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Glossary

DAE

data acquisition electronics

Conneclor angle  information used in DASY system to align probe sensor X to the rabot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

The tollowing parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

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

= Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement

AD - Canverter Resolution nominal

High Range:

Low Range

1LSB =
1LSB

B.1uV,
BinV ,

full range ~100...+300 mV
full range = -1 +3amVy
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Connector Angle

Calibration Factors X Y Z |
High Range 402.444 + 0.02% (k=2) | 403.022 £ 0.02% (k=2) | 403.015 £ 0.02% (k=2)
Low Range 3.97807 + 1.50% (k=2) | 3.97561 + 1.50% (k=2) | 3.96289 + 1.50% (k=2) |

| Connector Angle 1o be usad in DASY system

Certificate No: DAE4-898_Feb14
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Appendix
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200020.74 -12.32 -0.01
Channel X + Input 20003.94 0.42 0.00
Channel X = Input -20000.86 4.43 0,02
Channel ¥ + Input 200024 .54 -8.07 -0.00
Channel Y + Input 20003.50 0.05 0.00
Channel ¥ = Input -20005.35 0,07 0.00
Channel 2 + Input 200023.23 -8.62 0.00
Channel 2 + Input 20001.41 -2.00 0.01
Channel Z = Input -20003.84 1.48 -0.01
Low Range Reading (V) Ditference (uV) Error (%)
Channel X + Input 2000.38 0.01 0.00
Channel X + Input 2001 0.20 0.10
Channel X = Input -199.43 0.24 0,12
Channel ¥ + Input 2000.51 0.18 0.01
Channel ¥ + Input 200,06 -0.37 -0.19
Channel ¥ = Input -200.21 -0.52 0.26
Channel 2 + Input 2000.02 -0.18 0.1
Channel Z + Input 199.46 -0.87 -0.44
Channel Z = lnput -201.40 -1.60 0.80

2. Common mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 sec; Maasuring time: 3 sec

Comman mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 9.88 7.90
- 200 -5.85 -7.46
Channel Y 200 13.76 13.66
=200 -14.84 -14.95
Channel Z 200 -7.66 -T.63
- 200 558 5.36

3. Channel separation
DASY measurement parametars: Aute Zero Time: 3 sec; Measuring lime: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - 1.07 -4.87
Channel ¥ 200 7.56 . -0.02
Channel Z 200 10.11 6.31
Cartificata No: DAE4-898 Feb14 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parametars: Auto Zaro Time: 3 sec; Measuring fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16014 16535
Channel ¥ 15650 17105
Channel 2 15821 16108
5. Input Offset Measurement
DASY measurement parameters: Aulo Zero Time: 3 sac; Measuring time: 3 sec
Input 10002
Average (V) | min. Offset (uV) | max. Offset (uv) | ' D::\,"';““"""
Channel X 0.61 -0.53 2.08 0.53
Channel ¥ 0.05 -1.07 0.29 0.45
Channel Z -0.61 -1.61 0.30 0.40
6. Input Ofiset Current
Mominal Input circuitry offset current on all channels: <251A
7. Input Resistance (Typical values lor information)
Zeroing (kOhm) Measuring (MChm)
[ channet 200 200
Channel ¥ 200 200
| Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for informatian)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -T.6
8. Power Consumption (Typical valuss for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8

Cartificate No: DAE4-829_Feb14
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Calihratiun Lahomtmﬂf of 5\1‘@3’}3 § Schwelrerischer Kalibriardionst
Schmid & Partner ' & C Service suisse dotalonnage

Engineering AG Ty s Sarvizio svizzero di taratura
Zoughausstrasse 41, 8004 Zurich, Switzerland f«:ﬂ,_ﬁ_‘ W Swins Calibration Service
Accredited by the Swins Accreditation Sarvion [SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signalories to tha EA
Murdtidataral Mr“ml for the rltngnlli:un of calibration conificates

ciient  Audix-CN (Auden) Cartificato No: ES3-3138_Jul12

[CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3139

Calitration procedursls) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25v4
Calibration procedure for dosimetric E-field probes

Calibration dabi Juty 26, 2012

Ths calbration cenificste documents the racaabidty o nationad standards, which nealize the physcal units of measuremants (Si)
Thi measuremants and ihe uncortainties with confidence probability are given on (he following pages and are parnt of the cenificate

All calibrations have been conducted in the closed laboratory facty: eraronment iempaatee (22 + 3)°C ard humidity < 70%

Caldwatsn Equipmant used (METE cribcal for calbration)

.. Frimary Slandards | ID : Cal Dale [Cerilicate No.) | Scheduled Castwation
Power mater E44 158 | GB412004874 20-Mar-12 (Mo 217-01508) | Ape1d
Powar sansod E44 124 | My4 1406087 | 28-Mar- 12 [No. A3
Rolenence 3 dB Alemuabor | 'Q?:i."'i_ﬁt.'lfbd-_l;'_'.:_l | 27-Mar- .51! (Mo 217-01531) Apr-13
|_Relerence 20 dB Attesuator SM: SS08E (20h) 27-Mar-12 [No. 217-D1529) Agr-13 — |
Rateronce 30 dB Atenuatos 27-Mar.12 {No. 217-01532) Apr-13 |
| Refersnce Probe ES30VZ Ntl;t;-'l {Mo. ES53-3013_Dec11) Dec-12 :
DAES | 20-Jur-12 (No. DAE4-680_Jun12) Jun13 |
h'_}f-_rfggrlﬂaly Standards D | Check Data (in houss) Schedubod Flmf..!c—g
| RF ganerator HF BE4EC USIB42U01 700 | 4-Aug89 {n houss chuck Apr-11) In house check: Apr-13 |
|_Matwork Analyzer HP BTS3E US3TI05ES 18-Oct-01 (in house check Oct-11) In house check: Oct-12 Al
Mamg I unction Signajun
Cabbrated by Claudio Leubiar Laboritory Techmcion \ﬂgj/\
\
I_,- b

