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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit s a delicate; high precision Instrument and requires caralul reatrment by fha ssaer. There an no
sarviceabls parts inside the DAE, Special attention shall be glven o lhe followsng poinis:

Battery Exchange: The battery cover of the DAE4 unit is closed using a scraw, over lighlening e screw may
cause the threads inside the DAE o wear out,

Shipping of the DAE Bafore shipping the DAE to SPEAG for calibration, remove the batlerias and pack tha
DAE in an antistatic bag. This anlistatic bag shall then be packed nto a larger box o condainer which protecis the
DAE from impacts during transportation. The package shall be marked fo indicats that & fragile instrument is
insida,

E-Stop Fallurex Touch detection may be maffunctioning due o broken magnats in the E-stop. Rough handiing
of the E-stop may lead to damage of these magnets. Touch and codllsion arors are ofien caused by dust and dirt
accumulated in the Estop. To prevent Bstop fallure, the customer shall always mount the probe 1o the DAE
carefully and keep the DAE unit in & non-dusty environment if not used for measuramenis.

Repair: Minor repairs are performed at no exfra cost durlng the annual cafibration. Howewver, SPEAG reserves
the right to charge for any repair especially If rough unprofessional handiing caused the defact,

DASY Configuration Files: 3ince the exaci values of the DAE input resistances, as measured during tha
calibration procedure of a DAE unit, are not used by the DASY soffware, a nominal value of 200 MOhm s glven
in the corresponding configuration file

Important Note:
Warranty and calibration is void If the DAE unit is disassembled partly or fully by the
Customer.

important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and Is part of the annual
calibration procedure. '

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when

disconnecting the probe from the DAE.

Schmid & Partner Enginearing

TH_BRO4031 540 DAE4 doc 11122009
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Calibration Laboratory of

; Schweizerischer Kalibrierdienst
Schmid & Partner Servioe suisse d'étalonnage
Engineering AG Servizia svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzerland Swiss Callbration Service
Accradied by Ihe Swias Accredilation Serdos [SAS) Accreditation Mo.: SCS 108
The Swiss Acoreditation Service is one of the signatories to the EA
Multitateral Agreament for the recognition ol calibration certificates
client  Sporton TW (Auden) Cartificate No: DAE4-1424 Feb14
1EALIEHATIDN CERTIFICATE |
Obsact DAE4 - SD 000 DD4 BM - SN: 1424
Calibration procadirs(s) QA CAL-0B.v26

Calibration procedurs for the data acquisition electronics (DAE)

Calibration dabe: February 11, 2014

This calibration cedificate docwnants the tacaability to nationel standards, which resfira i physical unils of measuresments (S1),
The measuaments and the uncertainlies with confidance probabilty are givan on the following pages and are past of the conificabe

Al caliveations have been condissled in the cdosed laboratory facily: envircnmant emoeratuee (22 + 3150 and humididy < 70%,

Calibration Equigment usaed (MATE crilical for aalibration)

Frimary Standards I # Cal Date (Certilicats Ma.) Seheduled Casbration

Figithleny Mullimater Tyga 2001 SN; DatiETa 0-Opt-13 [Woc13878) Oct-14

Sapandary Standards I A Check Date {n houga) Seheduled Chack

fuabe DAE Calibraticn Lnil SE UWSE 053 A4 1001 O7-dan-14 {In house check) In hausa chack: Jdan-1%

Cafibrator Box V2.1 SE UMS 006 AA 1002 O7-Jan-14 (in bouse check) In house check: Jan-15
Maime Function Signature

Callbrated by . Mayoras Tachmzlan

o chbgeiicy
Approved by: Fin Bomholt Deputy Technical Manager ?’— / = z;;,’ﬁ-’"
. A

Izsued: Fabruary 11, 2014

This caliration canificats shall not be reproguced except in full withous writban approval of the leboraioey

Cerificate Mo: DAE4-1424_Febid Page 1 of &
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Calibration Laboratory of
Schmid & Partner

Engineering AG
feughaussiresse 43, BI04 Zurich, Switzerland

Schweizerischer Kalibrierdionst
Service sulsse d'dtalonnage
Servirio avizzero di taratura
Swiss Callbration Service

Accradiled by the Swiss Accreditaton Senice (SAS) Accreditation Mo.: SCS 108
Tho Swiss Accreditstion Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
= DC Vollage 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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Volitage 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 nelghber 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.

= 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 Batftery Alarm Voftage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

» Fower consumption: Typical value for information. Supply currents in various operating
modes,

Cerificate No: DAE4-1424 Fabid Page 2.0f 5
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DC Voltage Measurement
AD - Converter Resalution nominal

High Ranga:
Low Range:

ILEB =
1LEB =

6.1V,
ainy

full range =
full range =

~100... 4300 mV
1. 3mY
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

z

High Range 4032.049 + 0.02% (k=2) | 403.528 £ 0.02% (k=2) | 403.106 + 0.02% (k=2
Low Range 3.96725 + 1.50% (k=2) | 3.96894 £ 1.50% (k=2) | 3.98334 + 1.50% (k=2
Connector Angle

Connector Angle to be used in DASY system

J58.0°£1°

Cerificate No: DAE4-1424_Febid

Page 3of &

5/57



Appendix
1. DC Voltage Linearity

High Range Reading (pV) Difference (LV) Error (%)
Channal X + Input 20003076 -3.28 -0.00
Channel X + Input 20005, 77 1.83 0.01
Channel X - Input 20003 61 1.53 0.1
Channel ¥ + Input 20002183 =218 000
Channel ¥ + Input 2000324 -0.56 -0.00
Channel ¥ = input -20004. 71 0.63 -0.00
Channel £ + Input 200033.53 {135 0.00
Channel £ + Input 2000224 -1.53 =0.01
Channel Z = Inpiit -20006.38 -1.21 001
Low Range Reading {uV) Difference (V) Error (3}
Channel X + Input 200059 0.0 =000
Channel X + Input 207,058 0.35 017
Channel X = Iput - 158,64 0.68 .33
Channel ¥ + Input 200083 043 002
Channel ¥ + Input 200.09 -01.35 -0.18
Channel ¥ = Input «189.95 0. 46 023
Channel £ + Input 200045 0,19 .01
Channel Z + Input 190 23 -1,27 =164
Channel Z - Input -2{010,98 1,60 0.80

2, Common mode sensitivity
DASY measurement parameters: Auto Zers Time: 3 sec; Measuring fime: 3 sec

Cammoan mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV})
Channel X 00 -84 sgoat
- 200 344 1.74
Channel ¥ 200 13,76 -13.63
- 200 1211 11,48
Channel Z 200 =B.78 <823
- 200 B.47 633

