ANNEX A PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of A Ehrlin Brierd
Schmid & Partner ":@Gﬁ (E: :miu s::::.d"::lunn-g:““
Engineering AG : = Servirio svizzero o taratura
Zoughausstrasss 43, 8004 Zusich, Switzorland ’t@f S Swiss Calibeation Service
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Acoredited by the Swiss Accredilation Sorvice (SAS) Accreditation Ne.; SCS 0108
The Swiss Accraditation Service is ene of the signataries 1o the EA
Multilataral Agresment for the recagnition of callbration certificates
Ciient  Auden Cartificate No: EX3-3873_Augi15
|EALIE RATION CERTIFICATE
Cibject EX30DV4 - SN:3873
Calibration proceduie(s) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date August 26, 2015

Thig calibration contifiate dacuments the traceability 1o national stendards, which realize the physical unils of measurements (S1)
The measurements and the uncanainties with confidunce probability @re ghven on the follwang pages and are pant of the cadiicale

All calitrations have been conducted m the closed lshoralory (acility. emvironment lemperature (22 = 35°C and humidity < 70%

Calbrabion Equipmesnd usad (MATE critical for calibration)

Primary Stendards [ Cad Dale (Cartificata No ) Scheduled Calibration
Powsr meter E44158 GBA1Z3674 O1-Apr-15 {No. 217-02126) Mar-16
| Prower sunsor E44124 MY 41408087 M-Ape-15 (No_217-02128) Mar-18
Fadarance 3 08 Attenualo SN, S5054 (3c) 01-Apr-16 (No. 217-02129) Mar-16
Referance 20 dB Atenustor | SN: SS277 (20x) 01-Apr-15 {No. 217-02132) Mar-16
Reference 30 d8 Atenumer | SN: 55120 (300] 01-Apr-15 (No. 217-02133) Mar-16
Hateranes Proba ESI0V2 SN. 3013 30-Dec-14 (No. ES3 3013 Decid) Oec-15
DAES SN: 650 14-Jan-15 (Mo DAE4-660_Jan15) Jan-18
| Sovonday Siandards 1D Chwck Dile (in house} Sehoduied Choch
RF generator HP 65460 USI642001100 4-Aug-B9 (in house check Apr-13) In house check: Apr-16
|_Natwark Analyzer HP 8753 US37300585 18-0ct-01 [in howse chegk Ot-14) I howsw chack: Oct-15

Namp Function
Caltwated by. Claugio Laibier Labaratory Technician m
Appraved by! Katja Pokovic Tachnical Managor ﬁ:,’gfs? g;;..r

Issaamet: Auigasst 27, 2015

Thiz calibration cerificate shall not be reproduced wacepl n full withou wiitien appreval of ths Iaboratony
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Calibration Laboratory of Ay,

A ; Schweizerischer Kalibrisrdienst

Schmid & Eartner “‘—:_"“:_f’f"i. g Service suisse d'étalonnage
Enginaanng AG 7 3 Senvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland &ﬁﬁ S guiss Calibration Ssrvice

Accredited by the Swiss Accroditalion Sarvice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ene of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y.z sensitivity in free space

ConvF sensilivity in TEL / NORMx,y.2

DCP digde compression point

CF crest faclor (1/duty_cycle) of the RF signal

AB C.D maduilalion dependent linearization paramelers

Palarization ip rotation around probe axis

Puolarization 4 # ratation around an axis thal is in the plane normal to probe axis {(at measurement center),

le. & =0isnormal to probe axis
Connector Angle information used in DASY system to align probe sensor X (o the robol coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices. Measurement
Technigues”, June 2013

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

IEC 62208-2, “Procedure to determing the Specific Absorption Rate (SAR) lor wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to & GHz)", March 2010

KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMy,y.2: Assessed for E-field polarization % = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMzx.y.z are only intermediate values, i, the uncerainties of NORMx,y.z does not alfect the E-fisld
uncertainty inside TSL (see below ConvF)

NORM(fx.y.z = NORMzx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncenainty of CanvF

DCFx.y.z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is nol calibrated but determined based on the signal
charactenstics

