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Glossary:

TSL tissue simutaling liqued

NORMx y,z sensitivily 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

Potarization ¢ o rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
\.e,, 8 = 0is normal o 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 Spatlal-Averaged Specific

Absorption Rate {SAR) in the Human Head from Wireless Communicaticns Davices: Measurement
Techniques®. June 2013

b) 1EC 622091, "Procedure to measure the Specific Absorplion Rate {SAR) for hand-held devices used in close

proximity to the ear (frequency range of 300 MHz to 3 GHz)". February 2005

Methods Applied and Interpretation of Parameters:

NORMx,v.z: Assessed for E-field polarization 8 = 0 (f = 800 MMz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORM»y,z are only intermediate values, L.e., the uncerlainties of NORNMx,y.z does not affect the E"-field
uncertainty inside TSL (see below ConvF)

NORM{)x,y,2 = NORMx y.z * frequency. response (see Fraquency Responsa Chart). This ineasization is
implemented in DASY4 software versions faler than 4.2. The uncertainty of the frequency response § included
in the stated uncertainty of Corvi

DCPx,y,z: OCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor madia.

PAR: PAR is the Peak 10 Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z Bry.z, Ox vz Dxy.z; VRx.y.z A B, G, D are numerical lingarization parameters assessed based on
{be data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VA Is the maximum calibration range expressed in RMS voltage across the diode,

ConvF and Boundary Effect Parameters: Assessed in llat phantom using E-field (or Temperature Transler
Standard for | < 80O MHz) and inside waveguide using analytical field distributions based on power
measuremants for [ > BOO MHz. The same selups are used for assessment of the parameters applied for
voundary compensation (alpha, depth) of which lypical uncertainty values are given. These parameters are
used in DASY4 software Lo improve nrobe accuracy close 1o the boundary. The sensitivity in TSL corresponds
16 MORMx.y,z * Convl” whereby the uncertainty corresponds 1o that gives for Convl. A frequency dependent
ConvF 18 sed In DASY version 4 4 and higher which aliows extanding the validity frem £ 50 MHz 1o 2 100
Mz

Spaerical sotopy (30 deviallon froc sotmpy; (i a fak! of low gradienis reafized uslig a fiat phantom
expased by a patch antenna
senscy Offsel: The sensar offaet corcaspords o e offset af il measiiemer | cenmer fron the ore |

on prohe axis). No tolerance required

sonnector Angle: Tha angle is assessed ugay tha infonaton gained hy datermining tha NORMY (n
nertdinty retjred)

Cegtifizate No. EX-36843 Faliia Page 2ol 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Qgsic Calibration Parameters

Sensor X Sensor Y | Sensor 2 Unc (k=2) |
| Norm (uViivim)')" =7 1 043 j 7 T— 7
L DCP {mV) - 991 99.2 105.2 i (|
Modulation Calibration Parameters -
i uiD "Communication System Name [ A 1 B | ¢ | pD | W I Unc"
I | NE— — a8 j’B\/MV 4 ¢8 + E_‘v_ 4 [k:._z) .
[_n - _’ﬁw_ e x| 6o | 0o K] * 0.00 1220 | #30% By
|- S S B oo " 18 | -%abg |
( | B 1z ] oo .0 J 10 | I 1345 |

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%.

 Tho uncertainties of Nomn X, 7 do not alfect the E” field uncertainty inside TSL {see Pages 5 and 8)
" Numerical linsarizalica parameter: uncerainly not required.

" Uncertainty i determingi using e max. devialion from linear
finld value

applyng gulal ditritnition and & expressed lee tha squade of the

Catvicate Not EXA 4G Felld
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Calibration Parameter Determined in Head Tissue Simuiating Media