.:-""-'-
| Approved by, Katja Pokorvic Technical Managor ﬁ %

issoed: July 25, 2012
l This calibration cerificaie xhall noi be neproduced except in Tull without wilttan npproval of the laboratony. ‘
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Calibration Laboratory of
Schmid & Pariner

Schwelzorischer Kalibrierdienst

Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasss 43, BI04 Zurich, Switverland Swisa Calibration Sorvico
Accredilod by tha Swiss Accreditation Service (SAS) Accroditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration cortificatos
Glossary:
TSL tissus simulating liquid
NORM:x.y.z sensitivily in free space
ConvF sensitivity in TSL / NORMx,y.z
DcpP diode comprassion point
CF crest factor (1/duty_cycle) of the RF signal
A B C madulation dependent linearization parameters
Potarization @ o ratation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

le,, & =0 s normal lo probe axis

Calibration is Performed According to the Following Standards:

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

b} |EC 622091, "Procedura o measure the Specific Absorption Rale (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
+  NORMx.y 2z Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
MORMyx,y.z are only intermediate values, i.e., the uncartainties of NORMx,y.z does not affect the E*-fiald
uncertalnty inside TSL (sea below ConvF)

«  NORM{fxy.2 = NORMxy.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncartainty of the frequency response is included
in the stated uncertainty of ConviE

s  DCPxyz DCP are numerical linearization parameters 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 not calibrated but determined based on the signal
charactenstics

*  Axyz Bryz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power swaap for specific modulation signal. The parameters do not depand on frequency nor media. VR is the
maximum calibrabion range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thess paramaters are
used in DASY4 software to improve probe accuracy closa to the boundary. The sensitivity in TSL cormesponds
1o NORM:x,y.z * ConvF whareby the uncertainty comesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o £ 100
MH=.

= Spherical isotropy (30 deviation from isotropy): In a field of low gradients realized using a flal phantom
exposed by a palch antenna,

«  Sensor Offsat: The sensor offset corresponds to the offset of virtual measurement center from the proba tip
{on probe axis). No tolerance required.
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Probe ES3DV3

SN:3139

Manufactured:  February 12, 2007
Calibrated: July 25, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 sysiem!)
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ES30V3- SN:3138

July 25, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3139

prabability of approximately 895%.

Coertificale No: ES3-3130_Jul12

Basic Calibration Parameters
[ - ] Sensor X I Sensor ¥ Sonsar Z [ Une (k=2)
Norm (uViVim))" 1.28 1,32 1.35 [ £104% |
[ DCP {mV)' | 106.6 025 [ 1040 |
Modulation Calibration Parameters —
41]] Communication System Name PAR A B c VR Une
dB dB dB mV (k=2}
— [000 | x | o000 | o000 100 | 197.7 | 0% |
B | ¥ [ ooo | ooo 100 | 1178 |
[z 000 [ ooo | 100 | 1987 [ |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage

F'ag-l;- 4af 11
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ES3DV3- SN:3138 July 25, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3139

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative Conductivity [ Dapth Unct.
{MHz)" | Permittivity" | (Sim)" | ConvFX | ConvFY | ConwFZ | Alpha | [(mm) | (k=2)

835 | 41.5 | o090 | 592 g2 | 592 0.36 1.73 £12.0%

|th

S0 | 41.5 { 097 | 583 | 583 | 585 | 051 | 136 | +120%
1450 | 40.5 { 120 | 520 | 520 | 520 | 030 | 196 | £120% |

1750 | 401 | 137 | 524 | 524 | 524 | 0855 | 150 | +120%

1900 | 40.0 | 140 | 502 | s02 | 502 | 048 | 157 £12.0 %

2000 | 400 | 140 | 498 | 498 | 498 | o080 | 120 | £120%

Bif Tormull 55 apahad 10

The uncenainty is (he R5S ol

Cerificate No: ES3-3139_Jul12 Page 5 of 11
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ES30V3- 5N:31340 luly 256, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3139

Calibration Parameter Determined in Body Tissue Simulating Media
21 I Relative [ Condﬁctl;rny [ [ I I Depth | Unct
fiMHz) " | Permittivity | 15.’rr|j' | ConvFX | ConwFY | ConwFZ | Alpha | (mm) (=2

B35 5.2 087 5.01 581 5.91 0.74 1.23 + 12.0 %

55.0 | 1.05 0.80 1.08 +12.0 %

1450 | 54.0 1.30 0.80 1.13 £12.0 %

040 | 178 | +120%
1900 | 53.3 | 1.62 | 453 | 4853 | 453 | 045 | 1.68 +12.0 %
2000 | 53.3 | 1.52 | 484 | 464 | 464 0.80 1.04 +12.0 %

2450 | 52.7 | 185 | 4168 | 416 | 418 | 071 | 114 | +120%

to & 50 MHz The uncertninty is the RSS

coifipansation fommula Cball il

nd @) & mesdnchsd o £ 5% i:’.l-_- uncerisniy & the RSS of
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22

