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Caibrntion Enupmant used (MATE critical for calibvanon)

Prenary Sk 10 Cal Date (Carssicats No | Schoduled Calbration
Powar mater 44198 GB4 1283674 01-Ape-15 (Mo, 217.07128) M- 16
Py sermod E447124 MY & mﬁ&ﬁﬂ 31?-021E M- 18
Fusferarics 3 ol Atleniuaton S 55084 (3c) O1-Apr-15 (No. 217-02129) M- 488
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El 5. B50 td-dan-18 (Mo, DAEA-B80_JaniS) Jun-16
5 y Stancants o Chick Date (i house) Schotulsd Check
RF geraminr HP BE4AC LIS IGO0 T A-Aug-B9 {in house check Agr-13) I howih chacic Apr-16
i i Arabyrnr HP BTESE UISITID0SRS 1m!mmﬂﬂ-ﬂl Iy houss check: Oci-15
Funcion
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Calibration Laboratory of §  Scrmesmnschar Kalliviarientt

Schmid & Partner c Barvics sussas THalonnigs

Engineering AG Bervizie svizzers ol taratura

Beughasstrasse &3, 1004 Zurich, Switsartand S g Caibrstion Service

AcTrwdsheh by the S Accreiiaion Sarnce [GAS) Accrediation Mo.: SCS 0108

The Bwiss Accreditatian Sarvics is one of the signeocies 1o the EA

wwwmmumm

Glossary: _

TSL saUe

HORM Y2 sansilivty in free space

ComF sunitvily in TSL | MORMz.y.2

ocP dinde R0 PO

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

ABC.D madulabion j

Polanzation ¢ o rotaton arcund probe axis

Polarization & SWMmmmnnhph-thpﬂ-u:lummmm.
L&, & =0 s normal 10 probe axis

Connecior Angle Mmhwmm#m-;wxnmmm:m

Calibration is Performed According to the Following Standards:

o) FEEEHMHH»MH‘IEEEWMHWHMNMWM
wmmsmummmmwmw
Techniques®, June 2013

b} mcszmt'ﬁmdmhmhsmmmnﬁ-:Mththm
Mwn-&mwﬂmmnaw,rmm

c} Ecmmummmwm{wlmmmm
whmmmnmm:mwammmumﬂtmmm

d) mm.mwwwmummw

Methods Applied and Interpretation of Parameters:

. mmummmmms-ugrsannMnmh 1B00 MHz: R22 warvegusde)
NORMx.y.z are only intermediate vakies, i.e., the uncertainties of NORMx,y.z does not affect the E*-feld
uncestminly inside T5L (see bolow ComeF).

s NORM(fxy.z = NORMxy.© * frequency_maponss {see Froguency Response Chart). This inearization
. hnmﬂmmwmummﬁduww-m

linaarization paramatens

#ﬁlmmwﬂ.ﬂmﬂuﬁmwwm.

. m.-mummbwmmumwmmmmunwnm
characieristics

. .ﬂr.r.]:ﬂl.r.z:&.r.l:El.r.t;'u'ﬂt.r.:.A.B.C.Dnmmmmmiﬁﬂ
Mdﬁﬂwnﬂph-ﬂmmﬂu{mmmMMoﬂMw
M.Wunmmwmh%wﬁwmhm

. wmmmw.wnuwme&:uTWTW
wuummmmmm-—uﬂmmmmm
murrmmmmmnmhmunmmh

um.y.szmmmmwmwhw.am
ComyF s used in DASY version 4.4 and higher which aliows extanding fhe validity from £ 50 MHz to £ 100

iz

- Mwmﬂmmmﬂ;h-mﬂnwmm-mw
paposed by 8 patch anbenna.

. wwmmmmnmmudmmmmumm
fion probe axis). Mo tolerance required.

. wmmmummumwwwnmgm
uncertinty required).
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ESI0D - SN.333T Dctober 1, 2015

Probe ES3DV3

SN:3337

Manufactured:  January 24, 2012
Calibrated: October 1, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ sysiem?)

