SR

Compliance Certification Services Inc.

Date of Issue: November 17, 2015 Report No .: C151019R04-SF

Calibration Laboratory of

Schmid & Partner
Enginesring AG

Limighausstragse 43, 8004 Zurich, Swhzerland

Accrediied by fhe Swiss Acoeditabon Senvcg (545)
The Swiss Accredilation Sarvice is one of the signatories to the EA
Muttilatoral Agreemest for the resognition of calibration certificates

Cliend

CCS-CN (Auden)

Schweirerischer Kalibrierdienst
Service suisse détalonnage
Servizio svizzero di tarstura
Swiss Calfbration Service

Mooreditation bo.: SCS 108

Certificats to: D2450V2-817_Jull3

i Objest

Calinration prosedurais)

| Calipraticn date:

| Thig calbration cortficate documants tha tracaabilly 1o nations! stardsrds, which realize (e physical ils of measurements (51,
| The measuremenis and the uncestainties with confldence protabiliy are ghan on The folowing pages and e part of tha certficale.

| &1 cakbrations have been conducled in 1he clossd boratory faclity: anvironment tamperature (52 o 375 and Fmidity < 0%

Primary Standars

|CALIBRATION CERTIFICATE

D2450V2 - SN: 817

QA CAL-05VD

Calibration procedure for dipola validation kits above 700 MHz

July 31, 2013

Calibrason Equipmant wed (MATE crilical bor calibrafian)

L,

Cal Dk {Carlilicabe M)

Schaduled Calbration

Fowsar matar EPM-44358
Powar senscr HE 34318
Federence 20 dB Athanuator
Typa-H miamasch Gamdination
Hederencs Probe ESA0WS
oaES

Spoondary Standards

GRIFaE0T
UE3TE8ETES

Gk B05E (20K
S BOAT. T DE3ET
ShL 3206

Shi: B0

IDE

Powns sensor HE 84814
A gerwratar RES SMTO06
Mehwark Analyzer HP B7SIE

Calioraied by:

Approved by

MY41083317
100005

LS3Fas0Eas 54006

A
Israr El-#agug

Faa Pokoic

£ -herw-12 (Mo, 217-01640)
0 -Morw-12 (Mo 217-01640)
04-Apr-13 (Mo, 21701 736)
Od=fApr-13 [No. 21701738}
28-Dac-12 (Mo, ES3-3208 Dect)
25-hpr-13 Mo, DAES-607_Apri3)

{Lhack Date {in houssa)

Ogh13
Oci-1a
Apr-14
Aprld
Dacs13
Apre14

Scheduled Check

TE-Oet-02 (in house chesk Oe-11)
O fuig-8a (in house check Ocl-11)
18-Lict-01 (In housa chack Coi-12)

Functan
Laborabary Technician

Tachnical Mansgor

This cabbration corificate shall not e reproduce:d excapt in full wilhout wiltten epproval of the laboratony,

In haousm chack; Oct-113
In oues chaok: Os-13
In Mausa chack: Ock13

Signakura

IsmuRd: July 21, 3013 |

Cartificate Mo D24500W2-817_Jul13

Page 1 of B

Page 1 of 50

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




| Compliance Certification Services Inc.

Calibration Laboratory of

Date of Issue: November 17, 2015 Report No .: C151019R04-SF

r g Schwalzerlacher Kalibrierdienst
Sc-hrnl_d & F_’armer 3 g Service sulssa déalonnage
Engmggrmg AG s e Servizio svizzero di tareture
Zaughaussirasss 43, 8004 Zurich, Switzerland %':»r"ﬁﬁ#} S swiss Calibration Service
L I
Accradited by the Seisa Accradbation Bandce (3AS) Acereditation Ne.: SCS 108

The Swiss Acorediistion Service i one of the signatories to the EA
Multikaberal Agreement for the recognition of callbretion carlificalas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

aj

b)

c)

IEEE Std 1528-2003, *|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available frormn the Validation Report at the end
of the certificate. All figuras 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 centar marking of the flat phantom section, with the arme oriented
parallel to the body axis.

Feed Point impedatice and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at tha SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Efectrical Delay: One=way delay betweean the SMA connector and the antenna feed point,
Neo uncertainty required.