= Relative W:onducti‘vw [ 1 u[ Depth © Unct. |
{ {MHz) Parmittivity (Sim) ComvF X | ConvkY | ConvFZ | Alpha®™ | (mm) |  (k=2} |
750 419 0.89 022 | 922 | 922 | 040 | 094 | £120% |
g0 | 418 | o087 .L__ﬁlﬁ__t_&"’ 878 | 054 | 076 | 2120% %
|_1450 405 120 ] B16_ |, B16 | 816 | 0BO . 064 uz.o%_1
1750 40,1 137 | 786 | 756 | 766 | 080 | 087 | $120%
1900 40.0 140 733 | 733 | 733 | 065 | 064 | :120%
2100 39.8 149 742 | 742 | 742 | 080 | 057 | $+120%
2300 395 167, 6% | 692 | 692 | 040 079 | 4120% |
2450 | 892 | 180 | 666 | 686 | 686 , 026 | 108 | $120%
2600 300 | 196 | e I 6.44 é 6.44 E 043 | 081 | 2120% |
3500 37.9 291 622 | 622 | 622 | 065 | 080 | 4131%
,_ 5200 36.0 aps | 449 4 4.49 : 449 1 (.40 \ 180 | $131% |
530 | 39 | 476 | 420 | 420 | 429 | 040 | 180 | £131%
5500 356 4.96 _1 425 | azs % 425 | 040 | 180 _,_1_1,:14_1:1
5600 36.5 507 | 411 | 411 | 411 | 035 | 180 | $13.1%
5800 353 627 | 399 | 390 | 399 | 0ds_| 180 | +131% |

“ Fraouancy vabdity af « 100 MH2 only apphies lor DASY va & anid bigher [ses Paga 2). #is8 1 15 reshiced 10 50 MHz The uscentainly is the RSS
of the Conn 13 senainty ot caibralion frequancy and the urcerainly for g ndcate frequenoy band

" A Wequenzies below 4 Gz, the valdily of ¥3506 paramedors (o and o) can be retaned 10+ 109 it ligud compensaton feerr s Is Bpiad v
measured SAR vaues. Al kaquercies abave & GHz, the valxfly of lissus paramelers [ and | is restricted o+ 5% Tha uncertanty is the RES of
the ComwF urceetaingy for ndicated target Sssue parametes

" pphamapth are determined durnyg calibaiion. SFEAG wanants (hat thve remaining deviglion dag 1o he paurdary effect alier compansation is
aiveiys 1055 than & 196 Tor fraquencies Below 3 GHz anit bolaw » 2% for lrenoencies betwoen 3-6 GHz a1 any dstanos larger 1hao hatt the probe 1ip
diametar from (he boundary

Cartficate 12y FXD Wad Feby Page 5 of 1!
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Calibration Parameter Determined in Body Tissue Simulating Media

‘ T Relative Conductivity | [ [ " Depth® | Unet.
f(MHz)" | Permittivity' | (Sim}" | ConvF X {Convrv ConvFZz | Alpha® (mm} (k=2)
|50 | 855 096 | 869 | B69 | 860 080 | 064 | £120%
90 | 550 105 | 850 | 850 . 850 | 080 I 050 | £120%

| 540 1 7 7 774 | 038 | o 12.0 %
145_9“7_ 54, 0 | 774 | 774 | 7. — 99 | 3120%
1750 53.4 149 | 768 | 768 | 768 | 040 | 101 | $120% |
1900 533 1.52 731 | 731 | 731 | 034 | 102 | $120%
2100 53.2 1.62 76 | 181 | 751 | 085 | 105 | £120%
2300 52.9 1.81 698 | 698 | 698 | 062 | 067 | 2120%
2450 52.7 195 | 660 | 660 | 660 | 080 | 057 | #120%
— t . {
2600 525 | 216 | 8271 | 620 | 627 1’ 080 | 050 | £120%
3500 13 | aw | sso | Se0 | 500 Loa2 | 104 | ewai% |
5200 49.0 630 | 400 | 400 | 400 050 | 180 | #13.4%
5300 48.9 sz | 294 | 304 | 394 | 080 | 180 | #131%
— ——— 12 T T
6500 486 5,65 363 | 363 | 363 . 080 | 190 | £131%
5600 485 577 339 | 339 | 336 | 055 | 190 | £131%
5800 482 6.00 a72 | 372 | 372 | 055 | 190 | 2$1314%

“ Fraquency vaidly of 1 100 MHz anly spakes far DASY w4 4 rad nigher (sen Page 2), efse it Is resldcled 1o ¢ 50 M-z The uncedanty is the RES
of e ComwF uncertainty at calirstion recuency and the uocertainty for the odicated frequency band

' M frequencies below 3 GHz, the validity of tissue parameters (< 804 o) can be relaxed to & 105 i haud coroensalion formula is appbied ©
Mmeasurar SAR values. M freguancies sbove 3 GHz, the vatidity of ssue parametans (v and « ) 5 restrcted 1o + 556, The (ncenginty is ihe RSS of
ihe CanvF uncertainty for indicatad tamel issn paaamelurs.