Axy.z; Bey.z; Cxy.z Dxy.z. VRx.y.z. A B, C. D are numerical linearization parameters assessed based on
the data of power swaep for specific modulation signal. The parameters do not depend on frequency nar
media. VR is the maximum calibration range expressad in RMS voltage across the diode,

Canvi and Boundary Effect Parameters: Assessed in llat phantom using E-field {or Temperature Transfar
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremeants for { > 800 MHz. The same setups are used for assessmeant of the parameters applied lor
boundary compensation (alpha, depth) of which typical uncerainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary, The sensilivity in TSL corresponds
o NORMx.y,z ~ ConvF whereby the uncerlainty corresponds to thal given for ConvF. A frequency dependent
ConvF 18 uged in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

Sphercal isotropy (A0 deviation from isotrapy): in a field af low gradients realized using a flat phantom
exposed by 8 patch antenna.

Jensor Offsel: The sensor offsel corresponds to the offset of vitual measurement center from the probe tip
(on probe axis). No lolerance requirad.

Connector Angle: The angle is assessad using the information gained by determining the NORMx (no
uncertainty required).
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EX30V4 - BN:3873 August 26, 2015

Probe EX3DV4

SN:3873

Manufactured: March 13, 2012
Calibrated: August 26, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 system!)
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EX3IDV4- SN3BTI August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3873

Basic Calibration Parameters

Sensor X SensorY Sensor Z | Unc (k=3)
MNom [uWiivim))" 0.37 0.46 0.48 £ 101 %
DCP (mV)" | 100.8 9R.5 1001

Modulation Calibration Parameters

uip Communication System Name | A E | ¢© D VR Unc"
dB dBvpV dB my (k=2] |
0 oW % | oo 0.0 0 000 | 1582 | t22% |
Y 0.0 0.0 1.0 148.1 |
z 0.0 0.0 1.0 152.5 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

» The uncertaintios of Norm XY Z do not affect the E*field uncertainty inside TSL (st Pages § and 6],
" Mumerical lincarization parameater uncerainty nok required

" Uncertainty is determined using the mas. deviation frem linaar regpanse apphying rectangular disinbution and is expressed for the square of the
frmlcd waiue

Certificate ho: EX3-38T3_Aug15
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EX3DV4- SN:3873 Augusl 28, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3873

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © n?r;::?:ﬁg‘ c_m;s::lﬂ'w _ConvFX | ConvFY | ConvFZ | Alpha® | D[:nF:;u | [:-";1 __l
750 419 0.89 1001 | 1001 | 1001 | 036 | 093 | s120%
835 a5 | om0 953 | 953 953 | 030 | 107 | +120%
500 415 097 941 | 941 941 | 035 | 093 | £120%
1750 40.1 137 8.21 8.21 821 | 036 | 080 | £120%
1900 40.0 1.40 798 | 798 | 708 | 031 | o080 | +120%
2300 395 167 763 | 763 | 763 | 037 | 080 | £120%

| 2450 39.2 1.80 724 | 724 | 724 | 0m | o088 | +120% |
2600 39.0 1.96 705 | 705 | 705 | o3s | oso | s120%
5250 35.9 471 | 495 | 495 | ass | 035 | 180 | s131%

| 5600 355 5.07 466 | 466 | 466 | 040 | 180 | s+131%
5800 35.3 527 464 | 464 | 484 | 040 | 180 | s131%

© Frequency validity atove 300 MHZ of + 100 MHz only apphes lor DASY v4.4 and higher (see Page 2), else il is resticted to + 50 MHz, The
uncerainty is the R335 of the ConvF uncertginty a1 calbeatisn fréquéncy and the uncedainty for the indicated frequency band. Frequency valigty
below 300 MHZ s + 10, 25, 40, 50 and 70 MHz for ComF assessments a2 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequancy
validity can be extended 5o + 110 MHz

" Al frequencies balow 3 GHz. the validity of issue parameters {c and o) can be relaxed to + 10% il hquid compensation formula is appkad 1o
measured SAR valuos. Al fraquencies above 3 GHz, the vabdily of lssue parameters (e and o) i restricled to = 5%, The uncartainty is the RSS ol
the Convl uncertainty for indecaled larget tssue paramaters,