Castlicate No. ES3-3337_0cr1s Page 3ol 11
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ES30V3- SN-3337 Oclober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Z Une [k=2]
Mom (pViVim)) 1.10 0.96 1.00 +101%
DCP (mv]" 106.0 105.8 103.4
Modulation Calibration Parameters
uin Communication System Name A B c [ VR Unc"
di BV 4B mv k=2}
o oW x 0.0 00 10 000 | 1928 | #33%
Y 00 0o 1.0 183.2
F 0.0 0.0 1.0 167 3
The ed uncertainty of measurement is stated as the standard uncerainty of measurement

multiplied by the cove factor k=2, which for a normal distribution corresponds o a covera
pmhmghiﬁlyhgf appm:ilrrg?:ljr 95%. ¥

* Tha uncertatos of Moim XY 2 do nof afect the E"-fekd uncerimety mside T5L (ses Pages 5 and 5}

* Murnevical linsanzaton panmmater; uncermndy nol egquined

'w#m mhmmmmwummmm 1 axpressed for e sguars of ha
k] valus

Cestificals No, ES3-3337_Oct15 Page 4 of 11
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ES30V3- 8M:3337 Oclober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Parameter Datermined in Head Tissue Simulating Media

£ Feslative v m““?"" a Degpth ™ ne

B (MHz)© | Permittivity {Sim) ComvF X | ConvF ¥ | ConvFZ | Alpha® | (mm) {h=2)
150 523 0.76 7.63 7.63 7.63 004 | 120 | £133%
450 435 0.87 6,88 6.88 6.68 025 | 220 | £133%
B35 415 0.90 6.32 B.a2 6.32 049 | 145 | =120%
900 415 097 B.23 6.23 6.23 037 | 168 | £120%
1810 40.0 140 528 528 5.28 D51 | 150 | £120%
1800 40,0 1.40 523 523 523 080 | 116 | 2120%
2100 39.8 1.48 528 5.28 528 p62 | 138 | £120%
2450 39.2 1.80 468 4,68 4.66 D80 | 125 | $120%

¥ Froguency virlkdity litve 300 MMz of £ 100 Mg only spphoes for DASY i 4 and Fgher (see Page 71, wise § & restncted 1o = 50 MHE. The
uncertainty i i R55 of B ConvF uncorainty st calibeation nequaency snd B uncarsinty for the indcated fequancy band. Frsguency vissaty
ko 300 MHE s ¢ 10, 25, 400 50 and 70 MHr for Comf asseasmanis ol 30, 84, 128, 150 and 220 Mz respociively. Abowe b GHe inequancy
waliclity cin D extindied 1 2 110 Miz,

¥ At trugquencian boelow 3 GHz, the valkdy of tsus parameters (¢ and o} can be relaned to = 10% if Sgued compensation formuls is appied 1o
musasired SAR vakies, A frecuoncees sbove 3 GHz. the validity of tssus parsenstnrs (v and o) & resticted o + 5% The uncedainty i the RSS5 of
{he ComF uncertanty for indcated tarpet issus parmishers.

© AlphaTepth ae determined dunng caibrson SPEAG warrants thad the remainng deviohon tus io the boundary effec sfer compensation s
Alwarys lees tham + 1% Tor eequencess below 3 GMz and bilow = 7% for requencies between 3-5 GHz at any datance karger Than hall ihe probe 15
diaenatar rom the boundary

Curtificats Mo: E53-3337_Octi5 Page & of 11



Report No.: AGC05198160101FH01
Page 49 of 67

ES30V3- SN:333T October 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Parameter Determined in Body Tissue Simulating Media

toune | pamteny’ | Sm" " | constx | conty | comez | mpna®| fm | (e
150 61.9 0.80 7.24 7.24 724 | 006 | 120 | +133%
450 56.7 0.94 T.12 7.12 T.12 0.15 1.74 £133%
835 55.2 0.97 8.31 6.31 631 | 043 | 183 | :120%
900 55.0 1.05 620 829 620 | 035 | 181 | £120% |
1810 53.3 1.52 4.94 494 494 | 054 | 148 | 2120%
1900 53.3 1.52 483 483 483 | 045 | 178 | +120%
2100 53.2 1.62 450 | 490 490 | 067 | 130 | +120%