“ AlphalDeplh sve datermined ding catbealion. SPEAG watrants thal the remacing dawalion dus [0 4 Fou dery 6Moct after compensalon I8
always lass en + 19 for eguencies befow 3 GHz aied below 3 2% for fracuoncies betwean 3.6 GHz 8l any dislarce faigas thar hall the wobe b
digmetar feom the soundary

Certitcate Na. EX7 sl Febd Page /1

Page 185 of 349




Sony Mobile Communications (China) Co., Report No.: TARC-PY7-PMO0817-
SONY %V (China) P

Ltd. Test Laboratory SAR-FCC-02
PY7-PM0817 SAR FCC Test Report Edition 2 | Revision 0
EX30GYA- SN.384: Fobruery 21, <014

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

uency response (normalized)
- i

=

>

Freq

06 I T S W— VI B L .
] 800 1040 1500 2000 2800 30C0
 Mrz]

r— gt I S S S |

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

prfficate No. EX34845 Felit4 Page 7
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz .R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
erlicate No. EXG- 5845 _Febia Page 5ol
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Dynamic Range f(SARcaq)
(TEM cell , foug= 1900 MHz)
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Uncertainty of Linearity Assessmant: & 0.6% |kek)
Cestilicate Mo EX 840 _Fah'4 Page v ol 1!
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Conversion Factor Assessment

1 = 600 MMz WGLS RO {H_convF) f = 1760 MHZ WGLS RZ2 tH_ron)
2 ®
H g
a < sl
o &
& R
3
. v {
20- S . | 'S - VMY W WPy WSl % S L Sut B
0 » B n “ w0 o “ L) » i N » o » o
2mm) e
2] 4. A .}
PPl ey ahta s

Deviation from Isotropy in Liquid
Error (9, &), f =900 MHz

- ] WA a 02 K 2 4 " nn
Unscertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Consficate *1o. EX5-3843 Feliia Page 111«
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Other Probe Parameters

MSensor Arangement ' Triangular |
" Cannector Angle () = o - T 249
| Meachanical Surface Deteciion Mode = T enabled |
[Optical Surdace Detaction Mode o T e S| e EisfébWI
'Probe Overall Length = e
| Probe Body Diameter T - " - T A0 mm
Tiplength - - E— T — — amm
Tip Dlameter T 25mm |
Probe Tip to Sensor X Calibration Point 1 mm{
Probe Tip to Sensor Y Calibration Point 1 mm
"Probe Tip to Sensor Z Callbration Point = Tmm |
f Recommended Measurement Distance from Surface B Sl mm_A‘I

Canificale No ExX.20345 Feold Paye 11 ol 11
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Engineerng AG
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Accreditac by ¥e Swass Accredilation Servee (SAS)

Schwol hor Kanlibrl
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Servizio svizzero di tarstury
Swiss Calivration Service

Accroditation No.: SCS 108

The Swiss Accreditation Sarvica is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

cliet  Sony Mobile Factory (PTT)

Cortificats No: ES3-3169_Dec13

|CALIBRATION CERTIFICATE

B |

I

| Objoct ES3DV3 - SN:3169

Calbeation dote: December 19, 2013

|

Calivration peocedurels) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

This calibradion cerificate decuments the traceability to natianst standards, which ceafize the phys)

Cattealion Enwpoant used (MATE crfical foe caliiasiony

S

The b2 ano tha « ims wilh confidence p

1 units of 15 (30,

Sabilty are given o0 The folowing pages and are parl of e cerlificate

Ab calbealinns have been corduniad o the closed taburatoey fochily; erdranmen temperaline (72 1 310 and humidly < 70%