3. Channel separation
DASY measuremant parameters: Aulo Zeco Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (pV) | Channel ¥ (uV) Channel Z {pV)
Chanrel X 200 - 373 3,68
Channal ¥ 200 B.52 - 4,56
Channel 2 200 064 Tied | -
Cerificate MNo: DAE4-1424_Feb14 Fage 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec

High Range (LSB) Low Range {LSB)
Channel X 15556 15495
Channel ¥ 15857 16025
Channel Z 15899 18257

5. Input Offset Measurement
DASY measurement paramaters; Aulo Zaro Time: 3 sec; Measuring time: 3 sec

Input 102
Average (iV) | min. Ofset(uV) | max. Offset(uv) | ' ';::'““"
Channel X 0,86 -0.25 2.52 0.43
Channel ¥ 1.07 -1.41 2268 48
Channel Z -0.74 -1.63 0.51 0.41
6. Input Offset Current
Mominal Input circuitry oftset cumrent on all channels; <254
7. Input Resistance (Typical values for information)
Zeroing (kORm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical vaiues for information)

Typical values Alarm Level (VDC)
Supply [+ Veo) 7.9
Supply (- Vee) -7.8

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by {ma) Transmitting (mA)
Supply (+ Veo) +0.01 =6 +14
Supply {- Vcc) —0.01 a .0

Cerificata Mo: DAE4-1424_Febl4

Page 5ol 5




Calibration Laboratory of
Schmid & Partner

Engineering AG
Feughsussirasss 43, A00M Furich, Switeerland

Schweizerischer Kallbrierdiensi
Bervice suisse d'étalonnage
Seryvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sendce (A5 Accreditation No.: SCS 108
The Swiss Acoraditation Service is one of the signatorias to the EA
Multitateral Agreement for the recognition of calibration certificaies

cient  Sporton-TW (Auden) Certificate No: D750V3-1107_Feb14
IEALIEFIAﬂﬂH CERTIFICATE I
Cibjact D750V3 - SN: 1107
Calibration procsdura(s) QA CAL-05 S

Calibration procedure for dipole validation Kits above 700 MHz

Calltration dae: February 08, 2014

Thig salibration canificabte documants {he raceabilly o natonal stardards, which realize the phivalcal unss of megsuamans (S
Tha maasuremants gnd the uncadamtes with confidence prebebiiily sne given on tha iolawing pages and ane part of Tha cerificate.

All calibrabions have been conducted in ihe closed BEaboratary Faclity; ervirerment tampenature (22 + 3)°C and humiciy < 70%.

Calibration Equipmant used (MATE afical for calibration)

Primery Standands 10 # {al Date {Cartficate Mo Scheduled Calibration
Powes meles EPM-14254 GRATARIT0 Da0ct-13 (Mo, 217-01827) D14

Power sengar HP 84814 US3r20:783 09-0t-13 Mo, 2 T-01827) Ote14

Power sensor HP 84514 B 1083317 DE-0ct-13 (Mo, 21 01828} Dol-14

Rafarimce 20 dB Attanuatos M- 5056 (20k) D-Apr-13 (Mo, 217-01736) Apr-id

Typa-N mismalch combination SN: S4T.3 J 0Ba27 O-AprA3 (Mo, 21701735 Asr-14

Falorenoe Probe ESH0VI SN; 3205 30-Dec-13 (Mo, ES3-3206_Dec 3} D=1

DaE4 S B 25-Apr-13 (Mo, DAE4-G01_Aprid) Apr-14

Secondary Standards 0¥ Check Date (in house) Scheduted Check

AF generator R&S SMT-05 100005 O-Anig-90 fin Bouse check Ool13) In house check: Ool-18
Mabwark Anetyzes HP BTESE USATIONEEE 54206 18=0ct0 {in house check Ocl-13) In howse cheok: Oat14

Mame Funclion
Calibeatad by Claudio Levitéar Laboratary Tachnician

Aparoed by: Katia Pokovic Tochnical Manager M
-

tzsued: February 13, 2014

fadiedesline e

Certificate Mo: DT50V3-1107_Feb14 Page 1ol 6
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Calibration Laboratory of

- Schweirerischer Kalibrierdienst
Schmid & Partner

Sarvice suisse d'étalonnage
Engineering AG Sarvizlo svizzers di taraturn
Zeughausstrasse 43, 8004 Lurich, Switzerland Swiss Calibration Service
Accradied by the Swizs Accredilalion Senice [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Mudtilatersl Agraament for the recognition of calibration certificaies

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDB B&5664, "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 cerificate 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 Foint Impedance and Return Loss: These parameters are measurad 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 Beturn Loss ensures low
reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA cennector 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.

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

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

Cartificate No: D750%3-1107_Fabi4 Fage 2 of &
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Measurement Conditions

DASY systern configuration, as far as nol given on pags 1.

DASY Version DASYS Y52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flal Phantom

Distance Dipole Center - TSL 15 with Spacer

Zoom Scan Resolution du, dy, dz =5 mim

Frocquency TEO MHz =1 MHz
Body TSL parameters

Tha fellowing parameters and calculations wars applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 2200 a8 .86 mho'm

Measured Body TSL parameters (220 £0.2)°C 542286 % 0.98 mhalm + & %

Body TSL temperature change during test <050 T ——
SAR result with Body TSL

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

SAR measured 280 W input posier 218 Whikg

SAR for nominal Body TSL parameters

normalized to 1W

8.54 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g} of Body TSL

canditian

SAR measured

280 mW input power

1,44 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.67 Wikg = 16.5 % (k=2)

Corificate Mo; DVS0N3-1107 _Fabid

Page 3 of &
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Appendix
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4900 < 3.7 3
Returm Loss - 28.3 dB8

General Antenna Parameters and Design

Electrical Delay {ona dErection) 1.0603% ne

Aftar lang team use with 100W radiated power, enly a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The canter conductor of the leading line is directly connected to the
second arm of the dipole. The antenna ks therefore short-circuited for DC-zignals, On some of the dipoles, small and caps
ars added 1o the dipole arms in order to improve matching when loaded according to the position as explainad in the
"Measurement Conditions” paragraph. The SAR data are not affected by this changa. The overall dipole length is still
acoording to the Standard

Mo excessive force must be applied 1o the dipole anms, becausa they mighl band orthe soldered connections near tha
feadpomnt may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 21, 2014
Certificate Mo; D7SW3-1107_Fabi4 Page 4 af &
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750 3; Serial: D750V3 - SN: 1107

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

Medium parameters used: { = 750 MHz; o = 0.98 S$/m: & = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 4.91; Type: QDODOP49AA; Serial: 1001
DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 06.02.2014