| 2450 52.7 1.95 436 438 436 | 080 | 114 | 2120%

‘rmﬂmmu-udumm:z scspiins for DASY w4 ansl higher (ses Page 21, sise £ s resiziciod 10 = 50 Mkz The

uncestaaty i i RSS of the Corm@ uncerlasty m i inbquancy and Ihe uncarmnty for tha nccabed frequency band. Frequency walidity

bolow 300 MHz m & 10, 25 40, 50 and 70 MHz for Con assessments 8 30, 64, 128, 150 and 230 Mz respeciively. Above § GHz requency

wlciy con be extended o 2 110 MHEz

" Al bequencies balow 1 GHz, the waldty of Basus paanetorns (o sad o) can be relaeed 10 2 10% if Squid comparaton fommisis is appled o

massured SAR values, Al requencies above 3 GHz, the valoiy of bssus paramsbors [ ond o) B msivced 1o 2 8% The uncenasty & the RSS ol

tha ConvF uncenanty for indcated tamet tisue Daramsiers

= Alpha/Tiepth aes dasermined during calibeation. SPEAD wanmris thil the remaining deaation dus io B dary aiflmct it maticn &
hess than 2 1% for reguences balow 3 GHE and below + 7% for fequencess: betwenn 3-8 GHr af any distance larges than half (he probe ip

diamist from i bownidany

Cartificale Mo: ES3-3337_0ct15 Page & ol 11
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ESI0VI- SN33IT October 1, 2015

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

Frequency response (normalized)
=1
L

L]
L]

H

1

Ll

1

1

b

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: E53-3337_Oct15 Page 7ol 11
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ES3DV3- 5N;3337

Ociobar 1. 2015
Receiving Pattern (¢), 9 = 0°
f=600 MHz, TEM f=1800 MHz,R22
2 ¥ 3 ; . ¥ 3 :

94

o ._i o T, PR a—— S i o R TR e

Esmor (98]

i L 1k i | T e KT AR e Il L L
<150 - I-I_u- -‘.III |!| :.IJ L] 1]
Fol ]

ltﬂ.ﬂk‘ if/ﬁ!‘: IDLTJH: _"'.-M-':IL:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cenificate No: ES3-3337_Ocais Page 8 of 11



ESI0W3E- SM333T

Input Signal [uv]

Report No.: AGC05198160101FH01

Dynamic Range f(SARnead)
(TEM cell , fo.a= 1900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)

Cenificate Mo, ES3-3337_0ci15

Page 9ol 11
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ES3DV3- SN:3337 Ociober 1, 2015

Conversion Factor Assessment

1= 900 MHz WGLS RS (H_conF) 1= 1810 MHz WGLS R22 (H_com)

el
5
P

[

o = - i

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

Deviation

Lbbbb220200

comakr

-10 -08 -08 -4 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cartificale Mo: ES3-3337_0ct15 Page 10of 11
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Oclober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Other Probe Parameters

Sengor Arrangemen Triangular
Connecior Angle (7) 23
Mechanical Surface Detection Mode enabled |
| Opiical Surface Datection Mode disabled
Proba Overall Langth 337 mm
Probe Body Diameter 0 mm
Tip Length | 10 mm
Tip Diameter | 4mm
Probe Tip 1o Sensor X Callbration Point | Zmm
Probe Tip 1o Sansor ¥ Callbration Point Zmm |
Probe Tip lo Sensor Z Calibration Point 2mm
Recommanded Measuremeant Disiance from Suriace Imm

Centficate No! ES3-1337_Oct15 Page 11 of 11
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DAE CALIBRATION DATA
Callbration Laboratory of SO EIN o Schweizerischer Kalibrierdienst
Schmid & Partner o= (& ® 7l Service suisse d'dlalonnage
Engineering AG flacNRA | O g Servizio svizzsro i tarstura