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
connectar,

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

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds fo a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version | DASYS V5287
Extrapolation Advanced Exirapalation
Phantom Medular Fist Phantom
l]iaian:la-_ !.'lipnie Canlar - TSL | 10 mm with Spacer
Zoom ‘é-;:n-n Resolution dx, dy, dz =5 mm
Fregquency 2450 MHz = 1 MHz
Head TSL parameters
The Icilowing paramaters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Mominal Head TSL parameters 22,00 w2 1.80 mhodim
Measured Head TSL parameters (22.0£0.2) °C TELE% 1,81 mhaim 6% |
Head TSL !a:n:;hnlum change during tast <05°C == ——
SAR result with Head TSL
SAR averaged over 1 em? (1 g} of Head TSL Conditicn
Eﬁ.;:nmurgd 250 miW inpan pn:mar. 13.2 Wikg
EH for nomenal Head TSL paramaions marmalized to 1W 52.6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 a) of Head TSL condition =
SAR measurad 250 I'I'I1I"l' .Inpf.i.1.|:u:mar 618 Wikg
SAR for nominal Heao TSL paramatens norfmalized to 1W 24.5 Wikg = 16.5 %‘{M;
Body TSL parameters
Mhix tellowing paramatars and calculations were applisd. .
Temperatura Permiithity Canductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mhoim
| Ilaul:r;ud I;-udy' TSL parameters (22.020.2) *C 05 =6% 2.01 mha/m + 8 %
Body T5L temperature change during test < (L5 0
SAR result with Body TSL
SAR sveraged ever 1 em” (1 g) of Body TSL Condition
SAR measured 250 mi aﬁpl:u;:.powr 12.8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 45.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | condtion
‘SAR measured 250 W Input power Eﬂ?wfkg
ée;ﬂ for nominal Body TSL paramatars | normalized to 1W 23.1 Wikg = 16.5 % [k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, ranslomesd to feed point SASG+29i0

Return Loss =271 dB

Antenna Parameaters with Body TSL

Impedance, transformed to feed point 48.7 02 + 4.5 [0}

Retum Loss - 27.0dB

General Antenna Parameters and Design

| Etectical Detay (one dirction) 1.158 ns

After long term use with 100 radiated power. only & slight warming of the dipole near the feadpoint can be measured.

Tha dipoba is made of standard samirigid coaxial cable. The center conductor of the faeding line ks direcily connected 1o the
satond arm of the dipole. Tha antenna is thersfore shaort-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in ordaer to improve matching when loaded according to the position as explained in the
‘Measurement Condilians paragraph, The SAR data are not affectsd by this change. Tha overall dipole length i stll
according to tha Standard.

[¥o excessive force must be applisd 10 the dipole ams, because they might bend or the soldered conmneclions nesar The
feadpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG I
Manufactured on Chciober 23, 2007
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DASYS Validation Report for Head TSL

Date: 31072013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1 81 5/m; & = 37.8; p = 1000 kg/m’
Fhantom section; Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

2ASY 52 Configoration:
o  Probe; ES3DV3 - SN3205; ConvF{4.52, 4,52, 4.52% Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s  Electronics: DAE4 5n601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 {front); Type: QDO00PS0AA; Seral: 1001
o DASYS2SZET(LIATY SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube {:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 99 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(1 g) = 13.3 Wikg; SAR(10 g) = 6.18 Wik

Maximum value of SAR (measured) = 16.8 Wikg

T
-0
|

-a60

-14.40

10,24

2404

0dB = 168 Wike = 12.25 dBW/kgz
Certilicata Mo: D245002-817_Jul3 Page Sof d
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Impedance Meazurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 517

Communication System: UID O - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.01 8/m; ¢, = 50.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEERETEC/ANST C63.19-2007)

DASY 52 Confipuration:
= Probe: ES3DV3 - SN325; ConvF{4.42, 4.42, 4.47); Calibrated: 2812 2012,
= Sensor-Surface! Imm (Mechanical Surfece Detection)

« Electromics: DAES Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPA0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5Smm, dz=5mm

Reference Value = 94131 Vim: Power Daft = 0.06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(L g) = 12.6 W/kg: SAR(I0 g) = 5.87 Wikg

Maximum value of SAR (measured) = 16,7 Wikg

G0
-1d.40
=18.201
-24.08
0dB = 16.7 Wikeg= 1223 dBW/kp
Cerificat Mo; D245002-817_Julis Pape 7 of &
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No0.817
2450 Head
Date of Return-Loss | Delta Impzzglnce Delta I:Trwnpezegdlgﬁ::}:e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911

D2450V2 Serial No.817
2450 Body
Date of Return-Loss | Delta Impzzglnce Delta I:Trwnpezegdlgﬁ::}:e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 - 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Page 9 of 50
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
F Y] Tth (Reg U LFL

Dump
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Exit
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817

2450 Head
Date of Return-Loss Delta Impzzglnce Delta I:TTpa;gc;gﬁ::):e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911
7.29.2015 -25.93 2.59 53.086 0.258 4.095 0.197

D2450V?2 Serial N0.817
2450 Body
Date of Return-Loss Delta Impzzzlnce Delta I?pigégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 -- 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49,237 0.486 5.234 0.769
7.29.2015 -25.139 1.30 49.31 0.073 5.419 0.185

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head
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e 1.0000 [F1 Del]
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Stop 265 GHz

40.00
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1 Start 2,25 GHz
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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)

b)

IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wirelass Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

Federal Communications Commission Office of Engineering & Techneology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

¢)

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 cerificate are valid at the frequency indicated.
Antanna 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.