) # )

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}cad)

(TEM cell , f= 900 MHz)

] . |
¥ TIPS 1 I
i
o
= i -t g — e g
L
1
SAR [mWiem?
| ]
it T % T

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ESIDV3I- SN:3139 July 25, 2012
Conversion Factor Assessment

= 800 MHz WGLS RS (H_comF) f= 1900 MHz WGLS R22 (H_convF)

S
]

1 [
8l 1|
.....

swmize 0 owawesd

Deviation from Isotropy in Liquid
Error (&, 8), =900 MHz

g
zZ
=

10 -08 06 L4 <02 00 02 o4 06 048 1.0

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

Corificate No: ES3-3138_Jul12
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ES3DV3- 5N:3139 Juby 25, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3139

Other Probe Parameters

| SENSOr Arrangament | Triangular

| Connecter Angle (") | B9.2 |

[ Mechanical Surface Detection Mode | enabled I

| Optical Surface Detection Mode | disabled |

[ Probe Overall Lengih | 337 mm

| Probe Body Diameter | 10 mm |

| Tip Length | 10 mm |

_i'l'[' Diameter - 4 mm

| Probe Tip to Sensor % Calibration Point 2 mm
Probe Tip lo Sensor ¥ Calibration Point Zmm

| Probe Tip to Sensor Z Calibration Foint | 2 mm

[ Recommended Measurement Distance from Surlace I Amm |

Cerlificate No: ES3-3138_Jul12 Page 11 of 11
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A
N4 In Collaborabon with '7\\@?3 |
= -
s p e a g IaeNRA
CALIBRATION LABORATORY :
. T
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China Y ,-";-::"\ a s
Tal; +86-10-62304633-2078 Fax: +868-10-62304633-2504 "'-".,j“ I ”h».\‘\ CNAS Lﬁ 4472
E-mail: Infof@emcite.com Hittp: v gmcite com
Client Auden Certificate No: 214-97048

|_CALIBRATIDN CERTIFICATE

Object D2450V2 - SN 862

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date May 28, 2014

This calibration Certificale documents the traceabllity to national standards, which realize the physical
units of measureaments(S1). The measurements and the uncerainties with confidence probability are
given on the following pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)1T
and humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-5ep-13 (TMC, No.JZ13-443) Sep-14
Power sensor  NRV-Z5 100585 11-Sep-13 (TMC, No. JZ13-443) Sep-14
Reference Probe EX3DV4 SN 3846 3- Sep-13 (SPEAG, No.EX3-3846_Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan-15
Signal Generator E443BC | MY49070383  13-Nov-13 (TMC, No.JZ13-394) Mov-14
Metwork Analyzer EB3628 MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14

Mame Function Signature |

Calibrated by Yu Zongying SAR Test Engineer '

Reviewed by Qi Dianyuan SAR Project Leader

Approved by: Lu Bingsong Deputy Director of the laboratory L ﬁz

Issued; May 30, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: 214-97048 Page 1of8
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‘ In Collaboration with
' ‘ s p e a g
‘ CALIBRATION LABORATORY

Add, No.52 Huayuanbed Road, Haidian District, Beijing, 100191, China
Tel: +B6-10-62304833-2078 Fax: +BE-10-62304633-2504

E-mail: Infof@emcite com Hitp.ihaw amcits com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
N/ not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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 300MHz to 3GHz)",
February 2005

c) KDBBE5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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 Returmn 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. No uncerainty 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: £14-97048 Page z of 8
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In Collabormtion with

- -

a_g

TML

Add: No 52 Huayuanbel Road, Haidian District, Baijing,
Tel: +B6-10-62304633-20789 Fax: +86-10-8230463
E-mail: Infof@emcite com

Measurement Conditions

DASY system configuration. as far as nol given on page 1
DASYS2

CALIBRATION LABORATORY

100191, China
3-2504

Hitp:hwenie amcite com

2

DASY Version ; 5288122
"Exlrap;m;n Advanced Extrapolation | |
- -F"ha nlom Twin Phantom [ I
| Distance Dipole Center - TSL 10 mm | with Spacer
- -Zu'nrn Scan Raﬂiun dx, dy, dz =5 mm I '

Frequency

Head TSL parameters
The following parameters and calculations were applied.

2450 MHz £ 1 MHz

Temperature Permittivity Conductivity
| Nominal Head TSL parameters F 220°C | 392 [ 1.8 mho/m
Measured Head TSL paramelers | (220+02)°C i 3B5+56% | 1.82 mho/m £ 6 % 1
."Huad_TS_L temperature cha_ng;u@ r; l <1.0"C r_ een 1! —— I
SAR result with Head TSL ==
| SAR averaged over1 ¢/ (1) of Head TSL Condition

SAR measured

250 mW input power | 124mWig

SAR for nominal Head TSL parameters

normalized to TW 53.1 mW /g £ 20.8 % (k=2) |

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

Condition |

SAR measured

250 mW input power 835mW/g

SAR foer nominal Head TSL paramaters

normalized to 1W 253 mW ig £ 20.4 % (k=2)