© AlphaDepth ane determined during calioration. SPEAG warrants thal the remaining deviation dus 1o the beundary effect after compensation is
#lwdys loss than = 1% for fequencies below 3 GHz and below + 2% for requencies beiween 3-8 GHz at any Gistance laeger than hall the geobe bip
ciamiter from the boundary,
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EX3DVE— SMI3BT3 August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3873

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © Pnl::lfwﬂ::y’ Cn?gx:;iykir | ConvFX | ConvFY | ConvFZ | Alpha® T:;lﬁ_ ;Ll:;; N
750 555 0.96 8.77 977 9.77 0.46 0.80 | £120%
835 552 0.07 9.72 9.72 9.72 0.50 0.81 £12.0%
200 55.0 1.05 9.41 9.41 9.41 D42 | 086 | +120%

| 1750 53.4 1.49 7.88 7.86 7.86 0.37 0.82 | £12.0%
1900 53.3 1.52 7.62 7.62 7.62 0.41 080 | $+120%
2300 5290 1.81 7.50 | 7.50 750 | 038 080 | £12.0%
2450 52.7 1.95 7.30 7.30 7.30 0.31 0.80 | £120%
2600 §2.5 2.16 7.03 7.03 7.03 0.21 080 | £12.0% |
5250 48.9 536 | 440 4.40 4.40 040 | 1.90 | +131%
5600 485 577 3.80 390 | 390 0.45 | 1.90 | £13.1%
5800 482 | 800 402 | 402 4.02 0.50 190 | +13.1% |

“ Freguency vaiidity abowe 300 MHz of £ 100 MHz only applies for DASY wi.4 and higher (see Page 2, #ése it is restricted to £ 50 MHz. The
uncenainty is the RS35 of the ConvF uncertainty ol calibrstion frequency and the uncenainty for the indicated Fequency band. Fregquency validity
Desow 300 Mz i + 10, 25, 40, 50 and 70 MHz for ConvF assesements 2 20, B2, 128, 150 and 220 MHz respecivaly. Abeve 5 GHz frequency
validity 2an bé extended to = 110 MHz

" At frequencies below 3 GHz, the validily of tssue parameters (k and «) can be relased to = 10% if higquid enmpansation fomuyla is applied to
measured SAR values, A frequencies above 3 GHz. the validity of tissue parameters (v and o) s resiricled 1o = 5%, The uncerainty is the RSS of
the ComvF uncertanty for indicated tanget BSSue paramalars.

* AlphaiDeplh are determined during calibration. SPEAG warrants that (e remaining deviation gue 1o the boundary effect after compensation is
ahways |ess than & 1% far frequences below 3 GHz and balow £ 2% for frequencies between 3.5 GHz at any distance |arger than half the probe Gip
diametar from the boundary,
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EX30V4- SN.38T3 August 26, 2015

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

12

Lis BFILILILEL B

5"
i}
§ 1.0 : kit j=re SRS —— s
§ E i *
= 09- i
9
3 08 i . H ;
g F :
1 et RSt RR SN SUSSSURNUNNS OSURSUUROS. SEURUOE OO S
oe ] - o
Dﬁl: ] 1 | 1 T R | ] | T T - 11 -
0 500 1000 1500 2000 2500 3000
1 [MHz]
ey o
Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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EX3DVWd= SN:3873 Aungust 28, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXI0V4- SN:3873 August 26, 2015

Dynamic Range f(SARpeaq)
(TEM cell , fo.;= 1900 MHz)

Input Signal [uv]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN38T3

August 26, 2015
Conversion Factor Assessment
f= 500 MHz WGLS RS (H_comf) = 1750 MHz WGLS R22 (H_conv)
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Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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EX30VA- SN 3RTS August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3873

Other Probe Parameters
Sensor Arrangement Triangular
Cannector Angle (%) [ 19.6
Mechanical Surface Detection Maode I enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm |
Probe Tip to Sensor X Calibration Point Trm |
Prabe Tip to Sensor ¥ Calibration Point [ 1 mim
Probe Tip to Sensor Z Calibration Point 1 mm
Recommendad Measurement Distance from Surface 1.4 mm

Certificate Mo: EX3-3873_aug15 Page 11 of 11
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ANNEX D DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