Feead Point Impedance and Retum Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Hetumn Loss ensures low
reflected power, No uncerainty 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 85%.

Cenificate No: DSGHZEV2-1085_Mayid Paga 2 of 16
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Measurement Conditions

DASY sysierm configuration, as far as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Exirapolation
Phantom Madular Fial Phantom V5.0
Distance Dipole Center - TSL 10 rmem with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz = 1 MHz
5300 MHZz + 1 MHz
5500 MHz = 1 MHz
5600 MHz =1 MHz
SE00 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.68 mho/m
Measured Head TSL parameters (220=02)%C IBS5LE% 4.50 mho/m + B 9%
Head TSL temperature change during test <055
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Conidition
SAR measured 100 mWW input power T.94 Wikg

SAR for nominal Head TSL pararmaters

nofrialized o 1W

79.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL comdition
SAR measured 100 mhY inpul power 2,27 Wikg
SAR for noménal Head TSL parametors nofmalized 1o 1W 22.7 Wikg = 19.5 % (k=2)
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Head T5L parameters at 5300 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 359 4.78 mho/m

Measured Head TSL parameters (22.0£0.2)°C WI=E% 4.60 mho'/m = & %

Head TSL temperature change during test 205°C -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em” (1 g} of Head TSL Condition

SAR measured 100 mW input power 8,30 Wikg

SAR for nominal Head TSL parameters normalized o 1W 83,1 W F kg 219.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL conedition

SAR rriasund 100 mW input power 2,37 Wikg

SAR for nominal Head TSL paramealars nomalized to 1W 23.7 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameaters and calculations ware applied,
Temperatura Parmittivity Condustivity

Mominal Head TSL paramatars 220G 356 4 .96 mha'm

Measured Head TSL parameaters (22002 °C 36.1+68% 4,78 mha'm £ 6 %

Head TSL temperature change during test =05°C —
SAR result with Head TSL at 5500 MHz

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

SAR measuned 100 mW input powear 8.42 Wikg

SAH for nominal Head TSL parameters. normalized to 1W 84.3 Wikg = 16.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL candiion

SAR measuned 100 W input power 2.40 Whkg

SAR for nominal Haad TSL paramaters normalized to 1TW 24.0 Wikg = 18.5 % (k=2)
Cartificaln Mo DSGHzV2-1095_May13 Page 4 of 16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL paramelers 220°C 35.5 5.07 v
Measurad Head TSL parameaters (22.0 £0.2) *C 36.0 =6 % 488 mhwo/m = 6 %
Head TSL temperature change during test <0.5*C o
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 em® {1 g) of Head TSL Condition
SAR measured 100 mW input powar 8.24 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

B2.5 Wikg £ 19.9 % (k=2)

SAR averaged over 10 om” (10 g) of Head TSL condition

SAR measuned 100 mW input power 2,34 Wiy

SAR for nominal Head TSL paramaters normalized o 1W 23.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parametars and calculations were apolied.
Temparature Permittivity Condustivity

Hominal Head TSL parametars 220°C 353 5,27 mha'm

Measured Head TSL parameters (22.0£0.2)°C BT2ER 511 mho'm =& %

Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL at 5800 MHz

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

SAR measungd 100 mW input power 7.86 Wikg

SAR for nominal Head TSL parametars nommalized to 1W TE.T Wikg = 19.9 9% (k=2)

SAR averaged over 10 erm™ (10 g) of Head TSL condition

SAR measuned 100 mW ingut power 223 Wikg

SAR tor nominal Head TSL parametars nomalized to 1W 22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

Tha fellowing parameters and calculations wene apolied,

Temperature Parmittivity Conductivity
Mominal Body TSL parameters. 220°C 49,0 5.30 minarm
Measured Body TSL parameters (22.0£0.2)"C 49,6 + B % 5.41 mhafm = 69
Bady TSL temperature change during test < 050 =t
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input powar .44 Wikg

SAR for nominal Body TSL parameters

nmormalized to 1W

74.6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 Wikg

SAR for nominal Body TSL parameters normalized o W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wers applied.
Temperature Parmittivity Conductivity

Hominal Body TSL parameters 220°C 48.8 5.42 mho/m

Measured Body TSL parameters (22.0=0.2)°C A9426% 5,53 mho/m =6 %

Body TSL temperature change during lest «0,5°%C
SAR result with Body TSL at 5300 MHz

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

SAR measured 100 MW input pawer 7.58 Wik

SAR for nominal Body TSL paramelars nonmalized to 1W T6.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input powar 2,12 Wikg

SAR for nominal Body TSL parametens

rarmlizad to 1W

21.3 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220G 486 5,85 mhodm
Measured Body TSL parameters {22.0=0.2)°C 48,1 =6 % 5.80 mho'm = 8 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged aover 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.8 Wikg

SAR for noménal Body TSL parametars

normalized 1o 1W

79.1 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measurad 100 mW input power 218 Wikg