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube :
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.920 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.20 Wikg

SAR(T g) =218 Wikg: SAR(10 g) = 1.44 Wikg
Maximuom value of SAR {measured) = 2.53 Wike

o
EH
SR
€14
521
am
1036
0dB =253 W/kg =4.03 dBW/kg
Cerlficate Mo: D7S0VE-1107_Febid Faga & of &
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Impedance Measurement Plot for Body TSL

& Feb F@ls L@aEvadd
EE]] i1 1-U FB 1: 42,084 & —iEE#iﬂ Sv.916 pf THA RN 0@d HHz

O 1

o8

ﬁ'\'l_.]
16

Hld o
M2 S11 LoB 5 dS/REF -28 8 1-28.340 dB 750,008 658 MHz
' I

l | nd 1 B o
Fin . :

16 |
— | d 4
Hid ! -
SRkt SHAGa 866 MHz ETOP 938,800 D80 iz
Certificate No: D750V3-1107_Febi4 PageBol &
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zoughausstresse 43, B004 Zurich, Switzerland

Areredited by the Swiss Accreditation Service (SAS)
The Swiss Accrediistion Servioe is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

ciient  Sporton-TW (Auden)

Schwelzerischer Kalibrierdienst
Service suisse d'#alannage
Sarvizio svizzero di taratura
Swiss Calibration Servica

Acoreditation Me.: SCS 108

Cortificots No: DB35V2-4d167_Febid

Disjact

Calibration proceduns(e}

Calibration date;

DA35V2 - SN: 4d167

QA CAL-O05.vB

CALIBRATION CERTIFICATE |

Callbration procedure for dipole validation kits above 700 MHz

February 06, 2014

Cafsration Equpmani w=ed (METE criboal for calieation)

This casbration cerilicats documents tha traceatdity to national standards, which realize the physical units of maasurements (S1).
Trne massuremants and tha uncermines with confidenca probatility e given oo The foSowing ages and are part of tha cerificate.

All calibrations kave been condictad in the cossd laboratony facisty; envircnmant femoaraiiee (22 = 370 and eurnidity = TO%

Thiz calibration cerificase shall ot e reprodisced swcapt in full wilthaut wilten approval of the Bbomabory.

Primany Slandaris i ¢ Cad Date |Codificatn Mo.) Seheduled Casbration

Power meter EPR-4424 GRITAEIT0Y D= Caot-13 (Mg, 2170 BT Oct-14

Power sarsor HF 84814 LISa7 283743 08-0el-13 (Mo, 21 7-01887) Oci-14

Power sananr HP B4a1A MyY41082817 090013 (Ne. 217-01828) Oci-14

Arferanca 20 dB Attaristar SM: 5058 [20%) O4-Apr-13 (Mo, 217-01738) Apr-14

Type-X mismatch cambinaton SN; B047.3 [ 06327 O-Apr13 (Mo, 217-01738) Agr-14

Aafarencs Probs ES300VE BN E205 A)-Dec-13 (Mo, ES3-2808 Dacld) Dec=14

DAE4 M- B0 o5 Apr-12 (Mo, DAEA-S01_Apri3) Ape-14

Sacandary Standards I d Chisck Date {in housa) Scheduled Check

AF gererator RES SMT-06 10005 Oud-ALig-88 [in house chack Oct-13) in houesse check: Ocl-16

Metworns Analyzer HP 875IE US3ran0aas 54206 1840cs4 {in house check Ooi-13) In howse chack: Ocl-14
Marne Funetion jgnitiys |

Galibrated by Clauio Leubler Labarstory Technician |%

Approved by Kalja Pokavic Technical Manager ﬁ g

Isspad; Fabruary 13, 20014

Cedificate Mo: D835V2-40167_Fabl4

Page 1 ol&
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Teughausstrasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdlanst
Bprvice suisss détalonnage
Servigo svizzero di taratura
Swiss Calibration Service

Accreditad by the Swiss Accreditation Servion (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service i one of the signatories 10 the EA
Multilstersl Agreement for the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
PSA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 criented
parallel to the body axis.

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

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

s  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 parametlers are used to calculate the
nominal SAR result.

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

Cerfificate Mo: DE35YV2-44167_Fab14 Page 2 ol &
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Measurement Conditions

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

DASY Version DASYS WE2.87
Extrapolation Achvanced Extrapolaticn
Phantom Meodular Flat Phantom
Distance Dipale Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency B35 MHz + 1 MHz
Body TSL parameters
The following parameters and calculations were apphiad,
Temperature Permittivity Conductivity
Nominal Body TSL parametars 220°C 552 .87 mho'm
Measured Body TSL parameters (F20£021°C Bl + 6% 1.00 mha'm £ 6 3%
Body TSL temperature change during test =05 - —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Conditlon
SAR measuned 260 mW input powhar 241 Wikg
SAR for nominal Body TSL paramelers normakized to 1W .38 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAH measured 250 mW input power 1.57 Wikg

SAR for nominal Body TSL prramaters

normalized o 1W

6.15 Wikg = 16.5 % (k=2)

Certificats Mo: DEISV2-4d167_Febia Page 3ol B
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Appendix
Antenna Parameters with Body TSL

Impadance, transtarmsad o feed point 4730 -53 |02
Return Loss - 24 4 0B

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.380 ns

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

The dipols is made of standard semirlgid coaxial cable. The center conductor of the feeding line is directly connacied to the
gacond am of the dipole. The antenna is tharefors shomt-circuitad for DC-signals. On some of the dipoles, srnall end caps
are addad to the dipole arms in order 1o improve matching when loaded accarding to the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole langlh is still
accarding o the Standard.

Mo axcassive force must be applied to the dipole arms, because they might bend o the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manulactured an Mavember 11, 2013
Certticate Mot DEISVE-4d167_Fabid Pape 4 of §
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DASYS5 Validation Report for Body TSL

Drate: 06.02,2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV1; Serial: D8ISV2 - SN: 4d167

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; =1 S/m: g, =54, p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
s Sensor-Sorface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 1001
« DASYS252.8.7(1137) SEMCAD X 14.6.10(7164)

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

Reference Value = 54,958 Vim: Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.57 Wikg

SAR(1 g) = 2.41 Wikg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2.81 Wikg

211
425
4,30
a1
A4
0dB =281 Wike =4.4%9 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Bohweirerischer Kallbrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Barvizio svizzers di ksraturs
Zeughaussirasse 43, 8004 Zurich, Switesrtand Swiaa Callbration Service

Accredibad by {he Swiss Accradielion Sarvice (5AS)
The Swiss Accredilation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Sporton-TW (Auden)

Clignt

Accroditation Ne.: SCS 108

Cortificate No: D1750V2-1112_Febi4

|CALIBRATION CERTIFICATE I

Ohject D1750V2 - SN: 1112

Calibration procedure|s) QA CAL-05.v3

Calibration dte; February 11, 2014

Calibration Equipman ugsad (MATE critical for calibratian)

Calibration procedure for dipole validation kits above 700 MHz

This cabradion cenilicats documents he Traceab@ity to national standards, which reallze the physical units of marsunmamarts (31
The measuremants and tha uncariainties with canfidence probebility ara ghen on the folawing pages and are part of tha canificate

All calibrations have been condicted in the closed laboratary tacEty: environmant tamparatire (22 £ 370 and bumidity < T0%.