Body TSL parameters

The following parameters and calculations were applied

Temperature Permittivity Conductivity
I Nominal Body TSL parameters 220°C 527 1.85 mho/m
I Measured Body TSL parameters {(220x0.2)"°C 5224+6% . 1.84 mho/m £ 6 %
I Body TSL temperature change during lasij =1.0*C e . e |
SAR result with Body TSL ' =
SAR averaged over1 ¢’ (1 g) of Body TSL Condition
. SAR measured 250 mW input power 126mWig
. SAR for nominal Body TS.L paramelers nurmallze_d o 1W . 50.4 mW Ig £ 20.8 % (k=2) |
SAR averaged over 10 ('HI' {10 g) of Body TSL Condition
| éﬂR r.nea;m-re-d 3 L 250 mW input power N Eﬂﬂm;'l.l'fg

SAR for nominal Body TSL parameters

normalized to 1W 24.0 mW /g £ 20.4 % (k=2)

Certificate Mo: 214-97048

Page 3of 8

Audix Technology (Shenzhen) Co., Itd.. Report No. ACS-SF14009  Page 218 of 248




®
AUDI X AUDIX Technology (Shenzhen) Co., Ltd.

' in Collaboration with
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rd. CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48 80- 8070

Returmn Loss - 24,048

Antenna Parameters with Body TSL

Impedance, transformed to feed point 52.10-6.08j0

Retum Loss - 24 0dB

General Antenna Parameters and Design

Electnical Delay (one direction) [ 1,348 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 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 data are not affected by this change. The overall dipole length is still according to
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
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DASYS Validation Report for Head TSL Date; 27.05.2014
l'est Laboratory: TMC, Beijing, China
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: ULD 0, CW; Frequeney: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: 6= 1.819 S/m: & = 38.51: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS Configuration:

«  Probe: EX3DVY - SN3846; ConvF(6.78, 6.78, 6.78); Calibrated: 2013-09-03;
«  Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 2014-01-23

s Phantom: ELI 4.0; Type: QDOVADO1BA; Serial: xxxx

o  Measurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above 1| GHa/d=10mm, Pin=xx mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (Tx7x7¥Cube 0: Measurement grid:
dx=3mm, dv=5mm, dz=5mm

Reference Value = 106.6 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR(I g) = 13.4 W/kg; SAR(10 g) = 6.35 W/kg

Maximum value of SAR (measured) =20.1 Wikg

-25.91

-32.39

0dB = 19.6 Wke = 12.93 dBW/kg
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Impedance Measurement Plot for Head TSL

1 Stat 205 GHE IFEW 100 ke Stop 285 G 5 1
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DASYS Validation Report for Body TSL Date: 28.05.2014

Fest Laboratory: TMC, Beijing, China

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: ULD 0, CW; Frequency: 2450 MHz;Duty Cyele: 1:1
Medium parameters used: = 2450 MHz: o = 1.94 S/m: g = 52.5; p= 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANS] C63.19-2007)

DASYS Configuration:

o Probe: EX3DV4A - SN3846; ConvF(6.73. 6.73, 6.73): Calibrated: 2013-09-03;

= Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl331; Calibrated: 2014-01-23

« Phantom: ELI 4.0; Type: QDOVAO01BA; Serial: xxxx

« Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check at Freguencies above 1 GHz/d=10mm, Pin=xx mW,
dist=2.0mm (EX-Probe)/Zoom Scan (Tx7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm. d==5mm

Reference Value = 99,55 Vim; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 25.2 Wikg

SAR(I g) = 12.6 W/kg: SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

-13.02
-19.51

-26.04

-32.55

0dB=18.1 Wkg=12.58 dBW/kg
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Client Auden Certificate No: 214-87049
' CALIBRATION CERTIFICATE
Object D5GHzV2 - SN:1102

| Calibration Procedure(s)
|

TMC-05-E-02-194
Calibration procedure for dipole validation kits

Calibration date June 16, 2014

This calibration Certificate documents the traceability to national standards, which realize the -physical
units of measurements(Sl). The measurements and the uncerainties with confidence probability are
given an the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: envirenment temperature(22+3)@C
| and humidity<70%

| Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date({Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-13 (TMC, No JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-5ep-13 (TMC, No. JZ13-443) Sep-14
Reference Probe EX3DV4 SN 3845 3- Sep-13 (SPEAG, No,EX3-3846_Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan -15
Signal Generator E4438C | MY49070393  13-MNov-13 (TMC, No.JZ13-384) Mov-14
Mebwork Analyzer EB362B MY43021135  18-0ct-13 (TMC, No.JZ13-278) Dc_l_—M

| Name Function Signature
i Calibrated by Yu Zongying SAR Test Engineer é d'y‘
|R
eviewed by Qi Dianyuan SAR Project Leader ﬁm’z\/
| Approved by Lu Bingsang Deputy Director of the laboratory [5@% L}:f;

Issued: Jung 17, 2014
| This calibration certificate shall not be reproduced except In full without written approvallof the laboratory
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Glossary:
TSL lissue simulating liquid
ConvF sensitivity in TSL / NORMx y.z
MNIA 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 300MHz to 3GHz)",
February 2005

c) KDBBE5664, 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 ams
oriented paraliel 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.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed
point. No 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 nomal distribution
Corresponds to a coverage probability of approximately 95%

= - — ———|

Certificate No: Z14-87049 Page 2 of 14

Audix Technology (Shenzhen) Co., Itd.. Report No. ACS-SF14009  Page 225 of 248




AUDIX }

AUDIX Technology (Shenzhen) Co., Ltd.

