: 0ct-12
Nanme “unctkn Sgnuture

Calibrved by: Israa El-Naoug .aboralory Technician

AL ecer ECn
Appravad by: Kati Pokevic Tachnizal Maager

=

issued: July 24, 2012

Cartificate Nc: D2450V2858_Jal12
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Czlibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrageo 43, 3004 2urich, Switzerland

Schweizeris:her Kallbrierdienst
Service suisse d'éalonnage
Servizio svizzero dl taratura
Swiss Calibwtion Service

Accredited by the Swiss Accmditation Sendice (SAS) Accreditafion No.: SCS 108
The Swiss Accreditation Se-vice is one of the signatories to the EA
Multilate-al Agseement for e recognition of calibraiion cetificates

Glossary:

TSL tissue simulating liquid

Convk sensitivity In TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, “IEEZ Recommended Practice for Determining the Peak Spatizl-

Avelaged Specific Absorplion Rate (SAR) in the Human Head from Wirclese
Communicatons Devices: Measurement Techniques', December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

v)

devices used in close proximity to the ear (fraquency range of 300 MHz to 3 GHz)",
Feb-uary 2005

Fudasral Conmunications Commisson Office of Engineering & Teahnaingy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radio‘requency
Electromragnetic Fields, Addilional Information for Evaluating Compliance of Mokile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) fo Bulletin 65

Additional Documzntation:
d) DASY4/6 Syztem Handbook

Methods Applled and Interpretation of Paramelers:

Measurement Conditions: Further cetails are aveilable from thz Validaion Repo+t at the end
of the certificate. All figures stated in the certificate are vaid at the frecuency indicated.
Antenna Parame'ers with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantorr section, with the arms oriented
parallel lo th2 budy axis.

Feed Peint Impedance and Return Loss: These parameters ale measured with the dipole
postioned under the lquic filled phantom. The impedance stated is transtormed from the
measurement at ‘he SMA connector to the feed 2oint. The Return Loss ensures low
reflected power. No unceriainty required.

Electrical Delay: One-way delay between the SMA ccnncotor and the antenna feed point
No Jncertainty required.

SAR measured: SAR measured at the stated anienna input power.

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

SAR for nominal TSL parametzrs: The meacured TSL parameters are usec to caleulate the
nominal SAR result.

“he reported uncertainty of measuremert is stated as the standard uncenaiity of measurement
multiplied by the coverage factor k=2, wtich for a normal distritution coresponds to a covarage
probability of approximately 95%.

Centificate No: D2450V2-358_Jul12 Page 2ol 8
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Measurement Conditions

DASY sysiem configuration, as far as not given or page 1.
DASY Version DASYS V528.1
Extrapclation Advanced Extrapolation
Phantom Maodular =lat Pranton
Distance Dipole Center- TSL 12 mm with Spacer
Zcom Scan Resolution dx, dy.dz =5 mm
Frequency 2450 NHzZ = 1 MH2

Head TSL parameters
The following parameters and calculatons were appliec.
Tamperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Mzasured Head TSL parameters (£2.0+0.2)C 389 +€% 1.85 mro/m =6 %
Head T5L temperature change during tast <05 °C e e
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Fead TSL Condtion
SAR measured 250 mW maut pewer 126mW /y
SAR for nominal Baad TSL paramears nomalized to W 53.6 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (1D g) of Head T5L condtion
SAR measured 250 mW input power 629mW /g

| 5&M fo nomnal | sad TEL parameicro normalized to 1W 25 0 mW /g + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittvity Conductivity
Nominal Body TSL parameters 220°C s2.7 1,92 mhowm
Meoasured Body TSI paramatars {220202)°C 514 6% 2.01 mho/m =86 %
Body TSL temperature change during ‘est <05°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Rady TSL Candition
SAHA measured 250 mW input pawer 131 mW/g

SAR fcr nomrinal Body TSL parameters

nomalized to 1W

51.4 mW/ g =17.0 % (k=2)

SAR mreaswed

SAR averagad over 10cm’ (10 g} of Body T5L

condition

250 W input power

B10mMN /g

SAR fcr nominal Eody TSL parameters

nomakizad 1o IW

24.1 mW/ g x16.5 % (k=2)