Zeughausstrassa 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Sanvca (SAS)
The Swice Accraditation Sarvice is one of the signatories 15 the EA
Muitilateral Agreemen| for the recogniticn of calibration certificates

AGC-CERT (Auden)

Swiss Calibration Service

Accreditation No: SCS 0108

Cartificate No: DAE4-1388_Mari5s

DAE4 - 5D 000 D04 BM - SN: 13398

Calibration procodura{s)

QA CAL-08.v29

Calbraton dato: March 11, 20156

Calitration Equipmeant used (METE critical for calibration)

Calibration procedure for the date acquisition elzctronica (DAE)

Ths cabbration cerificate dacuments the iraceability to national stendards, which realize the physical
Tha measuremarnts and the uncartainties with eonfidence probability are given on the fillowing pages

All calitirations heéve been condicted in the closed laboratory lacility: environmant temperatura (22 + 3)°C and humicity < 70%

units of meascraments (S1).
and ara part o tha canificata

Auto DAE Calibretion Unit
Calibralor Box V2.1

SE UMS 006 AA 1002  06-Jan-15 (In house check)

Name Funeticn
Calibrated by: R Meyoraz Technician
Approvad by: Fin Eomhoit

Primary Standarcs |_|q_y_ Cal Data Certficate No.) Scheduled Caibraton
Kaithley Mutimetar Type 2001 SN 0810278 03-0ct-14 (Mo 15573) Ocl-15
Secondary Standards lio# Check Date (ir housa) Scheduled Chack

SE UWS 053 AA 1001 06-Jan-15 (in house chedk) In housa checc Jan-16

Deputy Technical Masager /:"/M

This calibration canificate shall not be reproduced xcapt in full without written approval of ha laporalory.

In heuse check: Jan-16

Signaturs

A pllayeecy

Issued: March 11, 2015

Cortificate No: DAE4 1388_Mar15 Paga 1 ol 5
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Calibration Laboratory of ﬁ“‘@"@ Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NS Swiss Calibration Service
LT L
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognitien 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 Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

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

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

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

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

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

Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1398_Mari5 Page 2af 5
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DC Voltage Measurement
A0 - Converter Hesoiution nominal
High Range: 1LSB = 6.1uY ., full -ange =  -100...+300 mV
Low Ranga: 1LSB = BinY . full ranpe= -1 . _43mV
DASY measurament peramaters; Auto Zero Tme: 3 sez; Measuring time; 3 sec
Calibration Factors X ¥ z
High Range 404177 +0.02% (k=2) | 404 150 + D.02% (k=2) | 403 623 + 0 02% (k=2)
Low Range 397359 +1.50% (k=2) | 3.99241 £1.50% (k=2) | 3.36904 + 1.50% (k=2)
Connector Angle
| Connector Anale to be used in DASY system ! 1955°+1° !

Certificate No: DAE4-1398_Mar15 Page 2 of &
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nnandix (Additional azes
AppeEnaiX {ROQaional ass

1. DC Voltage Linearity

Report No.: AGC05198160101FH01

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 188893.58 =110 -0.30
Channel X + Input 200C1.81 1.18 0.01
Channal X = Input -19988.75 2.81 -0,21
Channel Y + Input 19999417 -0.08 -0.20
Channel ¥ + Input ‘00co 73 -0.88 -0.30
Channal ¥ = Input 20002 27 =074 000
Channeal Z + Inpurt 188894 .39 -0.01 0.00
Channei Z + inpui 19889 60 -1.B5 ~0.00
Channel Z = Input -20002.37 -0.85 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.37 -0.22 0.01
Channel X + Input 201.03 -0.14 -0.07
Channel X - Input -198.68 0.0 -0.00
Channel ¥ + Input 2000.16 -0.38 -0.02
Channe! ¥ + Input 199.64 -1.42 -0
Channe! Y - Input -200.57 -1.84 0.53
Channel Z + Input 2000.33 .14 -0
Channel Z + Input 190.88 -1.17 -0.58
Channel Z - Input -200.01 -1.12 0.56
2. Common mode sensitivity
DASY measurement parameters: Auto Zaro Time: 3 ses; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -13.00 -14.85
- 200 16.87 14.7¢
Channal ¥ 200 885 214
- 200 =11.30 -11.41
Channel 2 200 715 7.52
-200 -2,35 -8.51
3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (1V) | Channel Y (V] | Channel Z (V)
Channel X 200 -368 -0.69
Channel Y 200 5.01 - -0.86
Channel Z 200 826 0.74