SAR for nominal Body TSL paramelars normalized to 1W 22.0 Wkg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The lollowing pararmaterns and calculations wore applied,
Temperature Permittivity Conductivity

Mominal Body TSL paramebers 220°C 48.5 5.77 mha/m

Measured Body TSL paramelers (220=02)°C 49.0 =B % 5.80 mho/m = B %

Body T5L temperature change during test =0.5*°C
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em? (1 g) of Bedy TSL Condition

S5AR measured 100 MY inpul power 7.76 Wikg

SAR for nominal Body TSL paramaters norrralized 1o 1W 77.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measurad 100 mW input powar 215 Wikg

SAR for norrinal Body TSL paramelars normalized to 1W 21.6 Wikg = 19.5 % (k=2
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48,2 8.00 mhofm
Measurad Body TSL parameters (22,0 £0.2) °C 4865=8% &.24 mho/m =6 %
Body TSL temperature change during test = 0.5 -
SAR result with Body TSL at 5800 MHz
SAR averaged ower 1 em® {1 g) of Body TSL Condtion
SAR measured 100 mWW input power T7.47 Wikg
SAR for nominal Body TSL parameters nommalized 1o 1W T5.0 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW Input power 2.08 Wikg
SAR for nominal Body TSL paramaters nesmalized o 1W 20.7 Whkg = 19.5 % (k=2)
Cartificats Mo: DSGHZV2-1085_May13 FPage 8 of 16
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformed to feed point S020-64j0

Retum Loss -23.5d8
Antenna Parameters with Head TSL at 5300 MHz

Impsdanca, transformed to feed point 5020-33j0

Return Loss. -28.6dB
Antenna Parameters with Head TSL at 5500 MHz

impedance, transformed 10 feed point s320-220

Raturm Logs - 28.5 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed 1o feed point SE00-11]0

Aelurn Loss -24.8dB
Antenna Parameters with Head TSL at 5800 MHz

Impadancs, transiormead to feed point 554 41 - 2.8 2

Aetum Loss - 248408
Antenna Parameters with Body TSL at 5200 MHz

Impadance, ranstormad to feed point 50.7 41 - 5.3 ji2

Retum Loss -255d8
Antenna Parameters with Body TSL at 5300 MHz

Impeedance, transbormed to feed point S080-15i0

Retum Loss -3554dB
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, transformed to feed point Sigir-1.2j0

Retum Loss - 8.4 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed point 56203 + 1.1 ji2
Returmn Loss -24.5 dB

Antenna Parameters with Body TSL at 5800 MHz

Impadance, transformed to lead poin B5.6 41 + 0.3 j2
Retum Loss -25.5dB

General Antenna Parameters and Design

Electrical Delay (one dirsction) | 1.208 ns |

After long term wse wilh 100W radiated power, only a slight warming of the dipola near the leedpoint can be measuned.

The dipole is made of standard semirigid coaxdal cable, The center canducior of the feeding line is disectly connected to the
second am of the dipole, The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are net aflected by this change. The overall dipole length is still
according to the Standand,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Sdplember 24, 2010
Cartificate Mo: DEGHzYV2-1085_May13 Fage 10 af 16
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DASYS Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095

Communication System: UID 0 - CW ; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz: 6 = 4.5 '-:.n'm g = 36.5; p= 1000 kg.n’m » Medium parameters used:
f=5300 MHz; o = 4.6 5/m; & = 36.3; p = 1000 kg."m Medium parameters used: = 5500 MHz; ¢ = 4,79
S/m; t,- 36.1; p = 1000 kg/m’ , Medium parameters used: f = 5600 MHz: o = 4.89 S/m: & = 36; p= 1000
kg/m’ , Medium parameters used: f = 5800 MHz; o = 5.11 Sim; &=35.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard; DASY 3 (IEEEMECFANSI C63.19-2007)

DASYS2 Configuration:

+ Probe: EX3DV4 - 3N3503; ConvF(3.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1);
Calibrated: 28.12,2012, ConvF(4.91, 4.91, 4.91); Calibrated; 28.12.2012, ConvF(4.76, 4.76, 4.76):
Calibrated: 28.12.2012, ConvFi4.81, 4.81, 4.81 ¥ Calibrated: 28122012

+  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn6(1; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  DASYS2 528601115 SEMCAD X 14.6.9(T11T)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 65,153 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(I g) = 7.94 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm {Hxﬂx?}f{:ube ¥ Measurcment grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.596 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.3 Wikg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR {measured) = 193 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65,084 Vim; Power Diift = 0,08 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(1 g) = 8.42 Wike; SAR(10 g) = 2.4 Wikg

Maximum value of SAR (measured) = 20.0 Wikg

Conificale Mo: DSGHEV2-1095_May13 Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
disi=1.4mm [Sxﬂx?}f{:uhe 0= Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.341 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 32.9 Wike