Certificate Not D2450V2-358_Jul12
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Appendix

Antenna Parameters with Head TSL

Impedance, transfcrmed to feed point 54.T0Q +46

Retum .0ss +24.0dD
Antenna Parameters with Body TSL

Impadance. transfcrmed to feed point 511 Q459511

Return _oss -24514B

General Antenna Parameters and Design

I Flactrical Dely (o1& diractinn)

[ 1.160ns -

Alter forg ten use with 100W radialed power, only a slight warming o the cipole near the fecdpo nt can be measured,

Thz dipule ks made of standard semngid coaxial cabla. 1he céntar SOPEUSIET F N3 faoading Ine 1o Jiroutly connoutud (v i
second arm of the dipole. The antenia is therelore short-ciicuited for DC-signals. On scme o the zipoles, smal end caps
are added 10 he dipole 2 s ir order to improve matching when loaded according to the pogition as cxplainedin the
“Measurement Conditions” paragraph. The SAF data are not affected by this charge. The ovarall Zipole ength is stil

avwurding to tee Standard.

Nc excessive force must be applied to the dipols arms, because they might bend or the soldered connedtions near the

feedpoint may be damagad.

Additional EUT Data
Manufectured by SPEAG
Manufsctured on April 23 201C

Certificate No D24E0V2-658_Jul12
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DASYS5 Validation Report for Head TSL
Date: 24.07.2012
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Cemmunicalion System: CW; Frequency: 2450 MHz '
Medium parameters vsed: | = 2450 MH7; o = | 8S mhao/m; £, = 3R 3 p = 1000 kam’

Phantom section: Flat Section
Measurcment Sumdard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASY 32 Conliguration:
« Probz: ES3DV3 - SN3203; ConvFi4.45, 4,45, 4.45); Calibnued: 30.12,2011;
e Sensyr-Surface: 3mm (Mechenical Surface Detection)
e Elecironics: DAE4 Sno01; Calibraged: 27.060.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDOOUPSOAA; Serial 1001

o DASYDZHZB.1(833); SEMUAD X 14.D.5(04069)

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

Reference Value = 100.6 V/m; Power Drift = 0.04 JdB

Peak SAR (extrapolatzd) = 28.069 mW/g

SAR(1g) =13.6 mW/g; SAR(10 2)=6.29 mW/g

Miximum value of SAR (measured) = 17.5 m\V/g

-13.20

24

(0dB = 17.5 mW/g =24.86 dB mW'g

Cerificale No: D245)V2-£58_Ju12 Paje5cf8
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Impedance Measurement Flot for Head TSL

20 Jul 2812 15:33:58
CHD s44 1U FS 3 54,6540 464450 3IBLT71pH 2 450,000 990 MH:
S "

.
Del

ca f

CHI M 138 5 dB/REF -2 o F-i4.9454B 2 452,000 £00 MHz

‘p"

SIACE 2 20008 Bo8 M2 STOF 26350,020 293 K2

Certificare No: D245IV2-658_Ju12 Page 6 ¢f 8
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DASYS5 Validation Report for Body TSL

Date: 23.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 858

Communication System: CW; Frequency: 2450 MHz

Medium pamametars imed: f= 2250 MHz: 0 = 7 01 mho/m: g, = 51.4; p= 1000 kg.’m'1
Plantom section: Flat Section

Measueinent Standal. DASYZ (IEEE/IEC/ANSI C63.19-2007)

DASY32Z Configuration:
« Probe: ES3DV3 - SN3205; Conv(4.26, 4.26, 4.26); Calibnued: 30.12.201 1,
¢ Sensor-Surfacz: 3mm (Mechanical Surface Deteaion)
e Elecronics: DAE4 Snot]1; Calibraed: 27.00.2012
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial 1002

e DASYSZ52.K1(83%). SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissu¢/Pin=25) mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, di=5mm

Reference Value = 96259 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.034 mW/g

SAR(Ig) =131 mW/Sg: SAR(10 g)= 6.1 mW/g

Maximum value bl SAR (measoredy= 174 mWw/ig

-4.80
-3.60
44.40

-19.20

<400

0dB =17.4mWg =24.81 dB mW/g

Certificate No: D2450V2-658_Jul12 Page 701 8
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Impedance Measurement Plot for Body TSL