Thia casibration cestificata shall ot be regroduced except in full without wrtban agproval of the Isbaratony

Primary Standards I a Cal Drata {Cadilicale o) Sohadidad Calipation

Powar matar EFM-4424 GRIT4A0704 08-0eE-13 (Mo, 297-01827] Oe-14

Powar sansor HE 8481 4 LISETIRETES (-0t 13 (Mo, 217-01827) Oct14

Powar sansar HP 84814 B 08N 0E-0ca-13 Mo, 217-09828) et-14

Fiatarencs 20 dB Altonuatos SM: BOSE (20k} O-Apr-13 (Mo, 217-01736) Apr1d

Typa-h mismaich combination S BTG - DEIZT Dd-Agpe-13 Mo, 217017359 Ape-1d

fisferance Probe ESADV3 SR 3208 FeDen-13 {No. ES3-3205_Decid) Crag=14

DAE4 SH; B0 25-Ape-13 (Mo, DAE4-50H_Apr 3} Apr-14

Sacandary Standards D8 zheck Data {in housa) Schedulad Check

AF genarsior &S SMT-0G6 00005 O ALgeat (i house check Oct-13) In housa chaok: Oot=18

Metwork Aralyzer HP 87535 LSETAB06EE 54206 1EB-0ct-04 (in house check Oci-13) I houss check: Oct-14
Bama Funation Signatura

Caliteatad by: Jatan Kastratl Laboratary Technician P

Approvard by Katja Pokovic Tochnical Managsr [

Issued: Fabruary 14, 2014

Certflicate Mo: DATEOV2-1112_Fabi4
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Calibration Laboratory of e Schwalperischer KalBriardianst

Schmid & Partner m Sarvice suisse d"élalonnage
Engineering AG = 3 Servizio svizzero di taratura
Zeughausstrasse &3, B004 Zurich, Switzerland T Swiss Calibration Service
il gl
Acorediad by the Swise Accreditation Sandce [SAS) Accreditation Mo.: SIS 108

The Swiss Accreditation Service (s one of the signatories 1o the EA
Multilateral Agreement for tho recognition of calibration cartificabes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM xy,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢} KDB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

= Electrical 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,

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

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

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

Canificate No: D1750v2-1112_Feb14 Page 2 of &
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Measurement Conditions

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

DASY Version DASYS W52 B.7
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, oy, dz =5 mm
Frequency 1750 MHz = 1 MHz
Body TSL parameters
The following paramaters and calculations wiers applmd,
Tempearature Permitiivity Conductivity
Hominal Body TSL parameters 22.0°C 53.4 1.49 mha'm
Measured Body TSL parameters {22.0+0.2) °C 52526% 1.49 mho/m £ 6 3%
Body TSL temperature change during test <0.5°C e i
SAR result with Body TSL
SAR sveraged over 1 cm® {1 g) of Body TSL Condition

SAR measured 250 mWW inpul power 210 Wikg

SAR for nominal Body TSL parameters normakzed fo 1W 36.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition

SAFR meagured 250 mW input power 4.88 Wikg

SAR for nominal Body TSL paramalers

naormalzed o 1W

18.5 Wikg + 16.5 % [k=2)

Carificate Mo D1750V2-1112_Febi14
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Appendix
Antenna Parameters with Body TSL

Impedance, transformead to feed paint 6.6 0 + 0.4 02
Returm Loss =281 4B

General Antenna Parameters and Design

Electrical Delay (one diraction} 1218 ns

After long tarm use with 100W radiated power, only & sight warming of the dipole near the fsedpaoint can be measLinsd,

The dipole is made of standard semirigid coaxal cable. The cantar conductor of the teading line is directly connactad to tha
second am of the dipola. The antenna is therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams in order to improve matching when |oaded according to the pesition as explained in tha
*Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipote length ke siill
according to the Standard,

Mo axoessive force must be applied to the dipole arms, because they might bend or the soidered connactions naar the
feadpoint may be damaged.

Additional EUT Data
Manulactured by SPEAG
hanufachured on Movember 12, 2013
Cerifficate Mo: D1TE0V2-1112_Febid FPage 4 ol &
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DASY5 Validation Report for Body TSL

Date: 11.02.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750%2 - SN: 1112

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

Medium parameters used: f = 1750 MHz; o = 1.49 S/m; & = 52.5; p = 1000 Ir.g.-'m?‘
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEIEC/ANSI C63.19-2007)

DASY 32 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(4.89, 4.89, 4 89); Calibrated: 30.12.2013,
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 3.0 (back); Type: QDO00OPS0AA; Serial: 1002
« DASY3252.87(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=5mm, dy=Smm, dz=5mm

Reference Value = 91.472 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 15.7 Wik

SAR(1 g) =9.1 W/kg; SAR(10 g) =4.88 W/kg

Maximum value of SAR (measured) = 11.4 W/kg

-4.00
.00
-12.00

-16.00

-20.00

0 dB = 11.4 Wikg = 10,57 dBW/kg

Carificats Mo D1TE0V2-1112_Fabi14 Page 5 ol &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Furich, Swiltzerkand

Schweizerischar Kalibrierdienst
Sarviee sulsse d'étalonnage
Servizio svizzero di taralura
Swiss Callbration Service

Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ona of the signatories to the EA
Multitateral Agreament for the recognition of calibration certificates

ciemt  Sporton-TW (Auden) Certificato No: D1900V2-5d185_Feb14
|GALIEHA11DN CERTIFICATE i I
Ooiect D1900V2 - SN: 5d185 |
Calibration procedisais) QA CAL-05.v8 :

Calibration procedurs for dipole validation kits above 700 MHz

Casbiration dats: Fabruary 07, 2014

Thig caliation cenfficats documents The raceabily to national standands, which reallze e physical units of measwaments (ST
Tha measuremants and ihe uncerainties with confidence probability s given on tha fofawing pages and are part of the cenfticate

All cakbrations have been sendisctad in lhe closed iaboratory facilly; envirsnmeant temgerature (22 + 3750 and humidity < 70%.