SAR(1 g) = 8.24 Wikg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1 4mm

Reference Value = 61.473 Vim; Power Drift = 0,09 dB

Peak SAR (exirapolated) = 32.8 Wikg

SAR(1 g) = 7.86 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

=6.00

-12.00

-24.00
-30.00
0dB = 19.2 W/kg = 12.83 dBW/kg
GCartificate Mo: DSGHzYV2-1085_May13 Page 12 of 16
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 31.05.2013
Test Laboratory: SPEAG, Zunch, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DAGHzV2 - SN: 1095

Communication System: UID O - CW ; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 3600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.41 5/m; & = 49.6; p = 1000 kg/m’ , Medium parameters
used: f= 5300 MHz; o = 5.53 S/m; & = 49.4; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; ¢ =
5.8 §/m; &, =49.1; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz: & = 5.8 S/m: & = 49: p = 1000
kg,"lll3 » Medivm parameters used: = 3800 MHz; o = 6.24 5/m; & = 48.6; p= 1000 k,ig,-"m?r

Phantom section: Flai Section

Measurement Standard: DASYS (IEEEAEC/ANSI Co3.19-2007)

DASYS52 Configuration;

o Probe: EX3DV4 - SN3503; Convl(4.91, 4.91, 4.91); Calibrated: 28,12.2012, ConvF(4.67, 4.67,
4.67T); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvFi{4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvFi4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013

s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  DASYS2 52.8.601115); SEMCAD X 14.69(7117)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.744 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(L g) = 7.44 Wikg; SAR(10 g) = 2.08 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (BxBx7TWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 58.871 V/m; Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 30.4 W/ikg

SAR(1 g) = 7.58 W/kg: SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measurcd) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.666 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 18.7 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58 108 Vim; Power Drift = -0,00 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, I=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.451 V/m; Power Drifit = <003 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 747 Wikg; SAR(10 g) = 2.06 Wikg

Maximum value of SAR {measured) = 18.2 W/ikg

-30.00

0 dB = 182 Wikg = 12.60 dBW/ikg
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Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial N0.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial N0.1095

Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (ohm) (ohm)
5900MHz 5.31.2013 | -23.943 - 50.168 -- -6.371 --
5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5300MHz 5.31.2013 | -29.552 -- 50.248 -- -3.330 --
5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 -- 53.162 -- -2.225 --
5500MH
z 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 -- 56.021 -- -1.141 --
5600MHz
5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.31.2013 | -24.760 -- 55.436 -- -2.758 --
S800MHz 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
D5GHzV2 Serial N0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (ohm) (ohm)
5900MHz 5.31.2013 | -25.481 - 50.662 -- -5.322 --
5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5300MHz 5.31.2013 | -35.508 - 50.785 -- -1.496 --
5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5500MHz 5.31.2013 | -28.426 -- 53.750 -- -1.184 --
5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.31.2013 | -24.537 -- 56.195 -- 1.139 --
5600MH
z 5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.31.2013 | -25.494 -- 55.594 -- 0.342 --
5800MH
z 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095

D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
1 smith (R+30 1

-

Prink

Abart: Printing

Printer Setup...

Inwvert Image
ON

ES0914 Setup

d Misc Setup

Backlight
ON

—_—
Firmware:
| Revision

v

Statt & GHz

D5GHzV2-Body

IFEW 70 kHz Stop & GHz IFBW 70 kHz

W1 Start & GHz Stop 6 GHe [ [!

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

i L Ackive ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State
] cale 1.0000 [F1 D=1]

>

I Prink

Abart Printing

Printer Setup...

Invert Image

ES0914 Setup

H Misc Setup

Backlight
OM

—_—
Firmware
| Revision

—

Statt & GHz IFEW 70 kHz Stop & GHz

1 Stam & GHz IFBW 70 kHz Stop & GHz [EEA)
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No0.1095
Head
Real Imaginar
Date of Measurement LORSeStLé(TB) D(Oe/(l)t)a Impeggnce 8?:% Impaegdaﬁcye (lgﬁlr%
(ohm) (ohm)
5.31.2013 | -23.943 - 50.168 -- -6.371 --
5200MHz | 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.28.2015 | -23.192 0.99 50.909 0.16 -6.980 0.228
5.31.2013 | -29.552 - 50.248 - -3.330 --
5300MHz | 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.28.2015 | -28.187 3.74 49.973 0.171 -3.953 0.471
5.31.2013 | -28.522 -- 53.162 -- -2.225 --
5500MHz | 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.28.2015 | -27.742 6.43 52.976 0.727 -2.962 0.612
5.31.2013 | -24.762 -- 56.021 -- -1.141 --
5600MHz | 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.28.2015 | -25.523 2.82 55.487 0.531 0.283 1.008
5.31.2013 | -24.760 - 55.436 - -2.758 --
5800MHz | 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
5.28.2015 | -25.841 7.32 55.187 1.363 -1.813 0.503
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D5GHzV2 Serial N0.1095
Body
Real Imaginar
Date of Measurement LcF)Qsesué(rer;) D(Oe/(l)t)a Impedance (?)ﬁlrf) Impegdancye (?)ﬁlrf)
(ohm) (ohm)
5.31.2013 | -25.481 - 50.662 - -5.322 -
5200MHz | 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.28.2015 | -24.992 4.37 50.975 0 -5.587 0.749
5.31.2013 | -35.508 -- 50.785 - -1.496 -
5300MHz | 5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.28.2015 | -32.699 4,90 49.852 0.14 -2.406 0.326
5.31.2013 | -28.426 -- 53.750 - -1.184 -
5500MHz | 5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.28.2015 | -30.006 5.83 52.895 0.028 -1.424 1.318
5.31.2013 -24.537 -- 56.195 -- 1.139 --
5600MHz 5.29.2014 -24.330 0.84 56.344 0.149 0.347 0.792
5.28.2015 | -25.266 3.85 55.666 0.678 0.746 0.399
5.31.2013 -25.494 -- 55.594 -- 0.342 --
5800MHz | 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545
5.28.2015 | -24.266 2.58 56.492 0.605 -0.292 0.911