20 Jul 2012 15:33:18

CHD s¢4 41U FS 3841054 59364 38545 pH 2 450,000 08 M-z
g o Sy
» » N
f )
ool A~
[ . §

= ‘l( 1" g‘r\_ -
‘ ;

TN e
zzf \ o~ 47 g s —J
! \
Hlo .\‘\ | /’/Y--
cH2 <}“ 5 dB/ $£ -0 g8 3-24,494 450800 M-z
Ca — e
d ] ///—-'f
5 WV
fvg | \\ // |
N
Hld 14
STAET 2 258,003 SUU NNz ETOP 2630.200 90D HH:
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Calibration Laboratoty of S D, et wesizartacher Walibrierdiems,
=ehmid & Partner : e Service suizse FRalcnage
Frginccring AG i Servigle svizzera di ot
Zeughamsstraews A3, G004 Zurleh, Switoerland ‘%;J‘J,-?'-\ g Swiss Galibratior, Jaica
Sl
Aaaebad bt s s lalior So ela 568 pecreditstion Mo SCS 1048
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MLIEIAEAME Agroement for d s egnitan ot callbratian certifiade.
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Calibration Laboratory of
Sghmic & Partner
Engjinzeting A

g  Deiwelzerscher Kadbricrdicnst
C Scrwice =uiser d'obdornags
SanvkE\n svbEmorna dl lamiura

Loughausstrasse 43, 3004 Zuricle, Swilcsrkl -:;f.ﬁ Syims Colibiraciv: SFurvice
Ak gl
Sl A D e T s Acempralinn Samlne [Sed] acrraditsilon He.o SGS 108

The Ewiss accroedlzation Sorvice s one of the sigualomey 15 (s FA
Multilete all Ayswamant dor tha vecegnittan of callbratan contificates

Glossary:

TEL Lzs0e slmc. Isring liqud

HORMx,y .« aensltivity in fee spaca

SonvF sensitvity in TSL ¢ MCRMxy =

ok dinode samprassion ooin?

CF creat factor (1;duly oyclal of thy RF sigrzl

B mexlilation cependent linearzesicn perarmuelins

P anzatlon . yrotation erou.nd probe axis

Poiarizstion & S olalion araune 90 2%k that = in the plare rormal to probe s (@ ncaswement ce e,

Le., % =& anmal o proos Bxis

Calikration s Parformead According to the Following Standards:
a1 |EEE 5:d 1528-2002, *IEEE Fucommaiidlig Practas far Determnining the Fask Spalul-faeragsl & penic
Absurstian Hale (S804 In e Huma - Head fram Wisalass Cemmu nications Dowic s Vewss . remsnt
Technivauws®, Qoo ber 200
by IEC E2202-1. "Procodun: -0 meaau-s the Soenific Absorpt on Raba (SAR) o hand-held Jdevines used in closs
prowdrniby e L can flresusney ravge nf 300 MEz to 2 0Rz)", Fabreary 2005

Methods Applied and Interpretation of Parameters:

+ NCRMey o Assussod [ B Sele palanzation 0= G 0F 2S00 MHz in TEM-uall = 1800 kHz 12 wimvaguide).
MO,y i un y inlAnadaie vallies, Le. the uncartaintias of b ORMaw,z dows nab abect ts Eo-ige
uncertzainly asile 15 isee bl G,

o NORMHx ez = NOAMz .o " oQuenisr_eshcise (see Fraguancy Responsa Char). This linesr s v is
implemarted n DASYA soibeare varsivnes lur e 402, | he pneatsinty of the fraguency rasponsz s ircludd
in ihe stated unceAzinty of Curre

s DR OCFE are wwmner cal laearizstion paraators assessced based of the data of powar Bvasa with G
siggal L neartainty reqieed). GO doea not depend an foguoicy naor ek,

n FEAR:PAR s the Poak w Avermge Hallo t-at 15 nat calibrated bui detaminad based on L sk oal
chierutristizs

v AvyE Av ez Oxgpz VRxpz A B O are nomaiical incaeweal <n parzmetars asasazad basea on e data of
pomer sweed far specific modulzton signal. T pac hetes do rat depand on fregquency nor madio. VS i3 Ihe
e e urn salibration senge sxoressed in RMS solkge aoross he dlade.