S Schwoizerischer Kalibrierdienst
Service suisse d'etalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accrediad by tha Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

cliem  Auden Certificate No: D750V3-1078_Junid

CALIBRATION CERTIFICATE

Object D750V3 - S5N: 1078

Calizeation procacua(s) QA CAL-05.v8
Calibration procedure for dipole validation kils above 700 MHz

Calibeation date: June 23, 2014

Tras calibration cedificate documents the traceability to naticnal standands, which roalze the physical units of measurements {51}
Tne measuremans and the unoceriaintias with condidence probability are given on ina following pogas ond ame pan of e cendicats

All cabibrations hava baen conducted in the cosed Waboralery facility: emironmant temperahes (22 = 3)"C and bhumidily < 70%

Calibration Equipmant used (MATE critical for calibrationg

Primary Standards |ipe Cal Date (Cenificats No.j Scheduled Calibraton
Power mader EPM-4424 | GRIT4ROTHE 08-0c1-13 (Na 297-01827) Dect-14
Powaor sensor HP 84814 USarz2e2Taa 06-0c1-13 (Mo. 21T-01827) Dct-14
Powar gansor HP B481A MY41082317 08-0c1-13 (Mo, 21T-01828) DOcl-14
Reference 20 dB Attenuator | BM: 5058 (20K) D3-Ape-14 (Mo, 217-01918) Ape15
Type-N mismaich combenation SN: S047.2 J 0B3R7 03-Apr-14 (Mo, 217-01821) Apr15
Reference Probe ES30OVA SN: 3205 30-Dec-13 (Mo, ES3-3205_Dectd) Dec-14
DAES SN: 801 30-Apr-14 (Mo, DAES-601_Aprid) Apr-15
Secondary Standards | o # Check Date (n house) Scheduled Check
AF gonerator RES SMT-05 | 100005 O Aug-39 (in house check Oct-13) In howse check: Oct-16
Notwork Analyzor HF BTEAE | Us37300865 Ba206 18-0ot-0t (in house check Oet-13) b house check: Oot-14
Name Function Sematuse
Calibrated by Michapd Wobaor Labamtory Technician ﬁ} .
f We sy

Approved by Katjn Pakevic Technizal Managor Wz

Issued: June 23, 2014

Thes caliorateon cemificale shall nol be réproduced excep? o full withou writhen approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

s Schwelrerischer Kalibrierdienst

c Service suisse détalonnage
Servizio svizzero di laratura

S Swiss Calibration Service

Accredied by the Swiss Accreditation Savice (5AS) Accreditation No.: SCS 108
The Swiss Accredilation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

« SARA measured: SAR measured at the stated antenna input power.

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

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

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

Cartificate No: D750V3-1078_Jun14 Page 2 of B
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantem Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Reseclution dx, dy, dz =5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations wera applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.020.2)*C 4176 % 0.92 mho/m + 8 %

Head TSL temperature change during test <05°C e
SAR result with Head TSL

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

SAR measured 250 mW input power 2,14 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

8.34 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ {10 g) of Head TSL condition

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 5.44 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 55.5 0.96 mho/m

Measured Body TSL parameters (220+02)°C 554 £ 6% 0.99 mho/m + 6 %

Body TSL temperature change during test <05°C e -
SAR result with Body TSL

SAR averaged over 1 cm® {1 g) of Body TSL Condition

SAR measured 250 m\ inpul power 2.21 Wikg

SAR for nominal Body TSL paramelers

normalized to 1W

8.63 W/kg £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measured

250 mW inpul power

1.44 Wikg

SAR for nominal Bedy TSL parameters

normalized to 1W

5.65 Wikg = 16.5 % (k=2)
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-]
Appendix (Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.7 0 + 0.5 jC2
Return Loss - 26.9 0B

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4960 -14§0
Refumn Loss - 36,6 dB

General Antenna Parameters and Design

!Em:trical Delay (one direction) 1 1.034 ns

After long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve malching when loaded according to the pesition as explained in the
*Measurement Condilions” paragraph. The SAR data are not affected by this change. The gverall dipole length is still
according to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpaoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on Movemnber 15, 2012
Certificate No: D750V3-1078_Jun14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 16.06.2014
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipale 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1078