Cairation Equipmant used (MATE critical for calibration)

Prisnasy Standards D& Cal Data (Carificate Ha ) Scheduled Calibration

Prower meater EPM-a424 GEITAAOTIM 09-0ck-13 (Mo, 217-01827) Oed-14

Powar sensar HP 84614 LSaT292783 09-0ea-13 {No. 21 7-01827) Del-14

Power sensor HP 84814 MYA108231T (8Ol d (Mo, M1 T-0182E) Cet=14

Baferance 20 08 Alenusion Sk 5058 (20K} Dd-Agr-13 Mo, 21 701736} Ape-14

Type-M mismatch combination SN 50473/ DEIET Od=fpr-13 (Mo, 217-01739) Aper-14

Raderanca FProbe ES30VE M 3206 30-Dec-13 (Mo, ES33206 Dec1d) rac=14

DAES SN; 601 PE-Bpr-13 (Mo, DAE4-B01_Apri 3) Apr-14

Srcondary Stendands libs Check Date {in house) Scheduled Check

AF ganesatar RES SMT-06 100008 4-Aug-a8 (in house check Cel-13) In house check: Oot-16

Mebwark Anehyzer HP 8753E USITID0SES 54206 18-0ctdn (in hause enack Dcl-13) I house chedk! Dal-14
Mama Funchion

Calibraged by Claudo Leubler Lebaratony Technlchan

Nipphenect i Katia Pokovic Technical Manages f’-”;fé F

Fagued: Fabrumny 13, 2014

Thiz caliteation cerificate shall not be reproduced axcept in il without writtan apgroval of the |abarsorny.

Cartificate No: D1800V2-5d185_Febld Page 1of 6
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Calibration Laboratory of Ao,

- Schweizerischer Kalibrierdienst
i £ = S
Schmid & Partner B o Servica sulsse d'étalonnage
Engineering AG z = | Servizio avizzera di taratura
Zeughaussirazes 43, 8004 Zurich, Switeerland ﬁ:“raﬁz«f S  Swise Calibration Service
Accradiled by the Swiss Accreditabon Sendce (SAS) Accreditation No.: SCS 108

Tha Swias Accraditation Service is one of the signatories fo tha EA
Multiiateral Agresment for the recognition of callbration certificales

Glossary:

TS5L tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4/5 Systerm 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.
Anlenna 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 Retum Loss! These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

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

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

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

SAR for nominal TSL parameters: The measured T5L parameters are used to calculate the
nominal SAHR result,

Ther

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

rted uncertainty of measurement is staled as the standard uncertainty of measurement

Ceriticate Na: D1200V2-54185_Feb14 FPage 2 of §
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Measurement Conditions

DASY system configuration. as far as not glven on page 1

DASY Version DASYS V5287

Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 i with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequancy 1800 MHz £ 1 MHz
Body TSL parameters

The following parameders and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameatars 22070 53.3 1.52 mha'm

Measured Body TSL parameters (220 £0.2) "C BEEE8 % 148 mho'm £ & %%

Body TSL temperature change during test = 1555 - e
SAR result with Body TSL

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

SAR measured 250 m\W inpul power 0584 Wikg

SAR for nominal Body TSL paramelers

riosmahized o 1W

40,1 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL condifion
SAR measured 250 mW input power 5.26 Wikg
SAHR for nominal Body TSL parameters normalized to 1W 21.2 Wikg £ 16.5 % (k=2)

Carlifioats Mo D1200V2-54105_Fab14

Page 3ol &
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Appendix
Antenna Parameters with Body TSL

Impedance, transfamed 1o fesd point 488 5 + 54 2
Returm Loss -250dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.203 ns

Aftar larwy tarm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cabla. The cantar conductor of the feeding line is directly connected 1o the
sacond am of the dipole. The amenna s tharalore short-circuited for DC-signats. On some of the dipoées, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this changa. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
KManufactured an Aunust 23, 23
Cerificate Mo: D1200V2-54185_Febi4 Fage 4 of &
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DASYS Validation Report for Body TSL

Date: 07.02.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D190V 2; Serial: D1900V2 - SN: 5d185

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.49 5/m; & = 52.8; p = 1000 kaim’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-20407)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30,12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 25.04.2013

Phantom: Flat Phantom 3.0 (hack); Type: QDOOOP50AA; Serial: 1002
DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95445 Vim; Power Doft =0.01 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 9.94 Wikg; SAR(10 g) = 5.26 W/kg

Maximum value of SAR {measured) = 12.6 W/kg

-

-16.:

20,0

0dB = 12.6 W/kg = 11.00 dBW/kg

Cerfificate Mo: DT900VE-5d185_Febid FPage Sof &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Teughausstrasse 43, 8004 Furich, Switzerland

Schweizerischer Kalibrierdisnsi
Service suisse d'stalonnage
Servizio svizzero di taralura
Swiss Calibration Service

Accradited by the Swiss Accreditaticn Senvice [SAS) Accreditation Ne: SCS 108
The Swiss Accredilation Servdlce is one of the signafories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Sporton-TW (Auden) Centificate No: D2600V2-1078_Feb14
|CALIBRATION CERTIFICATE !
Oibgact D2600V2 - SN: 1078
Calibration procedureds) A CAL-05vE

Calibration procedure for dipole validation kits above 700 MHz

Galioration data: February 12, 2014

This calibration cerfficats documents the irsceabiBty to rational slandards, which realize the physical unils of magsurenants (S1).
Tha rmaasuresnents and the mcarainties with confidence probabdity ane givan on the foliowing pages ard are pam of the carfificats, |

All calibiragions have been conducied in the closed laboratory faciity: environmant lerngaraiusa (22 + 31°C and humidily = 705

Calibration Equigman usad (METE crilical for catbration)

Frimary Sl:gnu;.rl;h: 1D & Cal Dats (Carthcata Mo ) Sahadisad Calibealion

Powar matar EPM-2424 EEATAA0704 08-0cs-13 (Mo M 701827 Det-14

Powar sangor HF B4814 a2 ThI 08-0ct-13 (Mo, 217-01827) Ohct=14

Powar sansor HP 84487 4 MY 41082317 0R-0ct-13 (Mo, 24 709828} -4

Aatarenca 20 dB Adbenuator SN; 5056 [(20kK) Bd=Apr-13 (Mo, 297-01736) fpr-14

Typa-N misnatch combination S 50473 0 63T =Anr13 (Mo, 2175-01739) Apa-14

Aalarencs Proba ES30W3 Sh: A6 31-Dec-13 (Mo, ES3-3305_Dectd) Chac-14

DAE4 Mz 601 £5=fpr-13 (Mo, DAE4-601_Apr 3) Apr-14

Becondary Standands 10 # Check Ciala {in hougea) Scheduled Chack

RF genaraloe RAS SMIT-06 100005 D=2 {ir) houss oheck Ool-13) In houge check: Jot-16