Primary Standsed 0 [ ol Dato (Carfilicate Ne: ) | Sehacuted Casibiation ]
_Power metsr 44188 GBA12028/4 | 04-Apr-13 i, 21701733} 14 ==
Power sensor E441274 MYA4 14598087 | 04-Apr-13 {No. 217.01733) Apr-14
Relerencs 3 d8 A SN: 55054 {3) | 04-Apr-13 (No. 217-01737) Ape-14
| Reference 20 dB Mieustor SN: 55217 (20x) 04-Apr-13 (No. 217-01735) Ape-14
Reference 30 dB A SN. 55129 (30b) DM-Ape-13 (No. 217-01738) hpr1d
Reference Prote ESION2 __| 8N 3013 25-Doc-12 (No £S3-3013_Dec12) Dnc-12 L
| DAE4 - - 13-D6c-13 (No. DAE4-860_Dec 3} Oec-14 === TEo |
— e - 1= :
Secondary Stardards | __, Chock Ol [ hause) Scnedulst Check B
RF genarator HP 8648C USIBAAN S 1T 4-Aug- 9% (in house check Age-17) 11\ house check Ap 15 |
Wm Aaalyzer HP B753E US37380588 L’u&Uc&g' licss check Ocl 13) In howss check: Ocl-14 B
r_ o Name = F;n-c-i:;’ Sgnalye |
Gaebrated by Joton Kastrali Laberatory Tachriclan f— ! Aot \
. ¢
[ Acvaravee oy Katja Pokorc Teohnical Mannge 7 22 ‘
|
| Issus Deceribar
L) ity cabeniiin 66112810 thiak 1 vt b vt a6 Rt i faf vttt sl sgpuiten i WIOAEY. Sy 0|

Catilicade Ho ESSAN9 Dects

Faga 1 ol 11
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Calibration Laboratory of L, Sch Kalibrosdi
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Zoughsussirasse 43, 8004 Zurich, Switzedand ’r’,:r—'\*“\;\ S Swiss Cafibration Service
kil
Accredad by Ihe Swiss Accredilation Sarica (SAS) Accraditalion No.. SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
NORMxk,y,2 sensitivity in free space
ConvF sensitivity in TSL | NORMx y,z
oce diode compression point
CF crest factor (1/duly_cycie) of the RF signal
ABCD modulation dependent linearization parameters
Polarization o o rolation around probe axis
Polarization 8 § rotation around an axis that is in the plane normal fo probe axis (at measurement center),
i.e., 8 = 0 is normal lo probe axis
Connector Angle information used in DASY system to align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
»  NORMx.y.z: Assessad for E-field polarization 8 = 0 (1 < 800 MHz in TEM-cell; { > 1800 MHz: R22 wavegusie)
NORMx,y.z are only itermediate vakies, i.e., the uncertainties of NORMx.y,2 does not affect the E ek
uncertainty mside TSL (see below ConvF).

o NORMNx.v.2 = NORMx.y,z * frequency_response (see Frequency Response Charl). This linearization is
implemented in DASY4 soltware versions later than 4.2. The uncerlainty of the frequency response is included
in the stated uncertainty of ConvF.

s DCPx.y,z: DCP are numerical lingarization parameters assessed based on the data of powar sweep wilh CW
signal (no unceriainly required). DCP does not depend on frequency nor media.

«  PAR:PAR is the Peak to Average Ralio thal is not calibrated but determined based on the signal
characteristics

o Axy.z Bxyez Cryz Deyz VRxy.2z A B, C. D are numerical linearization parameters assessed based on
the dala of power sweep for specidic modulation signal, The parameters do not depend on frequency nor
media. VR Is the maximum cakibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in lat phantom using E-fleld (or Temperature Transker
Standard for f < 800 MMz} and inside waveguide using analytical field distributions based on power
measurements for > BOO MHz. The same setups are used for assessment of the paramelers applied for
boundary compansation {alpha, depth} of which typical uncentainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close o the heundary. The sensitivity in TSL carresponds
to MORMYx y,z * ConvF whereby the uweertainty corresponds 1o that given for ConvF. A fresjuency dependent
ConvF is used in DASY version 4.4 arvd higher which allows extending the walidity from £ 50 MHz Lo £ 160

MMz,

o Spherical sotropy (25 devaiion fromisclrony) ina ield of fow gradels realized using a flat phantam
aypased by a palch antenna

«  Senscr Offsel The sanant offset ~orresponds o e offset S <ilual ieagureme:nt certer liom the prote t)
‘on prene axis) No tolerance required

o Oormecty Angle: The argle s assessed using the infonation gamed by detedminiig he JQRMx (o

mcertainly regulred)