Communication System: UlD 0 - CW; Frequency: 750 MHz

Medium parameters used: =750 MHz: o =092 $/m; &, =41.7; p = 1000 kg/m’
Phantom section: Flat Secton

Measurement Standard: DASY S (IEEEAEC/ANSI Co3.19-2011)

DASY32 Confliguration;
» Probe: ES3IDV3 - SN3205; ConvFi(6.37, 6.37, 6.37); Calibrated: 30.12.2013:
¢  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Senal: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 53.86 V/im: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.21 Wikg

SAR(] g} = 2.14 W/kg; SAR(10 g) = 139 W/kg

Maximum value of SAR (measured) = 2.51 Wikg

~2.20
-4.40
-6.60

0dB =251 Wike =4.00 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 23.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1078

Communication System; UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: f= 750 MHz; o =099 §/m; &, = 55.4: p= 1000 kegfm’
Phantom section: Flat Section

Measurement Standand: DASYS (IEEE/JIEC/ANS] C63.19-2011)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi6.13, 6,13, 6.13); Calibrated: 30.12.2013;
«  Sensor-Surfuce: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.04.2014
¢ Phantom: Flat Phantom 4.9L; Type: QDOOOP4YAA; Senal: 1001
« DASYS2528.8(1222) SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 52.60 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.28 W/ikg

SAR(I g) = 2.21 W/kg: SAR(10 ) = 1.44 Wikg

Maximum value of SAR (measured) = 2.57 Wikg

120

468

-IBR

0dB =257 Wike =4.10 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasae 43, BO0A Zurich, Switzerland

Accredited by the Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

Client

EMTEK (Auden)

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swisa Calibration Service

Accreditation No.: SCS 108

Caertificate No: D900V2-1d162_Jan14

|CALIBRATION CERTIFICATE

Object

Cabbration procedune(s)

Cabbration data:

D900V2 - SN: 1d162

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

January 14, 2014

Cabloration Equipment used (MATE critical for calbration)

This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S1).
The measurements and the uncertaintias with confidence probabdity are given on the lollowing pages and are part of the contificate,

All calibrations have been conducted in the closed laboratory facility: environment lemperature (22 = 3°C and humidity < 70%

—

This cabbration corificate shall not be reproduced excepl in full withoul written approval of the laboratory,

Primary Standards ] o # Cal Date {Certificate MNo.) Scheduled Calibration

Power meler EFM-4424, | GBaT4a0T04 09-0t-13 (Mo, 217-01827) Oel-14

Power sensor HP B481A U83rza2783 O9-0hct-13 (Mo, 217-01827) Oct-14

Fower sensor HP BAB1A | MY&1092317 09-0ct-13 (Mo, 217-01828) Oel-14

FReferance 20 08 Attenuator SMN: 5058 [20k) Od-Apr-13 (Mo, 217-01738) Apr-14

Type-N mismaich combination SM: 50473 / 06327 O4-Apr-13 (No, 217-01735) Apr-14

Reference Probe ES3DV3 SN 3205 A0-Dec-13 (Mo, ES3-3205_Dec13) Dec-14

DAE4 SM: 601 26-Apr-13 (Mo, DAES-601_Apr13) Apr-14

Secondary Standards [ Chipck Dater {in house) Schaduled Check

RF generalor BAS SMT-06 100005 O4-Aug-99 (in house check Oc-13) In housa check: Oct-16

Metwork Analyzer HP B753E US37300585 54206 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Marma Function Swgnature |

Caltrated by: Claudio Leubler Laboratory Technician %

Appacneed by Katja Pokovic Technical Manager

Issued: January 15, 2014

Cenificate No: DS00OV2-1d162_Jan14
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Calibration Laboratory of Iy,

] e,“t iy oy S Schweizerischer Kalibrigrdienst
Schmid & Partner e @ Service suisse détalonnage
Enginee ring AG e Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland " ra';:—"\‘;@? S  swiss calibration Service
Tedagl el
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

* [Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Cerhcate No: DS0OV2-1d162_Jan14 Page 2 of B
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS VE2.8.7T