Page 58 of 67

Cartificate Mo: DAE4-1308_Mari &
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4. AD-Converter Values with inputs shorted

NASY measirement paramatars: Ao Zen Time: 3 sec: Measuring tima: 3 sec

Report No.: AGC05198160101FH01
Page 59 of 67

High Range (LSB)

Low Range (LSB) ‘

Channel X

15953 16128
Channel ¥ 15964 17862
Channel Z 16845 14478

5. Input Offset Measurement

DASY measirement paramelars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
s e 1A b Pt TR | e 5ot T AT Std. Deviation
| RVETEgE iy N, SRESl iy W3R, DNSE Y (V)
Channel X 0.22 -1.08 072 033
| Channel Y :1_._1_? 1.94 -C-._BO_ 032
| Channel Z 1.48 2.11 0,01 032
6. Input Offset Current
Nominal Input dreuitry cffse: curent on all channals: <2514
7. Input Resistance (Typical values for infermation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) 479
Supply (- Vee) 7.4
9. Power Consumption (Typical valuss for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -B

Cetificate No: DAE4-1393_Mar15

Fage 5 of 5
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[CALIBRATION CERTIFICATE
Crsoct D2450V2 - SN: 968
Cabeafion procedrels] QA CAL-05v8
fr——— June 12, 2015

Castntion Equiprmant wsed (MATE crbical lor calbention)

This GARSRBON CMfcn COCLAnts B aceability (o nabonsl standards, wheh Ml o hysosl units of measremants (51§
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Calibration Laboratory of L Sctmirmsiacher Kaltriesdierat
Schmid & Pariner "'df‘“\‘:'f"' g Service suines i Stalonnage
Engineering AG T Servizio svirrero di taraturs
Teughaussirnsss 43, 8004 Zurich, Switreriand ﬁj S Swiss Catlbwatian Service
Acrrediied by the Swis Accrediation Sarvice (S5} Accreditation Mo.: SCS 0108

Tha Swiss Accreditation Service in one of ihe signatories 1o the EA
Mulifisiersl Agreamant for the recognition of calibrafion cerlificaies

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, YIEEE 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 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz 1o & GHzZ"

Additional Decumentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report al 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 ils leed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

s Electrical Delay: One-way delay between the SMA connector and the anlenna feed point.
No uncertainty required,

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

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

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

The uncerainty of measurement is stated as the standard uncertainty of measurement
mm m%faﬁarm.wmchluranmdhmhuﬁmmmmmnmm

the
probability of approximately 85%.
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Measurement Conditions
DASY system configuration. as far as not on page 1
DASY Veraion DASYS VE2 B8
Extrapolation Advanced Extrapolation
Phaniom Modulnr Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 2450 MHz = 1 MHz
Head TSL parameters
The and calculations ware
Temparature Permittivity Condugtivity
Mominal Head TSL parameters 20°C 0.2 1.80 mhoim
Measured Head TSL parameters (22.0=03)°C 382=8% 1,88 mho/m = 8 %
Head TSL temperature change during st <058°C e e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Canditson
SAR measuned 250 miW input powest 138 Whg

SAR lor nominal Hoad TSL pamamalars

normalized o 1W

53,8 Wikg = 17.0 % (kn2)

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

SAR measud

250 mWY input powert

44 Wikg

SAR for nominal Head TSL paramsedans namalized 1o YW 25.4 Wikg = 16.5 % (ka2

Body TSL parameters
The follewing paramaters and calculations wers spplied.
Temperature Parmittivity Conductivity