Metwork Analyzar HP BTS3E LIEATES0RAG 54206 1B-0gl-01 [o hovse check Ogi-13) in hiousa check; Chol-14
MNems Funcdion Bignatune

Calbirated by: Lalf Kiyarar Laberatary Tachriian W %
e -
Approved by Kakla Pakavie Technical Manager WK%’
Issamad: Fatiruany 14, 2014
This calibration carificats shall nol ba reproduced axcapd in full withou wrilten approvel of tha laboratary |

Cartificate No: DREO0INV2-1078_Febi14 Page 1 of &
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Calibration Laboratory of Ay

SN 5 Schweizerischer Kalibrisndlenst
Schmid & Partner ﬁé G Service aulsse détalonnage
Engineering AG e Sorvizio svizzero di taratura
Zeughausstrasse 43, B0O4 Zurich, Switzerland e 8  swiss Calibration Servics
LN M
Accradied by the Swiss Accreditation Sendce (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) KDB 865864, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Cerificate No: D2600V2-1078_Feb14 Page 2 of 6
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Measurement Conditions

DASY system configuration, as faras not given on paga 1.

DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phanicm
Distance Dipole Center - TSL 10-mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency 200 MHz £ 1 MHz
Body TSL parameters
The follpwing parameters and calculations were applied.
Temperature Permittivity Conductivity
HNominal Body TSL paramelers 2070 h2 5 216 mho/m
Measured Body TSL parameters (22.0£0.2)°C B0 6% 2.21 mho/m £ 6 %
Body TSL tempearature change during test = 057G -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 W Inpul power 14.3Wikg
SAR for nominal Body TSL parameters normalizad 1o 1W 56.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL condition
SAR measured 250 mW inpul power .33 Wikg

SAH for nominal Body TSL pararmetars

nomnalized to W

25.1 Wikg £ 16.5 3% (ku2)

Cartificata Mo: D2E00V2-107H_Fanid
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Appendix
Antenna Parameters with Body TSL

impeadance, transformed to fead point 4830 -5.341
Ratumn Loss - 23.5dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.153 ns

After lang tarm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be meaasurad,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is direcily connectad to the
gecond arm of the dipole. The antenna is therefore shor-circuited for DiG-signals, On some of the dipoles, small end caps
are added to the dipole ams in order to impreve matehing when loaded according to the posilion as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipols length is stil
according to the Standard,

No axcessive force must be applied to the dipole arms, because they might bend or the solderad connactions near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufacturad an July 17, 2013
Cerificate MNo: D2E00VE-107H_Febi4 Fage 4 of &
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1078

Communication Systemn: UID 0 - CW: Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.21 S/m; & = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.24, 4.24, 4.24); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back), Type: QDOOOPS0AA; Serjal: 1002
DASYS2 52.8. 701137y, SEMCAD X 14.6.10(7164)

Date: 12.02.2014

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zeom Scan (7x7x7)/Cube (:
Measurement grid: d¥=5mm, dy=3mm, dz=5mm
Reference Value = 96,959 V/m; Power Dnft = (.0 dB
Peak SAR (extrapolated) = 30.9 W/kg

SAR(] g) = 14.3 Wikg; SAR(10 g) = 6.33 Wikg
Maximum value of SAR (measured) = 19.3 Wik

-5.00

=10.00
:

-15.00

-20.00

25,00

0dB =193 Wikg = 12.86 dBW/kg

Cerificata Mo: D2E00V21078_Fehl4 Page Hal B
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impedance Measurement Plot for Body TSL
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Calibration Laboratory of A Schweizerischee Kalibriordionst
Schmid & Partner % Service suigse détalonnage

Engineering AG Tt Servizio sviesero of taratura
Zeughausstrasse 43, B004 Zurich, Switzertand : ﬁ?«* Swiss Calibration Service
Accraditad by the Swiss Accrediiaion Seevice (SA5) Accraditation No.; SCS 108

The Swiss Accreditation Service is one of the signatores o the EA
Mulilateral Agreement for the recognition of calibration certificatos

ciient  Sporton-TW {Auden) Costificato No: EX3-3976_Feb14
CALIBRATION CERTIFICATE

Dbgext EX3DV4 - SN;3978
| Calibration procsduralz) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.vE

Calibration procedure for dosimetric E-field probes

Calibeation dale: February 17, 2014

This calibramon canificabe documenis the raceability to national standards, which realiza tha physiced units of measurements (51
The measiuremants and e uncansinties with confidence probabiily are givan on fhe folosing pages and are part of ihe cotficale.

Al calibraliong heve been conducted iniha closad laboratony fagikhy: srvroamaend temperabure (22 £ 37°C and humicky < T0%.

Cghbralion Equipmeant used (METE criticad dor calbration)

| Primary Standarts [&] il Date [Cerificats No.) | Scheduled Gatbralion
| Powar meter E44138 GE41283874 Qd-Ape-135 (Mo, 217-017.33) | Apr-14
| Pawar sensor E44124 k4145808 T 04-Apr-13 [Ha, 2170173 i Agr-14
Rafarapss 3 5 Ao 5M: 55054 [3c) D4-Ape-13 (Mo, 247-01737) Aor-14
Referanos 20 dB Attenuabar SM: SEETT [20) Od-Apr-13 (Mo, 297-01735] Aar-14
Refargnce 30 dB Aflanalon BN 55139 (300) C-Apr-13 (o, @9F-01738) Agri4
Refarenss Praba ES30V2 SML 3013 A-Diec-13 [No, ES3-3013_Decid) Dec-14
“I:I.AEq Si: BE) 1%Dec- 13 (Mo, DAEd-EGT Dacild) Diec-14
Saconiary Standards I Chack Data {in hoaise] Soheduled Check
RF guraratar HP BE480 LIS38421I0A 70 A-Aug-98 (in house check Apr-13) In house check: Apr-16
Medwork Analyzer HF ETS5E LIS3TE00EES TE-Chci-01 fin house chec Oof-13} in house oheg: Col-14
Harma Fuction Signafure

Catbeated by Jatom Kastrat Lisborstory Tochmican E (L
Apgroved by: Kt Poic Techsical Mennger ﬁm

Ixsued: February 19; 2014

This catbration certificate shall not be repreduced except in full withoul wiitten appeoval of the |sborstony,