Cortifcate Na: ESD 316B Dec’ Mage & of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Basic Calibration Parameters

I Sensor X | Sensor ¥ T Sensor Z [ Unc (k=2) '
| Norm (uVicvim)"}* 116 = 117 I 195 | $10.1% |

DCP (mV 1 014 1 60 ‘ 959 —
Modulation Calibration Parameters - )
“ui C ication System Name ] T A B8 Cc D VR Unc®
Bt | 4B \ dBvY d8 | mV | (ke2)
il cw N | x| oo | oo [ 10 | DOD 1459 | $27% |

e |[¥! o0 | o0 10 | 1481 |
l 1z] oo [ oo [ 10 | [ W27

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

" The uncertalnties of NoraX Y.Z co not aifect the E*-field uncersinty Inside TSL {see Pages 5 ard 8)
"' Numesical inearzation porametor uncestainky not required

" Unocertainty is delermined using the max. o

fation fram linear

fudd value

Certilicate HNo ES31168 Dec

a0 4 of

applyng rectanguier distrbulion an 8 axpressed lor Ihe squere of 1he
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Calibration Parameter Determined in Head Tissue Simulating Media

LL . Relative cbnduct!_vlly 1 | I 'i = T Dapth ° Unct. |
{(MHz)© | Permittivity (Sim)” | ConvFX | ConvfY  ConvFZ Apha®  (mm) | (e2) |
50 | 419 0.69 656 | es6 | 656 | asr | 161 | +120% ‘
900 | 415 ogr | 633 ! 633 | 633 | 049 +_11(; | $120%
1750 E_ 40.1 1.37 ’ S08 | 508 | 608 | 046 | 161 | $120%
1900 40.0 140 | 496 | 496 496 080 | 115 | £120%
2000 40.0 1.40 4.94 4.94 494 | 066 | 128 | £120%
2450 392 1.80 442 4.42 4.42 074 | 132 | $120%
2600 390 | 196 4.26 4.26 B 426 | 077 | 134 | $120%

 Froquancy validity of + 100 MHz crly apphes for DASY W 4 and highe: (see Page 2). e¥e | I8 resincled to £ 50 MHz. The uncerainty is the RES
of the Comn urcaitanty a1 calibration f and The . y for the indizsted freq) v baexd.

" Al koauenciss below 3 GHz. e validity of Ussue parameters (c a0l o} can he relaxed to & 10% @ hquid < viormuls is spplod 1o
massirec SAR vaues Al frgguancies above I GHz, the validity of ¥ssue porametors (c and n} is restricled 10 = 5%, The uncartainy isthe RSS of
tha Canf uecermnty far edicated Ly g lis308 perameters

© NphaDepth am datarmoed during calbeation SPEAG warrangs thal M6 ramaning devialion dué o the nourdary affect alter compensation is
aiviays 1696 than + 1% far frequercies beknw 3 GHz and below * 2% for Wequencies beteesn 3-F GHz al any distarce ksger Ihan hall the oode tp
deametar fiom 1ha houadary

tarhigate Ho EST 169 Decld Page
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Calibration Parameter Determined in Body Tissue Simulating Media
f — Y

" Relative Conductivity | " Depth” Unet.

)u_mmf Permittivity” h;sfmz' | ConvFX | ConvFY | ComvFZ | Aipha® | (mm | _(k2) |

| 780 565 096 | 607 6.07 607 | 053 | 140 | £120% |

I 900 550 105 | 596 596 596 0.53 T 1‘39_;_ 12.0%_;

Al l s — '

| 17s0_ | 534 ‘ 149 | 500 5.00 500 | D44 | 166 | £120% |

1900 533 1.52 a1 477 477 | 046 | 170 | $120% |

2000 53.3 1.52 477 477 477 | 052 | 150 | +120%

2450 52.7 1.95 427 azr | 421 | 080 | 192 | 2120%
ey I - — R oy P e

|2 | 528 216 | 407 | 407 a07 | 086 | 099 | +120%

© Fraquency validly of + 100 Mz only apgiies for DASY w4 and higher (sse Paga 2), else 1 is restricted to £ 50 MHz The uacartainty is the RSS
of th ComwF uncedainty at callrstion frequency and fhe ity for the d frequancy baod