Hominal Body TSL parametars 220*C 527 185 mihoim

Measured Body T5L paramelers (220=02)"C 500a8% 204 mho'm=8%

Body TSL tomperature change during toat <05°C - —
SAR result with Body TSL

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

SAR measured 250 miW inpul power 13.3 Wikg

SAR for nominal Body TSL paramelers normalized to TW 51.7 Wikg = 17.0 % (k=32)

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

SAR measund 250 mW Inpul pownit £.18 Wikg

SAH for nominal Body TSL parametern

normalized o 1W

24.3 Wikg = 18.5 % (k=2)
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Appendix (Additional assessments oulside the scope of SCS 0108)

Antenna Parameters with Head TSL

.. AGC05198160101FHO01
Page 63 of 67

Impadance, imnsfommed o heed point 5480+15/0

Fatum Loss - 267 dB
Antenna Parameters with Body TSL

impedance, ranshonmed to feed point 51.70+280

Raturn Loss « 27608

General Antenna Parameters and Design

| Electrical Delay (one direction)

[ 1,153 ns

Alar long term use with 100W maksied power, only & slight warming of the dipola haar the feedpoint can be measured.

Tha dipole is made of standard semirigid coaxial cabls. The center conductor of the feeding line is direcilly connected 1o the
second arm of the dipole. The anfenna i themdom shod-circuited for DC-signals. On some of the dipoles, small end caps
are added fo the dipole arms in ondey 1o Improve malching when losded according Lo the position as explanad in fthe
*Measurement Conditions” paragraph, The SAR data ane not alfected by this change. The overall dipole kength s stil

according 1o the Standard.

Mo axoassive lofoe must be appled 1o the dpols arms, becausa they might bend or the soldensd connectiona noar the

Peedpoint may bo damaged

Additional EUT Data

Manulactured by

Manulactured on

Novembar 18, 2014
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DASY5 Validation Report for Head TSL |
Date: 11.06.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 968

“ommunication System: ULD 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = |.88 S/m; & = 38.2; p= 1000 kg/m’
Phantom section: Flu Section
Measurement Standurd: DASYS (IEEENECFANST C63.19-2011)

DASY 52 Configuration:

»  Probe: ESIDV3 - SN1205; ConvFi4.54, 4.54, 4 54); Calibrated: 30,12.2014;

s Sensor-Surfnce: Imm (Mechanical Surface Detection)

# FElectronics: DAE4 Sn60 1 ; Calibrted: 18.08.2014

+ Phantom: Fla Phantom 3.0 (fronty; Type: QDOOOPS0AA; Serial: 1001

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

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

Reference Yalue = 1020 Vim; Power Drift = 0.04 dB

Peak SAR (extrapoluted) = 28.5 Wikg

SAR(D gh = 138 Wikg: SAR(10 g) = 644 Wikg

Maximum value of SAR (measured) = 15,2 Wikg

rasa

0 dB = 18.2 W/kg = 12,60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 10.06.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz:; Type: D2450Y2; Serinl: D2450V 2 - SN 968

Communication System: UID 0 - CW; Frequency: 2450 MHz .
Medium parameters used: [ = 2450 MHz, o =204 S/m; £ = 50.9; p = 1000 kg/m
Phantom section: Flal Section

Measurement Standard: DASY S (IEEEAEC/ANS] C63.19-2011)

DASY 52 Configuration:

Probe: ES3DV3 - §N3205; ConvFi{4.32, 4.32, 4.32); Calibrated: 30,12.2014;
Sensor-Surface: Imm (Mechanical Surfuce Detection)

Electronics: DAE4 Sn601; Calibruted: 18,08,2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASYS52 S28.8(1222); SEMCAD X 14.6.10{7111)

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 = 95.20 Vim; Power Drift =002 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR( gh = 13.3 Wikg: SAR(I0 g) =619 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

-4.40

-13.20

-17.60

-22.00

0 dB = 17.5 Wikg = 12.43 dBW/kg
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Impedance Measurement Plot for Body TSL
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