In Collaboranon with

s _p e 8 g

TML e

Add. No.52 Huayuanbel Road, Hakdian District, Beijing. 100181, China
Tel +B6-10-62304633-2079 Fax +88-10-62304633-2504

E-mait Infoi@emcite com Hitp: ihweeew amgita com

Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS52 52881222
| Extrapolation Advanced Exfrapolation
| Phantom Flat Phantom
| Distance Dipole Center - TSL 10 mm with Spacer
| Zoom Scan Resolution dx. dy = 4.0 mm. dz = 1.4 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz
| 5800 Mz + 1 MHz
Head TSL parameters at 5200MHz
The following parameters and calculalions were applied
Temperatune Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.0 4 66 mho/m
Measured Head TSL parameters (22.0+0.2)°C IBI+E% 4 62 mhoim + 8 %
Head T5L temperature change during test <1.0*C — -
SAR result with Head TSL at 5200MHz
SAR averaged over 1 ¢ (1g)of Head TSL Condition

SAR measurad 250 m\W input power

THImWN/ig

SAR for nomingl Head TSL parameters

normaliized o 1V

78.2 mW Ig £ 23.0 % (k=2)

S5AR averaged over 10 ¢ ' (10 g} of Head TSL Condition

SAR measured 250 mW input power

223mWig

SAR for nomingl Head TSL parameters normalized to 1W

22.3 mW Ig £ 22.2 % (k=2)

The following parametars and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 56 496 mho/m |
Measured Head TSL parameters 220+£02)°C 352+8% 5.04 mho/m £ 6 %
Head TSL temperature change during test <1.0*C -
SAR result with Head TSL at 5500MHz
SAR averaged over 1 -c'i;.rlr__1 {1 g of Hoad TSL Condition

SAR measured 250 mW inpul power

B30mWig

SAR for nominal Head TSL parameters normalized to TW

|

82.9 mW g £ 23.0 % (k=2)

SAR averaged over 10 ¢ ! {10 g) of Head TSL Condition

SAR measured [ 250 mW input power

1

238 mWig

SAR for nominal Head TSL parameiers normalized to 1W

23.8 mW ig £ 22.2 % (k=2)
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Head TSL parameters at 5800MHz
The following paramelers and calculalions were applied.

Temperature Permittivity Conductivity I
Nominal Head TSL parameters 220°C 353 527 mho/m
Measured Head TSL parameters (22.0+02)"C 3494+6% 528 mho/m £ 6 %
Head T5L temperature change during test =<1,0"C - e
SAR result with Head TSL at 5800MHz
SAR averaged over 1 o (1 g} of Head TSL Condition

SAR measured 250 mW input power | T5TmW/ig

| 75.5 mW Ig £ 23.0 % (k=2)
—

SAR for nominal Head TSL paramelers normalized o 1W

Condition

SAR averaged over 10 ¢# (10 g) of Head TSL

SAR measured 250 mW input power | 215mW /g

| 21.4 mW /g £ 22.2 % (k=2)

SAR for nominal Head TSL paramelers normalized (o 1W

Body TSL parameters at 5200MHz

The following paramelers and calculations were applied.

Temperature | Permittivity Conductivity
Nominal Body TSL parameters 22.0°C I 49.0 5.30 mho/m
Measured Body TSL parameters (22.0x0.2)"C I 48,16 % 5.32 mho/m £ 6 %
Body TSL temperature change during test | <1.0°C | |
SAR result with Body TSL at 5200MHz ) ol
SAR averaged over 1 o’ (1 g) of Body TSL Caondition

SAR measured 250 mW input power 755 mW /g

SAR for nominal Body TSL paramelers normalized 1o 1W 752 mW ig £ 23.0 % (k=2)

SAR averaged over 10 ¢ (10 g) of Bedy TSL Canditian

SAR measured 250 mW input power 218mW /g

normalized to 1W

| SAR for nominal Body TSL parameters 21.T mW ig + 22.2 % (k=2)
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Body TSL parameters at 5500MHz
T.HE following parameters and calculations were applied

| Temparature Permittivity Conductivity

: Nominal Body TSL parameters : 220°C 486 5,65 mho/m

| Measured Body TSL parameters (220402) °C 475:6% | 562mhoim+6%
I Body T5L temperature change during test =1.0 "C e -

SAR result with Body TSL at 5500MHz

SAR avaraged over 1 ¢cm (1) of Body TSL - Condition
SAR measurad 2:;15 mvV inpul power BO5SmMW /g
SAR for nominal Body TSL parameters - noarmalized to 1V 80.1 mW ig  23.0 % (k=2)
SAR avaraged over 10 o’ (10 g) of Body TSL Condition
- SAR measured a 250 m\W inpul power [ 230mW /g
SAR for nominal Body TSL parameters normatized 1o 1W 229 mW g £ 22.2 % (k=2)

Body TSL parameters at 5800MHz

The following parameters and calculations wers applied

! | Temperature Permittivity Conductivity
[ MNominal Body TSL parameters ; 20°C 482 6. Ul:;rr-mu-'m i
.Huasumd Body TSL parameter'n_ (220+02)°C | ‘.t.? -2.1: Ei_".-‘n 6.05 mho/m £ 6 %
Body TSL temperature change during test|  <1.0°C ' iy ks
SAR result with Body TSL at 5800MHz
SAR averaged owver 1 om ] {1 g} of Body TSL _CDnd-tiDn
SAR measured 250 mwW input power T23mWig i
SAR for nominal Body TSL parameiars nofmalized to 1W T72.0 mW ig £ 23.0 % (k=2)
SAR averaged over 10 ¢m | {10 g) of Bady TSL Condition
SAR measured - 250 m\W input power 205 rnw-f_g _‘l
SAR for nominal Body T.S.L paramelers normalized to 1W | 20.4 mW /g £ 22.2 % (k=2) '
Appendix