Certificate No: EX3-34976_Fabid Page 1 of 10
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Calibration Laboratory of ﬁm::gp%

Schweizerischer Kalibrierdienst

Schmid & Partner % Sarvice suisse Tétalonage
Engineering AG g Servizio svizzero di taratura

Zeughausstrasae 43, B004 Zurich, Switertand %ﬁﬁﬂf Swise Calibration Sendce

Aceredited by fhe Swiss Accredilation Sanice [SAS) Accreditation Mo.: SCS3 108

The Swiss Accreditalion Service is one af the signatories to the EA
Mutiiateral Agresment for the recognition of calibration oeriificates

Glossary:

T5L tissue simulating liguid

MORM:, Y.z sensilivity in free space

ComvF sensitivity in TSL / NORMzx,v.z

DcP dinde compression poin

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

A B.C.D modulation dependent linearization parameters

Fodarization ¢ ip redation around probe axes

Polarization 3 4 rotation around an axis that is in the plana normal fo probe axis {at measurement center),
e, 3 =0 s normal o probe axis

Connector Angle information wsed in DASY system to align probe sensor X to the robal coordinate systam

Calibration is Performed According to the Following Standards:

a)

b)

|EEE Std 1528-2013, “IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Abzorption Rate (SAR) in the Human Head from Wiretess Communications Devices: Measurement
Techmigues”, June 2013

|EC 62208-1, "Procedurs to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity fo the ear (frequency range of 300 MH2 to 3 GHz)", Febnsary 2005

Methods Applied and Interpretation of Parameters:

NORMy v,z Assessed for E-field polarzation $ = 0 (f = 800 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMs,y.z are only Infermediate values, Le., the uncartainties of NORMzx, v,z does nat affect the E -field
uncertainty ingide TSL (2ee below Convi),

NORMThx 2 = NORMx .2 * frequency_response (see Frequency Response Charl), This linearization is
implamanted in DASY4 software versions tater than 4.2, The uncertainty of the frequancy responsa is incleded
in the stated uncertainty of ComvF,

DCPxy.z DCP are numencal nsarzation parameaters assessad based on the data of power sween with GW
sigral (no uncerainty required), DCP does nof depend on frequency. nor medsa.

PAR: PAR is the Peak o Average Ratio that is not calibrated bl determined based on the signal
characteristica

Ax .z Bx oz Coyz Day.z VRx px A, B, C, O are numarical inearization parameters assessed based on
the data of powar swaep for specific modulation signal. The parameaters do not depend on frequency nor
media. VR Is the maximum calibration range expressad In RMS vollage across the diode,

ConvF and Boundary Effect Paramaters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using anahlical field distributions besed on power
measurements for f > 800 MHz, The same selups are used for assessment of the parameters applied for
boundary compensation (alpha; depth} of which typical uncertainty values are given, Thase paramelers are
wsed in DASYY sofiware to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMx .2 * CanvF whersby the uncerainty corresponds 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 to £ 100
MHz,

Sphencal izofropy (30 deviation from (sotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsel The sensor offset cormresponds to the offset of virual measurement canter from the probe tip
(on probe axis). No tolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)

Cerfificate Mo; EX3-3076_Febid Page 2 ol 10
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EX3004 — SnM38TE February 17, 2014

Probe EX3DV4

SN:3976

Manufactured:  November 5, 2013
Calibrated: February 17, 2014

Calibrated for DASY/EASY Systems

{Mate: non-compatibla with DASYZ systeml)

Cartficale No: EX3-3976 Febi4 Fage 3of 10
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EX30A- SNISTE February 17, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Basic Calibration Parameters

Sansor X Sensor Y Sensor £ Une (k=2)
Norm ;Ewgﬁmﬁ“ 0,44 0.51 0.55 £ 101 %
| DCP {mV]) 100.4 982 98.0
Modulation Calibration Parameters
uip Communication System Namea | A B L D VR Une®
— dB | dBvuV d& my f=2)
] cw X 0.0 0.0 1.0 000 | 1430 | #25%
¥ 0.0 0.0 1.0 | 132.3
| Z 0o 0.0 1.0 129.8

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

* The uncetalnfes of Morm, Y Z oo not affect the Eield uncaraing nside TSL {308 Page. 5)

* Mumerical nsanzetion parameter. uncersinty nat requred,

® Uncartznly is detarminad uaing e max. daviation from linear response appiyng rectangular disinbilion and is axpressaed for the sguars of iba
Tigld waliss,

Carificata MNo: EX3-3976_Fehid Paga 4 of 10
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EXADVA— SNIOTE

February 17, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unct.
| F(MHz)® | Parmittivity " {Sim) © ComvFX | ConvFY | ConvFZ | Alpha® |  (mm) {k=2)
750 555 01,56 10.12 1012 10.12 0.27 116 | *120%
B35 55.2 0.87 1000 10.00 10.00 0.50 078 | #120%
a0 56.00 1.05 g.78 8. 78 8.78 0.25 121 | £120% |
1750 53.4 1.49 8.21 8.21 521 (.54 077 | +120%
1900 53.3 1.562 7.89 7.80 7.89 0.27 142 | £120%
2000 53.3 1.52 7.91 7.61 7.81 D.47 075 | £120%
| 2450 52.7 1.05 7.40 7.40 7.40 080 058 | £120%
2800 52.5 216 7.03 7.03 7.03 0.76 0.57 | +120%
3500 ar.e 2.9 6.79 B.78 B.79 037 | 14 | 131 %
3700 3T 3.12 [ .56 6.56 0.27 182 | £131%
5200 36.0 4.58 4.61 461 461 0.45 180 | £131%
5300 35.9 4.76 4.39 4.39 4.39 0.45 100 | =434 %
5500 35.6 4,96 417 417 4.17 0.45 190 | #1531 %
SO0 5.5 5.07 3.69 369 | 3.8e 0.60 180 | =131 %
5800 35.3 5.27 4.26 4.26 : 4,26 050 | 180 | +£131%

* Erpquency walidity of = 100 MHz only applies for TASY w4 .4-and bigher (see Page 2], elas 1 s restricled b = 50 MHE. Tha uncatainky is the B55

of the Carn® uncertsinty at calbralion frequency and ik uncertainty far the indicated frequancy band.