Extrapolation Advanced Extrapolation

Phantom Madular Fiat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 41.5 0.97 mha/m

Measured Head TSL parameters (22.0 =0.2)°C 40.7 £ 6% 0.94 mho/m + 6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL

SAR averaged over 1 em’ {1 g) of Head TSL Caondition

SAR measured 250 mW input power 2.55 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

10.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

280 mW input power

1.63 Wik

SAR tor nominal Head TSL parameters

nomalized to 1W

6.62 Wikg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 55.0 1.05 mha/m
Measured Body TSL parameters (22.0£0.2)°C 567 +6% 1.04 mhodm = 6 %
Body T5L temperature change during test <05"C wees -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.65Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

10.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Body TSL

condition

SAR measured

250 mW input power

1.72 Wikg

SAHR for nominal Body TSL parameters

normalized 1o 1W

6.95 Wikg = 16.5 % (k=2)

Certificate No: DI00V2-1d162_Jan14
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52541 -1.6)0

Retwm Loss - 30,7 dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4790 -29j0
Return Loss - 28.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.402 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not afiected by thie change. The overall dipole length is still
according 1o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 27, 2013
Cerificate No: DS0OV2-1d162_Jan14 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 14.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V - SN: 1d162

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: = 900 MHz; o = 0.94 §/m; & = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEEMTEC/ANS] C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 25.04.2013
¢  Phantom: Flat Phantom 4.90L; Type: QDOOOP49AA; Serial: 1001
« DASYS2 528701137, SEMCAD X 14.6.10({7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.798 V/m; Power Drifi = 0.03 dB

Peak SAR (extrapolated) = 3.85 W/kg

SAR(I g} = 2.55 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 2.96 Wikg

BLLE

0dB =296 Wikg =4.71 dBW/kg

Certificate No; DB00V2-1d162_Jan14 Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 14.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz: Type: D900V2; Serial: DY900V2 - SN: 1d162

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: =900 MHz: o = 104 5/m; & = 56.7; p = 1000 kgfm‘
Phantom section: Flut Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
= Probe: ES3IDV3 - SN3205; ConvF(5.98, 5.98, 5.98); Calibrated: 30.12.2013;
* Sensor-Surface: 3Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibruted: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS525287(1137): SEMCAD X 14.6.1(H7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.676 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3,95 Wikg

SAR(] g) = 2.65 W/kg: SAR(10 g) = 1.72 Wikg

Maximum value of SAR (measured) = 3.06 W/ikg

-4

1.

0 dB = 3.06 Wikg = 4.86 dBW/kg
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Impedance Measurement Plot for Body TSL

14 Jan 2814 11:23:1 88

CHII #11 1 U FS 147830 e -259433 0 60041 pF OB D00 08D MHE
.
[+ 2]
Y "

=] F 4 [

- .

i

v \-\‘
16 S e
Hla
CHZ =211 LoG S dB/REF -20 o8 4-265.531 dB8  900.000 000 NHz

ta
et
157
Hia
START TOO 000 DOG MH: ST0F 1 100,000 A0 AHz
Certificate No: D00V2-1d162_Jan14 PageBol 8

TRF No.: FCC SAR/A Report No.: ES160623027E9 Ver.1.0




Calibration Laboratory of

Schweizerischer Kalbrierdienst
Schmid & Partner Service sulsse d dtalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS] Accreditation Na.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agresment for the recognition of callbration certificates

Client Auden Cortificate No: D1750V2-1023_Juni14

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1023

Calibrathon preceduts{s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration dale June 17, 2014

This calibration cendficaly docurments the traceabiity 10 national standards, which realize the physical units of measurements (S1),
The measuremans and the uncerarties with conlidence probabiity are given on the following pages and am pan of the cenilicale

All calibraticns have baen conducted in 1he closed laboratany facility: environment temgeraiene (22 + 3)°C and humidity < T0%

Caktration Equpment used (MATE critical for calibration)