Al Mequer=ies below 3 GHz, the validty of lissue parametes (< and 0] con be relaxed to 4 10% # Kgud compansation forrulo is sppltec Yo
monsured SAR values. Al frequsncies above 3 GHz, the validily of issue parametees (= 800 ] i5 reshicied 10 & 5% The uncenarty is e RES of
e CanwF uncestainty for inckcabed taigal tissue paearmielers
* Mphamapti are determased Ging catheation, SPEAG warar's that the rameng deviation due o the boundary affect alter compensation
snvays 1955 than + 1% b Yequencics below 3 GHz and befow + 2% far kequencios between 3-8 GHz 8l say distance faeger than hatt the prabe Vo
dameter from the boandary

Certificate Mo FSL 0169 Dac ) Page B af 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.4

w
*rTTTT T

L~

o
L]

o
(<]

requency response (normaiized
o
_— T dect T~

o
-

I L1 I o Hb————
00 1000 16500 2000
f [MH2]

- S

2500 000

R

|

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

sertilicate Mo ES? 1169 e Page 7
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Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM =1800 MHz R22
i
A}
1
s W
° o " 9 L]
Ton 4 Tol X Y
=
=, | . 8 —a~ir: - ‘- » !
8 1 v :
@
4
}
L el s — — — y - L | - A I
Rel 1 g
o). 2 sl k.
Uncertainty of Axial Isotropy Assessment: X 0.5% (k=2)
Cotlivate vo ES) 1168 Dec il Page 8 .
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Dynamic Range f(SAR}ead)
(TEM cell , f = 900 MHz)

=
=
=3
(73]
5
Q s
c
— | “'
10 /?/
( i
K AN
L]
10'+ b i
t i |
10 10 o 10' 10
SAR [mWicm3j
A o]
not compensated compensated
1
m
k=) i Poaaih i ] : i
% e T I o S B2 417 AP 139 A H soen 430 |
ul I
SAR Al
| L
MOSANSHTeL MPANSHTES
Uncertainty of Linearity Assassment: £ 0.6% (k=2
eatificate Mo ES3-0168 Dend Page g 1!
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Conversion Factor Assessment

= 900 MHZNVGLS RY (H_convF) [ » 19040 MHz NGLS Rz2 (H_comF)
= 0
G 3
«
] S
0o —_— - of" + ' - -
o w N 0 @0 - w o 0 "= n B ] " w
g sfwry
. 1 o) 2
>Anen Ao Ao measved
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
1.0
08 I
ue
:é 0a
'E‘:' uz s
S LAY :
0.2
04 ~
086
-0.8
1.0
0
45
60
0
. & w8 wa -0 11 2 04 06 0B
Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
Acficate NG ESH 3168 Dec) Page 100
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Other Probe Parameters

December 19, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

;rgéh-s_oc" Arrangement Triangular I

| Connector Angle {°) SRS — 276 |
Mechanical Surface Detection Mode == &iﬁbﬁéﬂ

["Optical Surlace Detection Mode == = 1 “disabled |

[ Probe Overall Length T T 1 337 mm

? Probe Body Diameler ) [ 10 mm |

[ Tip Length - T 10mm |
Tip Diameler 4 mm
Probe Tip lo Sensor X Calibration Paint 2mm
Probe Tip 1o Sensor Y Calibration Point 2 mm
Proba Tip 10 Sensar 2 Callbration Poin! T 2 mm

? Recommended Measurement Dislance from Surface - == 3 mm

\ A ———

cerlifizate "

ESA-5160 Decid ‘age
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Calibration Laboratory of ‘.\«_\"\"Q_Z"«,_, '/9\“738\ g Seh Kalibriordions!
Schmid & Partner g v n Sorvice suisse CHsloNAAGR
Engineering AG i?l—"i\@g‘ l‘} @ S } (s; Servizio svizzera di taraturn
Zoughaussirasse 43, 8004 Zuroh, Switzeriand “, ,‘?P\“\\,« w Swiss Calibiration Sorvice

Accredited by Iha Swiss Acoredialin: Servioe (SAS)
Tha Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificatos

cliont  Sony Mobile Factory (PTT)

Accraditation No.: SCS 108

Cedificato No: ES3-3170_Dec13

[CALIBRATION CERTIFICATE

l Cmject

ES3DV3 - SN:3170

Calbralion proceduce(s)