Antenna Parameters with Head TSL at 5200MHz
| Impedance, transformed 1o feed point 50.20-8.150

| Return Loss - 21,848
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Antenna Parameters with Head TSL at 5500MHz
Impedance, transformed to feed point 52.00- 4 B5|0 |
Retum Loss - 26.0dB |

Antenna Parameters with Head TSL at 5800MHz
Impedance, transformed to feed point 54,70 1.58j0

Return Loss - 26.5d8

Antenna Parameters with Body TSL at 5200MHz
Impedance, transformed 1o feed point 51.60- 7.570

Return Loss - 22,408

Antenna Parameters with Body TSL at 5500MHz
Impedanca, transformed 1o fead paint 51.10- 561jQ

Return Loss - 25.0dB |

Antenna Parameters with Body TSL at 5800MHz
impedance, transformed 1o feed point 54.503- 0,880

Return Loss - 27.2d8

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.183 ns

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

The dipale is made of standard semirgid coaxial cable. The centar 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 explaingd in the "Measurement Conditions™
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to
the Standard

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 16.06.2014

l'est Laboratory: TMC, Beijing, China

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1102
Communication System: UID 0, CW; Frequency: 5200 MHz:Duty Cycle; 1:1
Medium parameters used: = 3200 MHz: 6 = 4.62 S/m: g, = 36.3; p= 1000 I»:g:mi
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/NECTANS] C63.19-2007)

DASYS Configuration:

=  Probe: EX30DV4 - SN3846; ConvFi5,25, 5.25, 5.25); Calibrated: 2013-09-03;

«  Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl1331; Calibrated: 2014-01-23

«  Phantom: ELI 4.0; Type: QDOVAOOI BA

»  Measurement SW: DASY 52, Version 32.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check with DSGHzY2 Dipole (graded grid)/d=10mm,
Pin=100mW, =5200 MHz/Zoom Scan (4xdx1.4mm, graded), dist=1.4mm
(8x8x7)/ Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 69.42 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 36,0 W/ke

SAR(1 g) = 7.81 Wikg: SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

dB
]

-6.41
-12.82
-15.23

-25.64

32.05 —
0dB = 19.1 W/kg = 12.81 dBW/kg
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DASYS Validation Report for Head TSL Diate: 16,06.2014

l'est Labormory: TMC, Beijing. China

DUT: Dipole DSGHzV2: Type: DSGHzV2; Serial: DSGHzY2 - SN:1102
Communication System: UID 0, CW; Frequency: 5500 MHz:Duty Cyele: 1:1
Medium parameters used: = 3500 MHz; o = 5.04 S/m; &, = 35.2; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

«  Probe: EX30V4 - SN3846; ConvFi4.8, 4.8, 4.8); Calibrated: 2013-09-03;

«  Sensor-Surface: |.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Snl1331; Calibrated: 2014-01-23

«  Phantom: ELI 4.0; Type: QDOVAODIBA

«  Measurement SW: DASY 32, Version 52,8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check with DSGHzV2 Dipole (graded grid)/d=10mm,
Pin=100mW, =5500 MHz/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm
{8x8x7)/Cube 0: Measurement grid: dx=4mm, dyv=4mm. dz=1.4mm

Reference Value = 69.93 Vim: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 40.2 W/ikg

SAR(] g) = 8.3 W/kg; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured} = 20.5 W/kg

dB
0

6,66
1335
20,03

-26.71

-33.39

0dB=20.5W/kg=13.13 dBW/kg
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DASYS Validation Report for Head TSL Date: 16.06.2014
Test Labormory: TMC, Beijing, China
DUT: Dipole DSGHzV2: Type: DSGHzV2; Serial: DSGHzV2 - SN:1102
Communication System: ULD 0, CW; Frequency: 5800 MHz;Duty Cyele: 1:1
Medium parameters used: {'= 5800 MHz; o = 5.28 S/m: & = 34.9: p= 1000 kg/m’
Fhantom section: Flal Section
Measurement Standard: DASYS (IEEE/EC/ANS] C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvFi(4.51, 4.51, 4.51); Calibrated: 201 3-09-03;

o Sensor-Surtace: |L4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl1331; Calibrated: 2014-01-23

«  Phantom: EL14.0; Type: QDOVAOOIBA

»  Measurement SW: DASY 32, Version 52,8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check with DSGHzY2 Dipole (graded grid)/d=10mm,
Pin=100mW, [=5800 MHz/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm
(Bx8xT7) Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 66.33 Vim: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 37.9 W/kg

SAR(1 g) = 7.57 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

db
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =189 Wike = 12,77 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 13.06.2014

l'est Laboratory: TMC, Beijing, China

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1102
Communication System: UID 0, CW; Freguency: 5200 MHz:Duty Cycle: 1:1
Medium parameters used: = 5200 MHz: o = 532 S/m; g, = 48.1: p= 1000 kg/m’
Phantam section: Flat Section
Measurement Standard: DASYS (IEEEIEC/ANS] C63.19-2007)