o ot net ounigany DR Daramefers: heseeaed nfia: phento- vsing E-ficle (o Temperzum Transfer
Slandard tor £ Ho0 MH) anc ire'de wavago de ueing analytical fizld disbib lang sased an poser
measiremners fior F > S0C MHz. The eama setaps £10 awed lon gssessmen, of the pa-ameters app ied for
hrsradary rnmpzngation (a3 pha, deptt! of which typical urcetlainly walies ane given. Thess serameters are
nsed in DASYS saftware to improve probe scou-acy olose o e Boundary. The seraitivity in 730 comaspanis
o WORNY. .z * SoreF wharaby tho cncenlainly coras pones E 2t ghve -~ far CoouvE, A frequancy dependenl
ConeF iz used in DASY varsicr. 4.4 a:xd higho e 2llaws ewending the valid 1y from £ 53 0Hz to 2700
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EXEUN 4 — SN R EJaguet 7, 2R

Probe EX3DV4

SN:3754

Manufactured:  March 16, 2010
Repaired: July 25, 2012
Calibrated: August 17, 2012

Calibrated for DASY/EASY Systems

{Hota: noeruonpatible with DASYZ systeml

Cartilzats Mo FX1O7R gl Fagea Faf 17
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DASY/EASY - Parameters of Probe; EX3DV4 - SN:3754

Basic Calibratlon Parameters _ _ - _
} } ) Senenr i . Sansor ¥ Seneor Unc [k=2) ]
Mo AT 4% | ) 0A6 TG %
DGF (i) _ a0 ] BEZ i 854

Medulatlon Calibration Parameters

I " Comitunlcation 3ustem Bame PAR A = = R une
- dB dE dB m =z
v cw non [ x| uou 0.0 T CHEE Rk

) ST e [ onn o W
| Z won | tee 1AE N

The reporled] unceartainty of measuremsnl 15 stated as the standard ncenainty of measu rement -
mutplicd By the coverage lackor k=2, which for a nermal distribution corresponds to 2 cavarage
protakdily of approximately 93%,

~The arteninhes o Seems ¥ Z 4z vl 308 1M = Akakd nreeramty il TIL faoe MEQSa 5 R0

= Rl = e, oo i anialer Lpenharky aal il

" InRczich 5 dederr it BRTa T ras, etk ort firn liten Soep0ed s e meeEngula il lize Ao s eipenseed foothe syate o e
Al welis.

il Mo, EX4-53T5_Aug12 Fano 4 of -1
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ExELya— i3 Augueet 16, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parameter Determined in Head Tissug Simulating Media

] Relabve Conductivity Depth Unet,
FiMH=1Y | Parmittreiy” | |Gy’ ConvFXA | ConvE ¥ | ConvF2 | Alpha  fmm] {k=2)

2000 40,2 1.40 7.55 Fee | TEA | 047, UeA | #120%
| 2300 4.5 1.57 718 |2 7z | cea | nma sd2mm
2450 0.2 1.B0 g4 | &4 B7 64l | ITE #130%
2800 1 1.98 855 655 BSE 047 +120%

© gLy val e = WG R YE srty zpales b DASY w4 gl Figha (954 Hage ). asu itis webizad 1008 §0dbe, The anoelingy is e (5%
ul e CaryF Liratar— @ caliaen v fagoeees gos B8 aneedely o e redicon sl A goacizy 1300

" AbTganns vs Dabie 3 DHe, 012 ol st sz parmrens foaeel o ca Lo rdasas s 100 iFliuid o ssngslicn a5 RERies b
fraamiran M sriner A fogiens oz akui 3 G2 thawa by oF-siie sanidees @2 e o) B weirkbed ok . Tl aeeeleinky & B BES 2F
b= Lansk nrce vinly o i dgnad el 1512 aaranron s,

Creliliczle Mo; B3-S0 _Gal? ‘age bof 1
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ERalws— 5% 3704 Foagsl 17, 2002