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

40.00

10.00

-10.00

-40.00

Start 5 GHz IFEW 70 kHz Stop b GHz Start 5 GHz IFBW 70 kHz Stop 6 GHz [

D5GHzV2-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Inskr State

40.00

10.00

-10.00

-40.00

Start 5 GHz IFEW 70 kHz Stop b GHz [ |1 Start & GHz IFBMW 70 kHz Stop & GHz [
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Calibration Laboratory of
Schmid & Parinear
Enginesnng A

Fevchaimaltiase 43, 3004 Tinseh, Switzeriee

E Sehaeizprischer Kaltinerdimhe?

c

E Swing Callbration Sairvice

Sarilon dliaad dFsSsnnnge

DRI EvE il inraban

ruc

A i by ihe Swiss Acoreciisiir Serans (At hecrudilatian No.: SCS 0108
The Smisk Accrediialion Serwe (s one ol the sigratories §o the EA

WypSialeral Agresimani e iha meognitien of callbration cerificates

Glossary
DAE data acquisition eleclronics
Connecior angle nfermation used in DASY system to align probe senzor X 19 the obot

coordinate sysiam

Methods Applied and Interpretation of Parameters
» OC Voitage Measurement; Calibration Factor assessed for use in DASY systam Dy
pomparison with 8 calibrated instrument traceable 1o national standards. The figune given
corresponds to the full scale range of the volimeter in the respeactive range

» Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool Inserted, Uncariainty 15 nol required.

»  The following parameters as dosumented in the Appendix cantain technical infarmation as a
resull from the performance @8l and requirg no uncernamiy

« OO Volage Measurernent Linsanty: Venfication ol the Linearity &t + | 0% and - 105 af

the neminal calibrafion voltage. Influance of offset voltage i included in this
measuremen

o Comman mode sansitivily: Influsnce of a positive or negative commeon mode voltage on
the differantial maasurament,

« Channel separation: Influence of a voltage on tha neighbor channels not subjact 10 an
|'||j-||| '.'rllu'.=|:_|E.

« AD Converer Values with inpuls shored: Values on the intemal AL convaner
comesponding to 2ero Input voltage

o Input Offsel Measurement Ouiput voitage and stalistical results over a large number of
raro voltage measurements

o (nput Offsef Current: Typecal value for information; Maximum channel mpt alfse
current, not considanng the inpul resesiance

s Input resistance: Typical value for information: DAE input resistance at the conmectar,
durng intemal avto-zercing and during measurement

« Low Battery Alarm Voltage: Typecal value for information, Below this vollage, a batlery
alarm signal is genaralad.

«  Powsr consumphon: Typical value for information. Supply currants in vanous operabing
modes
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0C Vol lage Measurement
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L-annector Angle
Connecior Angle i
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Vellage Linearity

Errar (%)

| High Rmngs Reading (uy) l‘.llHn-rnru:.n (sV] .
| Chanmed X & InpLil 002, Bl 4.39 i
lﬂllau:lel K _-r.|.rlpul l -.=IJI.|i.l.'| L = | 1.62 a.m
Channal X = Input 2000338 | 171 0o
Chanmas] Y & Inpul | 20000, B 183 LLEH
Channal ¥ & Inpul 00132 1,15 01 |
Channe! ¥ - Input 20004 58 .68 : -0oo
E‘hun;l;--z- = Input 200028 B3 | 1"'“I-1 : [0t
ChannelZ  « Input ow00as | oos | 0.00
E-ll.:urucl Z - lnpul | -zooosse | e | .00
Low Range | Festding (V) Difference (V) Erma‘_l‘ll-_l
Channal X + Input ' 2000 |:1- .10 .01
Chanmsal X =+ Input 20071 .31 016
Channa| X Input 189 E"-? 005 i} 'ZI_?
Charnna| Y =+ Input .;=|_-|::|_| T -0 -:I-! 000
I: n.il'n'lil b a Imput | 20024 0.T% 0.38 -
Chamns] Y - Il 155,46 -0.35 L |."'
ChanlZ -+ kgt 2001 26 043 (.02
Channal Z + Inpit 199.96 SN -0.50
Channesl I = Ingiit 20 T -2 TE 1.38
2. Common mode sensitivily
DASY mapsuramant pammalers; dulo Jero Time: 3 sec, Maaauiing ima: 3 sec
Common imode I High Rangs Lo Asnge
input Voltage (mVy] Avarage Roading (V) Ayerage Reading (V)
Channel X 200 [ T.52 -EI.E‘E; I
200 | 1021 BE3
Channsl ¥ wLK] 745 i
i B0 &40 _F“ 24
Chun;E_ 20K o, B .35
- 20 | 434 ar I