DASYS Configuration:

s [Probe: EX3DV4 - SN3B46; ConvF(4.36, 4,36, 4.36): Calibrated: 2013-09-03:

s Sensor-Surface: |.4mm ( Mechanical Surface Detection)

+ Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

«  Phantom: ELI 4.0; Type: QDOVADDIBA

Measurement SW: DASY 32, Version 52,8 (8): SEMCAD X Version 14.6.10
(7331)

System Performance Check with DSGHzV2 Dipole (graded grid)/d=10mm,
Pin=100mW, f=5200 MHzZoom Scan (4x4x1.4mm. graded), dist=1.4mm
(Bx8xT7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.52 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(L g) = 7.55 Wikg: SAR(10 g)=2.18 W/kg

Maximum value of SAR (measured) = 17.2 Wike

-6.67
-13.33
-20.00

-26.67

-33.33

DdB=17.3 Wkg = 1238 dBW/kg
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Tel: +86-10-62304633-2079 Fax +86-10-62304633-2504

E-mail Infoi@emcite.com Hitp: iivearn emcile com
DASYS Validation Report for Body TSL Date: 13.06.2014

lest Laboratory: TMC, Beijing, China

DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzV2 - SN:1102
Communication System: UID 0, CW; Frequency: 3500 MHz:Duty Cycle: 1:1
Medium parameters used: [= 5500 MHz: o = 5.62 S/m: g, = 47.5; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANS] C63.19-200T)

DASYS Configuration:

s Probe: EX3DV4 - SN3846; ConvF(3.81. 3.81, 3.81); Calibrated: 2013-09-03;

»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

s  Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

= Phantom: EL1 4.0; Type: QDOVAODIBA

«  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331}

Svstem Performance Check with DSGHzV2 Dipole (graded grid)/d=10mm,
Pin=100mW, [=5500 MH2Zoom Scan {(4xdx1l.dmm, graded), dist=1.4mm
(Bx8x7VCube 0: Measurement grid: dx=4mm. dy=4mm. dz=1.4mm

Reference Value = 68.16 Vim:; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(L g) = 8.05 Wikg: SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 18.8 Wikg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=18.9 Wkg = 12.76 dBW/kg
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DASYS Validation Report for Body TSL Date: 13.06.2014
l'est Laboratory: TMC, Beijing, China
DUT: Dipole DSGHzV2; Type: DSGHzV2: Serial: DSGHzV2 - SN:1102
Communication System: UID 0, CW; Frequency:; 3800 MHz:Duty Cyele: 1:1
Medium parameters used: = 3800 MHz: 6 = 6.05 S/m; g, = 47.2; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DVA - SN3846; ConvF(3.94, 3.94, 3.94); Calibrated: 2013-09-03;

o  Sensor-Surface: |L4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl331; Calibrated: 20014-01-23

«  Phantom: ELI 4.0; Tvpe: QDOVAODIBA

«  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331}

System Performance Check with DSGHzV2 Dipole (graded grid)/d=10mm,
Pin=100mW, 5800 MHz/Zoom Scan (4x4x1.4dmm, graded), dist=1.4mm
(8x8x7)Cube 0: Measurement grid: ds=4mm, dy=4mm. dez=1 4mm

Reflerence Value = 63.52 Vm; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 33.4 W/kg

SAR(] g)=7.23 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 1 7.4 W/ike

dB8
— 0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 17.6 Wikg = 12.45 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 41, B004 Zurich, Switzeriand

Schweizorischer Kalibrierdisnsi
Sorvice sulsse détalonnage
Sarvizio svizzero di tsratura

Swiss Calibration Service
Accredied by the Swiss Accreddalion Service [SAS) Accroditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of callbration cenificaes
ciient  Audix-CN (Auden) Certilicats No: EX3-3T67_Jul12
(CALIBRATION CERTIFICATE ]

— v
Object EX30V4 - SN:3767T |
Casbration procedure(s) QA CAL-01.vB, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration dabe July 27, 2012

This cabbwaton cefifcaln documants the rmcsabilily (o national standands, which realize the physical units of measursmanis (51)
Ther measurements and he uncentanties with confidence probability ate given on the following pages and are part of the cartificate

All calibrabons hove beon conductsd in the closad labormtory iacility: emdanonmaent lemperaiure (22 & 3)°C and hismidity < 70%

Calibration Equipmant used (MATE crilicad lor calibration)

l'-';'v;;';l;.:;r-lrl.d-al|::i 5_ N {:nIl. -l.':}arr.- (Cerifcate Mo ) Scheduled Calibration
P ot mailed Ed4 198 ] GBL1203AT4 28-Mar-12 (No. 217-01508) Apr-13
_Powar sensor E44128 : MY4 1406087 | 28-Mar-12 (No. 217-01508]) Apr-13
Ralerence 3 dBl Atenuator | SN: 55054 (3c) 27-Mar-12 {Na. 217-01531) Apr-13
Reference 20 dB Atonuator | SN: S5088 (200) 27-Mar-12 (Mo, 217-01528) Apr-13
Reference 30 dB Attenuator | SN 55129 (30b) T-Mar-12 iNo. 217-01532) Agrai3
Raference Probs ES30VE _I_EN' 3013 _280-Dec-11 (Mo, ES3-3013_Dwec11] | Dec-12
DAE4 | 5M: 660 20-Jun-12 (No. DAE4-680_Jun12) Jun-13
Secandary Standards D _| Chack Date (in housa) | Sehoduled Check
RF generator HF BBABC LIS 3642101 700 | 4-Aug-B0 (in house check Apr-11) | In house chack: Api-13
Network Anahyser HP B7S3E LIS ITIB05E5 18-Dct-01 (in house check Oict-11) in house check: Oct-12
NEms Fumnatiaon Signaiure
Calibated by Cladia Locbiar Labormory Techmician T s
Apperried by Katja Pakovic Tochrical Manage m
.
Issund: July 2T, 2012
| This calibration certficate shall not be reproduced except in full withou! writtan approval of the laboratory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzariand

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

Accradied by the Swas Accradilaiion Sarace [SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cortificates

Glossary:

T5L tissue simulating fiquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DocP diode compression point

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

A B C madulation dependent linearization paramaeters

Polarization o o rotation around probe axis

Polarization 3 & rotaticn around an axis thal is in the plane normal to probe axis (al measurement center),

e, & =0 is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 3id 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Measuremant
Techniques”, December 2003

bl |EC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMyxy z: Assessed for E-field polanzation 5 = 0 (f < 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMyx,y,z does not affect the E™-field
uncertainly inside TSL (see below ConvF)

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

s  DCPxy.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 Ralio that is not calibrated bul determined based on the signal
characienstics

o Axpz Bryz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media, VR is the
maximurm calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < BOO MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The sama setups are used for assassment of the parameters applied for
boundary compensation (alpha, depth) of which typlcal uncertainty values are given. These paramelers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivily in TSL coresponds
to NORMx,y.z * ConvF whareby the uncerfainty cormesponds to that given for ConvF. A frequency dependant
ConvF is used in DASY version 4.4-and higher which allows extending the validity from = 50 MHz to = 100
MHz

«  Spharical isotropy (30 devialion from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

«  Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.,

Cearificale Na: EX3-3T67_Jul12 Page 2 of 10
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Manufactured:  July 6, 2010
Calibrated: July 27, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systaml)
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EX3DV4- SN:3T6T

July 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3767

Basic Calibration Parameters

| o Sensor = 1 Sensor Y Sensar Z | Unc (k=2)
Maem (uiivim)'y" [ 054 0.55 0.49 [ £101 %
"DCP (mv)" ; —_100.8 100.0 | 100.8

Modulation Calibration Parameters
uiD Communication System Namao PAR | A | B c | VR Une'

| | - dB dB g8 | mV (=2}
o | cw [000 | x | 000 | 000 | 100 | 1665 | =35%

Y | 000 | ooo | 100 | 663 |
- Z| o000 | oo00 | 100 | 1831

The reported unceriainty of measurement is stated as the slandard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%

mX, Y. 2 do not affect tha E°-F
diramabsr uncerainty n

Carificate No: EX3-3T67T_Jwl12

noarainty nside TSL (see Pages & and B)
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EX30V4- SMN:ATET

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3767

Calibration Parameter Determined in Body Tissue Simulating Media

: Relative
f |_M Hz_| : Pcrnm'livll,:,l ¥
5200 49
S50 4B.6
800 482
rcy valicity of =
. sow 3 GHE 1T
i AR s, At lr §
neeiainty for W
aleg Mo EX o Juil

I:unl:hu:lw-l':,u I
{Sim)" | ConvF% | ConvFY |
5.30 4.58 4.58
5. .21 21
) 22 422
I ar an b relaxad
38 ihe {EAATT af e

Page 5 of 10

ConvF Z

Alpha

Depth Unct.
{mm) (k=2)
1.90 . 1
1.90 +13.1
1.80 [
:
1 is o
il ity >
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narmaliZed

response

Freguency

0.9

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

f [MHz]

0 —

=y | i

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz TEM =1800 MHz, R22

or [dE]

Ermo
"
-
§

Rol [
1} ] =1

e

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)

(TEM cell , f =900 MHz)

.
‘
"
-
w
.
"
&
B
¥
.
.
"
W
1= [}
) . |
W0t compensated pensaly
4]
=,
& - & - v - - * & - . - - - & .
il
] |
SAR [mWiem3|
| .
VT e

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30VA- SN-ATET July 27, 2012

Conversion Factor Assessment

I = 5200 MHz WGLS RSE (M _comiF )-5CS = GBD0 MHz WGLS R58 (M_comvF}-5C5

.

B | Wi

14 i L1 3 i i i i i T
L] o Ll
il

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

Derviation

- T T _

10 08 -DE -D4 -02 00 a2 04 0.6 0.8 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30V4- SN:3TET

July 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3767

Other Probe Parameters

5Er15()' Ar ril.l'*,';r-_*rru!'nﬁ
| Connectar Angle (7)
[ Mechanical Surface Detection Mode
I Cptical Surface Delection Mode
| Probe Overall Length
[ Probe Body Diameler

[T ip Langth

Tr iangular
144.5
enabled

disabled

I Tip Diameter

Probe Tip to Sensor X Calibration Point

[ Probe Tip to Sensar ¥ Calibration Point

IFOE Tlri -IE-S.EIISUrZ- éﬂ|l|.'ll‘-:ﬁl-ﬁ-ll |-:’CIIII|

Recommended Measuremant Distance from Surface

10 mm
_':_1 .I;.l.ITI-.
2.5 mm

1 mm

1 mm

Cernlficale Mo: EX3-3767 _Jul12

1 mm

2|1||||.
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11.ANNEX D: TEST SETUP PHOTOS
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