Primary Standards |10 # ) Cal Date (Certficata No.) Sechadulec Callbration
Fower meter EPM-3428 GHI7480704 08-Oct=173 (No. 217-0182T) Oet-14
Powwar sansor HP B4814 USarzg2rea 09-Cet-13 (Mo, 217-01827) Oet-14
Power sennoe HP 84814 MY 41092317 08-0c1-13 (No. 217-01828) Ocl-14
Rolamnce 20 dB Atianuator SN 5058 (20K) 03-Apr-14 (Mo 21 T-01018) Apr-15
Ty mismabch combination SM. 5047.2 / D327 03-Apr-14 (No. 217-01921) Apr-15
Relerence Frobe ESS0OV3 SN; 3205 30-Dec-13 (Mo, ES3-3205_Dec13) Dac-14
DAES SM: 601 B0-Apr-14 (Mo, DAES-EDT_Aprid)] Apr-15
Secondary Standards i0 Chack Dato (in house) Scheduled Creck
HF generalcr RAS SMT-06 100005 0-Aug-89 [in house check Oct-13) In howsa chack: Oct-18
Hetwark Analyzer HP B753E US37I90585 54206  18-0ct-01 (in house checs Oct-13) In houso check: Oct-14
Namag Function Signatune
Calbrated by Lt Kiysner Laboratory Techmcian 1
o .-

Approved by Hatja Pokovic Technical Mansger ﬂ?’

Issued: June 18, 2014

Thils calibration cerificate shall not be raproduced axcapt in full without wiitien approval of ihe laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweirerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

» SAR for nominal TSL paramelers: The measured TSL parameters are used 1o calculate the
nominal SAR result.

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

Certificate No: D1750V2-1023_Junid Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapoclation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz = 1 MHz
Head TSL parameters
The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL paramaters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (22002 °C 393+6% 1.37 mhaim = 6 %
Head TSL temperature change during test <0.5°C — e
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measured 250 mW input power 9.21 Wikg

SAR for nominal Head TSL paramelers

nomalized o 1W

36.7 Wikg  17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 250 mwW input pawer 4.88 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.5 Wikg £ 16.5 %0 (k=2)
Body TSL parameters

The following parametars and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 534 1.49 mho/m

Measured Body TSL parameters (22.0+£0.2)°C 520+6% 1.49 mho/m + 6 %

Body TSL temperature change during test <0.5°C === —
SAR result with Body TSL

SAR averaged over 1em’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 9.54 Wikg

SAR for nominal Body TSL parameters normalized to 1W 37.9 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em” {10 g) of Body TSL conditicn

SAR measured 250 mW input power 5.12 Wikg

SAR for neminal Body TSL paramelers normalized to 1W 20.4 Wikg = 16.5 % (k=2)

Certificate Mo: D1750V2-1023_Juni4d

Page 3of 8

TRF No.: FCC SAR/A

Report No.: ES160623027E9 Ver.1.0




Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 51.20-040
Return Loss -380dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 46411 + 040
Return Loss - 28.4 dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1217 ns

Aftar long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR dala are not affected by this change. The overall dipole length is still
according to tha Standard.

Mo excessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad an August 20, 2009
Cerlificale No: D175082-1023_Jun14 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 17.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1023

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: £= 1750 MHz: o = 1.37 S/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANST C63.19-2011)

DASY 32 Conliguration:
o Probe: ES3DV3 - SN3205; ConvF(5.23, 5.23, 5.23); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 30.04.2014
»  Phantom: Flut Phantom 5.0 (front)y; Type: QDUOOPS0AA; Senal: 1001

« DASYS52352.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value =94.67 V/im: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.6 Wikg

SAR(] g) =921 W/kg; SAR(10 g) = 4.88 W/kg

Maximum value of SAR (measured) = 1.5 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =105 Wkg= 1061 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 17.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1023

Communication System: UID 0 - CW; Frequency: 1750 MHz: _
Medium parameters used: { = 1750 MHz: o = 1 49 S/m; £, =52 p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEETEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.89, 4.89, 4.89); Calibrated: 30.12.2013;
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
o  Electronics: DAE4 Sn601: Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 {(back); Type: QDOOOPS0OAA: Serial: 1002

= DASYS5252.8.801222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)1/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93 68 V/m; Power Drift =001 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(I g) = 9.54 W/kg; SAR(10 g) = 5.12 W/ikg

Maximum value of SAR (measured) = 12,0 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB = 12,0 Wkg = 10.79 dBW/kg
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Impedance Measurement Plot for Body TSL

AT Jun 2014 10:319:28
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerand

Schweizerischer Kalibrierdienst
Service suizse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accrediled by the Swiss Accraditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client EMTEK (Auden) Certificate No: D1950V3-1151_Jan14
EAILIBFIATION CERTIFICATE

Object D1950V3 - SN: 1151

Calibration procedurals) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: January 10, 2014

Thig caliration cortificate documents the traceabiily to national standards, which realize tho physical units of measurements (51,
| The measuraments and the uncerainties with confidance probability are ghven on the following pages and are part of the certilicate.