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parametar Datermined in Body Tissua Simulating Media

Relatve Conductivity [ - Deplh unet.
FiMH=)® | Permibttheity” __ {Sim)" ConvF X | ComvEY ~ ComFz | Alpha | |wam) lniz):l
2000 B35 1.52 COTHR a8 7.08 e 07 | +120%
e L R I -3 7.5 Tz THS _ NA3 07z | r1ED%
2450 5.1 1.05 T 7E5 | T¥5 .80 0 | - 20%
| 600 S 2.18 _hEE | GEE | T T - R « A+ I S |

" Spzrneruy welidoe of = 170 M7 ooy anples ‘ar JAZY o1 4 arc wganr iees Pape 20 ke £ ravdman b d SOMHe T e oneerany s IFe- 35
F ik e U Faeta ey Al ERhesion ecesey a0 1 1 nentark fan v incisalsd Mequerey bassl.

Bbrurnzo: ekie S Ghe, e WENARY ©F SR pawumislo s 1 o 0 @ ar ha a2 10% 7 Dol ks ranpenea o focndy i3 agsl el =2
IABALTED SH Wi 1. A Feousiise fDom 3 CHF -nn salidey of lizeoe po s 5iena B ane o 5 esiisier 0 £ 35 IPnarceedieeis e 353 o
Ha Carub Lasedcinty o eelicRed w1555 frrrse s,

Sediliviale Fus EXE-S0WE_Aug ? Pane: & of 17
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ER 3 Bk Aups, 17, 2012

Frequency Response of E-Field
{TEM-CelIfI110 EXX, Wavequide: R22}
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Eaale— SM T4 Maggual AT, 2002

Receiving Pattern {¢), 3 = 0°

=600 MHz, TEM =1800 NHz.R22
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Unesiaaty of Axial leotropy Assessmant: 0.5% (k=2)
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Frinwd  SHOTRA ALguat 17 M

Dynamic Range f(SARqqq)
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Es3LW— SHE Akl *F 202

Conversion Factor Assessment
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muzusk 47 02

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Ofhar Probe Parameters
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Calibration Laboratory of
Schmid & Partrer

Engineenng AG
Zeughausstrasse 43, 3004 Zurich, Switzerland

Acsredited by the Swiss Accraditaticn Senice (GAG)
The Swiss Accreditation Service iz one of the signataries (o the EA
Muitilateral Ag forthe gnition of calibration certificates

This calioration certificate cacumerts the traceatility to national stantards, which reakze the physical units of measuremerts {SI).
The measurements and the mnoertaingies with confidense protablity are given cn he follyaing pages and are part of the cartificat.

Al calibmtions have been cenducted in the closed labo-atory faciity: environment temperture (22 £ 3.°C and humidity < 0%,

Calibrabon Equipmen: used 'ME | E cnlicel for celibration)

Pimary Standerds D Cal Date (Cestificate No.) Schaduled Calibration
Keithiay Multimeter Type 2001 SN: JB10278 28-Seg-11 (Mo:11450) Sex12

Secondiry Standards D # Check Date (n hause) Sechaduled Chack
Calibeator Box V2.1 SE UWS 053 AA 1001 05-Jan12 (inhatse check) in hruse check: Jan-13

Callbrated by:

Approved by:

Issued. Juy 20, 2012

This caliaration certifizate shall not be reproduced exceot in full withaut writen apgroval ¢f the lkboratery.
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Accredited by the Swiss Acceditation Semvica (SAS)
The Swiss Acareditafon Service s one of the signatories %o the EA
Multilateral Agreement for the recognitian of calibraion certificates

Glossary

ECIT-2013-0121-FCC-SAR

Schwelzerischer Kalibrierdienst
Service sulsse d‘ﬂlloﬂl‘llg&
Servizio svizzero & taratlura
Swis s Callbration Servica

S
Cc
s

Accreditation No.: SCS 108

DAE

data acquisition electronics

Connectorangle  information Lsed in DASY systam to align probe sensor XX to the robot

coordinete syster.

