Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS vs2.av
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz = 1 MHz |

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220*C agz 1.80 mhao/m

Measured Head TSL parameters (22.0£0.2)°C 394 + 6% 1.83 mhoim £ 6 %

Head TSL temperature change during test <0.5*C - | -
SAR result with Head TSL

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

SAR measurad 250 mW input power 13.0 Wikg

AR for nominal Head TSL parameters nomalized to 1W 51.6 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 6.04 W/kg

| SAR for mominal Head TSL parameters normalized to 1W 24.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity

MNominal Body TSL parameters 220°C 52.T 1.35 mho/m

Measured Body TSL parameters (22.0+£02)"C 52226% 2.00 mhoim + 6 %

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

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

SAR maasurad 250 mwW input power 12.5 Wikg

SAR for nominal Body TSL parameters normalized to 1W 49.3 Wikg = 17.0 % (k=2) |

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

SAR measured 250 mW input power 5.83 Wikg

SAR for nominal Body TSL parameters normalized to 1W 23.1 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-919_Sep13 Page 30l 8

Report No.: NEI-FIC-SAR-1403C085 Page 81 of 103



casti,
X X g -

Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point | S560+1.2(1
ﬂmm Loss I - 25.3 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed poim 5250 + 2.8 [

Ratum Loss - 28.6dB

General Antenna Parameters and Design

Eﬂctn{:al Delay (one direction) 1.159 ns |

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

The dipole is made of standard semingid coaxial cable. The center conduetar of the feeding line is directly connected 1o the
second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to imprave matching when loaded according 1o thi position as explained in tha
“Measuramant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG
Manufacturad an Decamber 19, 2012 ]
Cerificate Mo: D2450V2-910_Sep13 Page 4 of B
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Neutron Engineering Inc.

DASYS5 Validation Report for Head TSL
Date: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 919
Communication System: UID 0 - CW; Frequency: 2450 MHz i
Medium parameters used: f=2450 MHz; o = 1.E3 S/m: g = 394, p= 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4,52, 4.52); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

» DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 93.422 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 17.1 Wikg

-1a.4n

19.20

-24.00

0dB = 17.1 Wikg = 12.33 dBW/kg

Cerificate No: D2450vV2-919_Sep13 Page 5ot
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Neutron Engineering Inc.

Impedance Measurement Plot for Head TSL

18 Sep 2813 @3I102107
CHED s11 1 U FS WS5.5%94 0 L2324 4 BR.BEE pH 7 450.200 823 MHz

Av
16”
Hld
CHZ S11  LOG 5 dB/REF -28 g8 ] F-25.043dB 2 450,098 9OR HHz
t + t - +
i . i i | i 4
 — . 4 - - + —— |
ts I e L1
b & “--n-..._\__\_L + - & __,_,—H"' + 4
——, __,-"' "
—
- ‘ilf’“ | | ) N .
. St -
g A X . 4 " 4 4 " 4 |
- - + - + & +
Hid + - + - - + +
START 2 290,008 @20 MMz ) T ETOP 2 658.000 BRR MHz
Canificate No: D2450V2-919_Sep13 Page G of 8

Report No.: NEI-FIC-SAR-1403C085 Page 84 of 103



Neutron Engineering Inc.

DASYS5 Validation Report for Body TSL

Date: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 919

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

Medium parameters used: [ = 2430 MHz: g =2 5/m; & = 52.2; p= 1000 kg,-’m'
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.42, 4,42, 4.42); Calibrated: 28.12.2012;

Sensor-Surface: 3Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flai Phantom 5.0 (back); Type: QDODOPS0AA; 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=5mm, dy=5mm, dz=5mm

Reference Value = 93.422 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.8 Wikg

SAR(L g) = 12.5 W/kg; SAR(10 g) = 5.83 Wikg

Maximum value of SAR (measured) = 16.5 Wikg

]

3.60

-14.480

19.20

0dB = 16.5 Wikg = 12.17 dBW/kg

Certificate No: D2450V2-919_Sep13 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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5. (2) D5GHzV2 Dipole Calibration Certificate

Cﬁnhrﬂllﬂ'ﬂ Lahoratury of g‘"@rﬂh __%\ s Schwelzerizcher Kalibrierdienst

Schmid & Partner 3; @E}_ Y Service sulsse d'étalonnage
Engineering AG T - ﬁ | € Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁé’-ﬁfﬁ?\‘; ; f@ﬁb ,-’ 5 swiss Calibration Service

Accradited by thi Swiss Accredilation Service (SAS) Accreditation No,: SCS 108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agraement tor the recognition of calibration certificates

client  Neutron Engieneering (Auden) Certificate No: DSGHzV2-1160_Sep13
CALIBRATION CERTIFICATE

Dbject D5GHzV2 - SN: 11680

Calibration procadureds) QA CAL-22 v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibraticn dete: September 18, 2013

This calibrantion cerificate decumants the traceability 1o national standands, which realize the physical units of measuremants (SI).
The measuramaents and the uncenaintes with confidance probakaily are geven on tha followsnsg pages and are part of the carilicata.

All calibrations have besn conducted in the closed laboratory taclity: environmant temperature (22 + 3)°C and humidity < T0%.

Calibration Equipmient used (METE critical lar alibration)

| Frimary Standans 0¥ ) Cal Date (Cariicata Mo ) Scheduled Calsration
Fower maler EFM-4424 GE3T480704 O1-Mow=12 [No. 217-01640) Del-13
Pownr sensor HFE B4E1 A US3T2027ES 01-Now-12 (No. 217-01640) Ooi-13
Relerence 20 dB Aftenuator SN BOSA (20k) Od-Agr-13 (Mo, 217-01736) Ape-14
| Typa-N mismatch combination SMN: 504 7.3 / 0E32T Od-Apr13 (Mo, 297-01739) Apr-14
| Reterence Frabe EXI0V4 S 3503 Z8-0ec-12 (Mo, EX3-3503_Daci®) Dec-13
DAES S 601 Z5=Apr-13 (Wo. DAE4-G01_Apr13) Apr-14
SEH:DNT.BQ Standards j = 1D & Check Date [in housa) Scheduled Chack
Powar sansor HP 84814 NY41082317 18-0ct-02 (in housa check Oct-11) In house check: Oct-13
AF gengrator R&S SMT-06 100005 (4-Aug-99 in house chack Dct-11) In housa check: Det-13
Motwork Analyzer HP B753E USAT30585 S4206 18-0ct-01 {in housa chack Oet-12) In housa check: Oet-13
MName Function Signatura
Calibrated by: Israe El-Maoug Labaratory Tachnician O é}(
Approved by: Katja Pokovie Technical Manager M ?
1

Izsued: Saptembar 18, 2013
| This calibration certificate shall not be mproduced sxcept in full without writhen approval of this laboratory.

Certificate No: DSGHzV2-1160_Sep13 FPage 1 of 9
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Calibration Laboratory of

. Schweizerischer Kalibrlerdionst
Schmid & Partner Service suisse d'#alonnags
Engineering AG Servizio svizzero di taratura

Zevghausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

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

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:
a) IEC 62209-2, “Evaluation of Human Exposure 1o Radio Freguency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

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 certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

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

Cerificate Mo: DSGHzV2-1180_Sep13 Page 2 of 9
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