3. Channel separation

DASY messuremant pararelen: Aubd Jere 1ime: 3 sec; Massunng tme: 1 3ec

Input Yaltage {mi) Chanmal X (¥} | Channed ¥ (V) Charimel £ {a¥)
Channel X 200 160 -3.27
Channal ¥ 200 | 038 4.6 |
Channel Z ana 193 .83 '
C ate No: DAEA-1245_Jul1E Pags £ ol
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DAS il parmme Aarlo Zaro Timm: 3 sec, Maasuing lime; 3 sec

| | High Renge (L58) Low Renge (LS6)
|CI'.-||I|-.'I:'E. | SE T PN

I i

| Charneel ¥ | 5] i G

| Channs| Z [ 15843 17349

5. Inpul Ofset Measuremen!
DASY measurement paramalba: Auko Feeo Time: 3 sac; Messunng trmes 2 sec
et 1L
- i 3y
| | Avorags (jV) | min. Oftsat {pW) | ma Offast |V e IJ:.:::mun
||: hanned X | 1.7 % 4 : 056 |
Chanpsl ¥ | 0.4 15 0.44
Channal £ 164 | 1.73 {1 o2 .51
E. Input Offset Current
Maminal Inpud cirsdliry oMsat curnsnl an all chanrela: <2514
7. Input Resistance (Tyical seiues o informadian]
faraing (KOhm) lu'l::! uring {MOhm) :
Channesl X 200 200
Channel ¥ i el
| Channed 2 20 20
8. Low Batlery Alarm Voltage [Tipical valuss far nfomnation)
Typlcal vaties Alarm Level (WVDC)
Supply {= Voo T8
Supply |- Yoo 7.6
9. Power Consumption [Typical values lor infoemation)
Typical values Switched off (maA) | Stand by {mA) Transmitting (mda) |
| =1
Supply [+ Veo) +0, 01 T + 14 |
Supply - Vool 01 q | B |
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Calfbrathon Laboralory ol

c - i aaihr =
g iovmeinshiimigr HaC-MiA 9 - e s
|t 8| L= LB 5 E, - .
Teuphauisirasse 45, 0 Turch, Sestrariand o aikrafinn Smn
" i HAS kcoreditasion Mo DD UT0E

The Swiss Arcredisben Sarvize 14 ota O = gignssones in == EA

Rsitiintaral Agmeesoaiil Tar e eoagniiicn of celitreion cearll i

ot CCS-CN (Auden) Catificaie Mo; EX3-3T88_Jul1s

CALIBRATION CERTIFICATE |

Cabbrminn peicidia) O CAL-D vE. (A CAL-14,w4, O CAL-23 w5, CiA CAL-25 v
Calibration procedune for dosimetnic E-field probes

brshion da luly 24, 2013
T Lt iErale S 00 =TRIH EE; (LNl sardiy | fionsl sl 4 LN Dy a g TS LPEITHEITLE |4
1 Wl i T il 1 "L 1 i =
i A K (e DL R I
. foaTeaiy LEs (WA dwemd A
X 0 -l Dl (Cormhoate b S iy Ebralion
g4 Apr-15 | b 2178 Wi 12
Wy 14t Aipg-15 [ T 3 :- I_ .u L,
Jhaerce 3 08 ARenuaion K. ESDSE (30 1-fipe-15 | b 2128 War-1
iakdencg 31 08 A AW SE2TT (il -5 [ ] by | Wi i |
- > 1 A Ao (7] a1 T y e T TF Eer iR [T?
Elhlloadit R o ' ———
Tlasrnice Pioid ESIOVE 2R WD 14 o ES3-W013_ Deaz1d D=1
i, ER; HE 14-Jan-15 (Mo, OAEA-33] lan15| ii- 18
e 1 | ML 1
soondany Shard I Caech Ll (v IiEs)
e i iF i :-._ Lpw-1 --!. |
1 [
Femib. il - 1 i i
1 1 e e
i v Aestkn Lol i VEfrerad 1
Kain Poknwe Tachmoal kaape
& e W |
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g Grhewrarmcssit Bafleirden e