F AL fraguencius below 3 GHz 1ha yeldity of lssue parametans (e and o) can be refaced {0+ 10% & lquid comparsation foimui is appbsd o
ménsired SAR vales. Al frequencies above 3 GHz, the validity of egue paramesans (o and o) is resiricied o £ 8% The mncertainty & tha RSS of

the Camd unceriainty for indcated targef fisswe paramabars

® AlphaiDegth are determingd during calibrasan, SPEAG werranis that the remairEg deaation dua b the boundary effect after companaation s
atwarys le5% than £ 1% for frequencies belew 3 GHE and balaw +2% far freguencies betwesn 3-6 GHz 8% sny distance larger than Fall the probe lip
diamgtar from the boundary,

Certificate Mo, EX3-30T6_Fenid

Paga 5 of 10
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EX30NA- SN39TE February 17, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uneertainty of Frequency Responge of E-held: £ 6.3% (k=2)
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EXZOW- SMI3976 Fetmuany 17, 2014

Receiving Pattern (¢), 8 =0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial [sotropy Assessment: & 0.5% (k=2)
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EXADNE— SM:3976 February 17, 2014

Dynamic Range f(SARneaq)

(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerfificata Mo, EX3-307A_Fehid Paga & af 10
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EX3I0V4— SN-36TE February 17, 2014

Conversion Factor Assessment

f= 835 MHz, WGELS RE (M_com) f= 1750 MHz WELS R22 (M_convF)
é =
% g \ £ 1
£ 30+ E AR e
B 5 !
o T e 1 P % " % ® b om W om. W .
il zime|
i i) L | =] 5
araktal Rl R L
Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
=140 -08 -06&6 -04 -0Z 00 0 04 08 O/ 1.0
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
Certificale No: EX3-3875_Fabid Paga 8 of 10
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EXADVa— SNSTE Febriary 17, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Other Probe Parameaters

Sengor Arrangement Triﬂngular
Connector Angle (%) 7.6
Mechanical Burface Detection Mode enabiled
Optical Surface Deatection Mode [ disabled
Probe Overall Lenglh L 337 mm
| Probe Body Diameter 10 mm
Tip Length & mm
Tip Diameter 2.5 mm
Proba Tip lo Sensor X Calibration Point 1 mirm
Probe Tip to Sensor Y Calibration Paint 1 mm
" Probe ﬁp to Sensor Z Callbration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
Certificate Mo: EX3-3076_Febi4 Page 10 of 10
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r\ in Collaboration with :‘_:\ % /31
w777 s p e a g :
s~  CALIBRATION LABORATORY 2 =
‘fﬁ?
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China %O CALIBRATION
lel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 il No. LOSTO
E-mail: cttlig@chinattl.com Hetpe/'www.chinattl.cn

Client Sporton(ICC) Certificate No: Z14-97063

= e S e e e L St ST o e

Object EX3DV4 - SN:3976

Calibration Procedure(s) TMC-OS-E.02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: September 02, 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)°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 NRP2 101919 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z81 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z891 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
| Reference10dBAttenuator | BTO520 12-Dec-12{TMC,No.JZ12-867) Dec-14
Reference20dBAttenuator | BTO287 12-Dec-12(TMC, No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3846 03-Sep-13(SPEAGN0.EX3-3846_Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan1i4) Jan -15
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ES071C | MY46110673 15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer _ {}.«ﬁ@
Reviewed by: Qi Dianyuan SAR Project Leader 5_%%/

Approved by: Lu Bingsong Deputy Director of the laboratery aliy ;Fz

Issued: September 05, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z14-97063 Page 1 of 10
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: ettl@chinattl com Hittp=//wwow, chinattl.cn
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Folarization ¢ & rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

B8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

o NORMx,y.z: Assessed for E-field polarization 8=0 (fs800MHz in TEM-cell; f>1800MHz: waveguide).

NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E’ field uncertainty inside TSL (see below ConvF).

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

e DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o  Axyz Bxyz Cxyz VRx)yzAB,C are 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 maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f£800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncerfainty required),

Certificate No: Z14-97063 Page 2 of 10
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, Chins
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttli@chinatt].com Hrtp:ftwww.chinarl.co

Probe EX3DV4

SN: 3976

Calibrated: September 02, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: Z14-97063 Page 3 of 10
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CALIBREATION LABORATORY
Add: No.51 Nueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ettli@chinattl.com Hitp://www.chinattl.en

DASY — Parameters of Probe: EX3DV4 - SN: 3976

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm({pV/i(Vim)** 0.49 0.47 0.53 +10.8%
DCP(mV)® 11036 100.7 104.6
Modulation Calibration Parameters
UID | Communication A B C D VR UncF®
. System Name dB dB-pV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 200.3 +2.1%
Y 0.0 0.0 1.0 190.6
B z Joo |00 1.0 210.0

Corresponds to a coverage probability of approximately 95%.

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

A The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5).

% Numerical linearization parameter: uncertainty not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.
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DASY — Parameters of Probe: EX3DV4 - SN: 3976

Calibration Parameter Determined in Head Tissue Simulating Media

ETeE ] G
f [MH2C ngi'i:::;ﬁ cu"i;";‘;? ConvF X | ConvF Y | ConvF Z | Alpha® E:::; :‘:;
750 41.9 0.89 1030 | 1030 | 1030 | 010 | 149 | +12%
850 415 0.92 9.79 9.79 9.79 027 | 096 |+12%
900 415 0.97 9.80 9.80 980 | 0.14 | 155 | +12%
1750 40.1 1.37 8.79 8.79 879 | 017 | 145 | +12%
1900 40.0 1.40 8.38 8.38 8.38 024 | 1.05 | +12%
2000 40.0 1.40 8.52 8.52 852 | 026 | 1.06 | +12%
2450 39.2 1.80 7.85 7.85 785 | 070 | 063 | +12%
2600 39.0 1.96 7.59 7.59 759 | 051 | 075 | £12%
5200 360 4.66 5.94 5.94 594 | 044 | 104 | =13%
5300 35.9 4.76 5.56 5.56 5.56 041 | 095 | =13%
5500 35.6 4.96 5.20 5.20 520 | 031 | 1.78 | £13%
5600 35.5 5.07 4.92 4.92 492 | 031 | 170 | £13%
5800 35.3 5.27 484 | 484 484 | 039 | 110 [£13%

© Frequency validity of £100MHz only applies for DASY v4 4 and higher (Page 2), else it is restricted to £50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the unceriainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o} is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below & 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARyead)

(TEM cell, f = 900 MHz)
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Conversion Factor Assessment

f=850 MHz, WGLS R9(H_convF) f=2450 MHz, WGLS R26(H_convF)
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Deviation from Isotropy in Liquid

10 ""_.'
E.B":
ﬂﬁ':
0.4 ]

0.2
0.0 "':_
02 -]

-Ela-':

7 Axis

10 080 080 040 020 © 020 040 080 080 10
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3976

Other Probe Parameters

[

Sensor Arrangement Triangular
Connector Angle (°) 175.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm
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