Meatheds Applied and Interpretation of Parameters
e DC Voltage Measuremeni: Callbration Factor assessed for use In DASY system by
comparison with a calibratzd instrument traceablz to national standards. The figure given
corrzspands to the full scale range of the voltmeter in the respactive range.

e Connector angfe: The ange of the connactor is assessed measuring th2 angle
mechanically by a tool inserted. Uncertainty is nat required.

* Thefollowing parameers as documented in the Appendix contain technical information as a
restit frem the performance test and require no uncertainty.

DC Yoltage Measurement Linearity: Verffication of the Linearity at #10% and -10% of
the nominal calibration voltage. Influence of offse: voltage is includzd in this
measurement.

Comvnor. mode senaitivity: Influsnce of & positive or negative comron mode voltage on
the cifferential measurement.

Channel seperation: Irfluence of a voltage on the neighbor chznnels not subject to an
npul voliage.

AD Convarter Values with mputs shorted: Values on the internal AD converter
corresponding to zero inpu: voltage

Input Offset Measurement: Output voltage ard statistical results over a large nurrber of
zero voltage measurements.

Inpui Offset Current: Typical value for information; Maximum channel input offset
current, rot considering the input resistance.

Input ressstance: Typical velue for information: DAE input resislance at the connector,
durira inzernal auto-zeroing anc during measurement.

Low Battery Alarm Voltage' Tygical value for information. Below this vollage, a battery
alarm sicnal is generated.

Power censumption. Typical value for information. Supply currents in various vpaaling

modes.

Cerlificale No: DAE4-124«_Jul12 Page 2 of 5
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DC Vcltage Mcasurement
A/D - Converter Resalutior nominal

High Rangs:
Low Range:

1LeB =
1LSB =

G.1uVv,
6inV,

full range =
fullange= -1......

ECIT-2013-0121-FCC-SAR

-100...+300 mV

DASY measurement parameters: Aute Zere Time: 3 sec; Meaauring time: 3 aec

Calibration Factors

X

} 2

Z

High Range 403 £41 + N 1% (k=2) | 4DAB03 +01% (k=2) | 404.505 + D 1% (k=2)
Low Range 3.95692 + 0.7% (k=2) | 397050 + 0.7% (x=2) | 4.01239 + 0 "% (k=2)
Connector Angle

l Connector Angle lo be used in DASY system

|  4s50-10
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Appenrdix
1. DC Voltage Linearity

High Range Reading (uv) Difference (uV) Error (%)
Channel X +Input 199997.08 0.00 0.00
Channel X +Input 2000235 259 0.01
Channel X - Input -19997 06 4.35 -0.02
Channel Y +Input 160006.68 0.29 -0.00
Channel Y +Input 19999.86 0.07 0.00
Channel Y - Input -19998 39 3.03 -0.02
Channel £ +Input 199996.58 -0.35 -0.00
Channel Z +Input 19998.20 -1.56 -0.0°
Channel Z - Input -2000203 -0.50 0.0C
Low Range Reading (nV) Difference (uV) Erro~ (%)
Channel X +Input 2000.29 0.25 0.01
Channel X +Input 2011 0.46 0.22
Channsl X = lput 199.00 «0 47 n s
Channel Y +Input 2000.M 0.66 0.0¢
Channel Y +Input 198.89 -1.70 £.85
Channel Y = Input -200.00 <1.06 0.6C
Channel Z +Input 2000.11 0.07 0.0C
Channel Z +input 199.67 -0.86 -0.43
Channel Z - Input -199.89 .57 0.2¢

2. Common mode sensitivity
DASY measurement paraneters: Auto Zerc Time: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (1LV)
Channe! X 200 441 -540
- 200 755 587
Channe' Y 200 478 608
- 200 280 266
Channe Z 200 -832 -7.96
- 200 693 670

3. Channel separation
DASY measuremen! parameters: Auto Zerc Time: 3 sec: Measuring tim2: 3 sec

Input Voltage (V) | C 1%(uv)| Ch 1Y (W) | Channel Z (uV)
Channe' X 20C - 0.17 -3.05
Channe' Y 200 6.29 - 2L0
Channel Z 20C 9.82 354 -
Certificale No: DAE4-1244_Jul12 Pege 4 of 5
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