C Bersice ==mie ANCTROgE

FII-\.'JII'IL—JFIF-:I A3 g = 5 Serertiin WWHEEGIT [H L BSsr
Toughmmetrmass 45, B4 Tunioh, Rwitasriand e ", Swiik Cafibration Servce
Brrredies by the S Adevariiaion Sereoe (5A%) Accreditation Mo.: SCS 0108

The Swine Accraifliicn Sorsce s one of Be slgnatoris o ms EA
Masitiitmral Agreemsant Tor e meogniian of cillbrion ceriibcaies

Glossany:
oL lisse smmuialing Bouid
MORM: .7 serEdily i ree spacs
FpuF sarssmaty i TSL f NOBEME.y.T
OCP dicde compression painl
cF crast facior {1iduly_cycie| ol te RF signa
6B CD minclahon dependand linganzalion parmms|ers
Palarizabion ¢ w ratetion amund probe A
Polarizatan & 5 rlaticn arpund Af & Mt B in he plane nomal o probe axes [al measuremant cemer)
@, =10 iz narnal 1o prabsa axis
Connactar Angle indormation uoed in DASY sy=tam to slign probe sapsar X o the mbol coondingle 5ysiem
Calibration i Performed According to the Following Standards:
gl |EEE 83 1620.2013, "IEEE Recommendead Praclice for Daleemining Lhe Peek Spatias-Amraged Spacilic
Absanption Bate (SAR) in ths Human Hasd from Winsless Commurcations Davicas: Measuramant
Technigues®, Juns 2083
By IEC 622001, "Proceduns (o measura the Specific Absarplion Rate (SAR) for hand-tald davices used n cloga
preaimity b the aar (frequency e al 300 MHz 0 3 GHZY", Fetwuary J005
o) IEC 62200-2, Procadura o dglermine the Specilic ADsorpbon Rarie {SAR) fr wirsiess commuricalion devices
wzad i close prosimily bo e human body (requency range of 30 Mz to B BHZ March 010
41 KDOB BESES4. “SAR Measurement Requirements faor 100 MHz io G GHZ'

Methods Applied and Interpretation of Parameters.

NORMy v, 2 Assessad for E-field potarzation $ =0 (F 5 800 MHE in TEM-cek; [ = 1800 MHZ H2Z waveguce|
MORM:,y,2 are anly ifermediate values, e he uncerenties of NORMs.y.z does not affect [he E™-field
uncartainty nside TSL (2o Delow CamF)

o NORM{DS .2 = NORMY, )y 2 " requancy_mapamse (a8 Frequancy RAesponse Chat), The inoanzation =
mplemaniad i DASYS soltwire veraions kter than 4.2, The uncertainty of the frequency response s inchced
in the staled uncestainty of ComaF

« [Py p.x OCF are numerical linearisstion paramalers assessed based on e data of power Swesp wih LW
signal [no uncetainty rEouined) OGP does not dapand on requency nor mieda

s  PAR PAR is Bie Peak o Average Ratio thal is ol calibrated but detarmined besad an the signal
tharaclesistics

«  Axyr Bz Cry s Deyr WVRep: A 8 C, 0 e numancsl ireanzaton paramelers assessad Dakdead an
the dats of pawar swaep for specsic modulation sgnal, The paramsiers do not depand on frequency nor
moda. VIR = e masmuam calibration rangs exprescsad n RS voilages scroes the oode

s ConeF and Boundary Effect Parameders: Assassed in fial phaniom using E-figld {or Tomperatsre Trarstar
Sxandard for | < B00 MHzZ) 8ng nede waveguida using anafybcal field disiibutions based on powes
measurEmenis far | = B0 MHz. The sama setups are used lor assessmeni ol the parameters applied for
biourdsry Compansation [akpha, depih) of which typical uncertainty walues am ghten These perafmalers ang
used i1 OASY softwans fo mamve prabs sscuracy closa o fhe baundary. The senstely m TSL comesponds
£ NOEMe .z * Came whareby the uncertainly corresponds. to that given for CanvF. A Fraquancy capenden
Coun |8 usat n DASY versicn 4.4 and higher which allows extarding tha waidity from 2 50 MHz fo 4 100
sHz

«  Sphevical isciropy (30 devistion fram isatrapy): i & fiald of low gradients reslized u=ng a fla phaniom
axposed by 8 pabon anlkena.

«  Hansor Offset The sensor offset cormasponds (o the offset of wriual measuremenl cenler from Ihe prabe ip
[an prabs &os), Mo ioerance reguired

+ Connestor Angle: The angle is assessed usng the informadian gained by datermining the NORMY (R0
uncariany required)

Carilicain No: EX3-ITH0_A41S5 Faga & ol
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Probe EX3DV4

SN:3798

Manufaclured April 5, 2011

Calibrated: July 24, 2015

Calibrated for DASY/EASY Systems

Pl i e pal b well DASY S systamly
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