All calibrations have been conductad in the closed laboratory facility: environment lemperature (22 + 3)°C and humidity < 70f%.

| Calibration Equipment used (MATE critical for calibration)

Primary Standards |Io# Cal Date (Certificate No.) Schoduled Calbration

Powar meter EPM-4424, GHIT480704 09-0ct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A US37292783 09-0t-13 (Mo, 217-01827) Oct-14

Power sensor HP 84814 MYa1092317 09-0¢ct-13 (Mo, 217-01828) Oct-14

Reference 20 dB Attenuator SN: 5058 {20k) 04-Apr-13 (Mo, 217-01736) Apr-14

Type-N mismatch combination | SM: 5047.3 / 06327 04-Apr-13 (Mo, 217-01739) Apr-14

Reference Probe ES30V3 SM: 3205 30-Dec-13 (Mo, ES3-3205_Dec13) Dac-14

DAE4 | SN: B 25-Apr-13 (Mo. DAEL-801_Apr13) Apr-14

Secondary Standards =1} Check Date (in house) Scheduled Check

RF genaralor RES SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Natwork Analyzer HF BT53E US3TINEEE 54206 18-0ct-01 (in house check Oot-13) In house check: Oct-14
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory me:lat - . L 7_

Approved by: Katja Pokovic Technical Manager ﬂ? ?

lssuwed: Jamuary 13, 2014

This caliration cerificate shall not be reproduced excepd in full withowt wiillen agproval of thee laboratory,
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Schweizerischer Kalibrierdienst

Calibration Laboratory of e, s
Bt

c Service suisse d'étalonnage

S

Schmid & Partner 5 “
Engineering AG m

ST Servizio svizzero di taratura

Zeughausstragse 43, B004 Zurich, Switzerland %ﬁﬁ Swiss Calibration Service
LT LG

Accrodited by tha Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

+« Antenna Parameters with 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 axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

s SAA measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system conliguration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1950 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (22,0 £02)°C 2M3+6% 1.42 mho'm = § %
Head TSL temperature change during test < 0.5°C — -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.4 Wikg
SAR tor nominal Head TSL parameters normalized to 1W 41.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 mW input power 5,37 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 533 1.52 mha/m
Measured Body TSL parameters (22.0+02)"C 53026% 1.53 mhofm + 6 %
Body TSL temperature change during test =0.5°C —— —een
SAR result with Body TSL
SAR averaged over 1 ¢cm® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 9.76 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.10 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 20.3 Wikg + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedancea, transformed to feed point 49.9 3 - 2.1 K2

Return Loss - 33.5d8

Antenna Parameters with Body TSL

Impedance, transformed to fead pont 458 £1-1.8 K2

Return Loss -26.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not attected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manulactured by SPEAG
Manufactured on September 23, 2009
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DASYS5 Validation Report for Head TSL

Dae: 10.01.2014
Test Luborstory: SPEAG, Zunich, Switzerland
DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN: 1151

Communication System: UID 0 - CW; Frequency: 1950 MHz

Medium parameters used: £ = 1950 MHz; o = 1.42 §/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(4.92, 4,92, 4,92); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
+  Phantom: Flat Phantom 5.0 (front); Type: QDOMOPSOAA; Serial: 1001
o DASYS2 52871137y SEMCAD X 14.6.10(7164)

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 = 98.868 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(] g) = 10.4 W/kg; SAR(10 g) = 5.37 W/kg

Muximum value of SAR (measured) = 12.9 W/ikg

-1ron

Vo0

0dB=129W/kg=11.11 dBW/kg
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