Cafibeaticn, dale December 19, 2013

This colkration cerficate the

iy o

Catbeatice Equipment used (MATE cribical for calivaton)

s, which realize the phy
The measwoments ant (he uncedaintes with confidence peobabitly are given an the following pages and are parl of The canficale,

QA CAL-01.v9, QA CAL-23.v5, QA CAL-25v8
Calibration procedure for dosimetric E-field prabes

urils of

t5 (S1). |

‘ Al calibratons rene haen cuncucted in fhe closed mbaratoly facdity. aryiionment temperatuie (22 * 214 and homidity < 70% |

| 3 B i » il ~ _ E
| Pomary Standarss | i1 | Cal Date (Cextificalo No ) __| Senevutec Catibratior ]
Powr metet E44198 841263874 04-Agr-13 [No, 217-01733) Agrtd
Powsr sensor E4412A MY41498087 04.Apr-13 (No, 217-01733; Apr-14
Referance 3 0B Atlenusiod SN: S5084 (X&) 04-Ape-13 (No. 217-04737) | Apri4
faference 20 dB A to SN- 85277 (20x) 04-Ape-13 [No. 217-01735) Apr-14
Reference 30 dB Attenuator SN: 55128 (30b) O4-Ape-13 (No. 217-01738) Ape-14
Redorence Prube ES30VZ | SN 3013 | 78Dec-12(No ES33013 Dec'2) | Dec-13 -
| DAES | sn:eso | 13Dec-13{No DAE46A0 Dec'¥) | Doctd
-}-éxnnnnr! Standords T | Check Date || house) Schecwer Check
RF gensrator HP 8648C | US3IB4ZULNTOD 4-Aug-99 ln house check Ap 13 = In houss <Hock 18 o
| Natwark Analyzer HP 8753 | us37acoses " 36-001 31 (In houss check 0ct-13) In hiouss check: Oct 44 1

[ HHame Functon S\mahn .
Canbntey Ly Juton Kestrall Laboratory Technician— /.Y I
[ 2 P
| Aapuuved 1y Katja Poluovc Techrical Manager V2N ,% . I
Issuec Lecen i8¢ 1
Thin caliirahion onrako <l 117 08 | 2(¥ ira 300 caep! ful veithiz.£ wa il gy vedl F N |t L — s ]

cenitsate ko ES3-1170 Dect
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Calibration Laboratory of SO, /«a\‘"__é\\s‘\\ §  Schweizerischer Kalibrierd
Schmid & Partner m f ) ¢ Service susse d'étalonnage

Engineering AG e i |‘v’ \5'/ z.') g Servicio svizzero di taratura
Zeughausstrasse 43 8004 Zurich, Switzarland ’:/,"./'ﬁ_‘\ﬂw? W Swiss Callbration Service

Accrediled 0y 1he Swiss Accracidagon Servie [SAS)

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatoriss to the EA
Mudlitateral Agreement for the recognition of cailbration centificates

Glossary:

TSL lissue simutating liquid

NORMx v,z sensilivity in free space

ConvF sensitivily In TSL / NORMx v,z

DCP diode compression poim

CF crast factor (1/duly_cycle) of the RF signal

ABCD maodulation dependent Imearization parameters

Palarization p ip rofation arcund probe axis

Polarization § 4 rotation around an axis that is in the piane normal to probe axis {at measurement center),
i.e., 8 = 0 is normal to probe axis

Conneclor Angle Information used in DASY system to align probe sensor X to the robet coordinate system

Calibration is Performed According to the Following Standards:

a) I|EEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spalial-Averaged Specilic
Absorption Rate (SAR) in the Human Head from Wireless Communicaticns Devices: Measuremean!
Techniques®, June 2013

p) IEC 62209-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close

proximity to the ear {frequency ranga of 300 MHz to 2 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

Uarificate Mo ESSI1T0 Dect )

NORMz,y, 2' Assessed for E-field polarization 8 = 0 (f < 00 MMz in TEM-cell. [ = 1800 MH2: R22 waveguide).
NORMx,y.z are only intermediate values, Le., the uncertainties of NORMx,y,z does not affect the E*-fiek
uncertainty inside TSL (see below ConvfF).

NORM{Nx 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 frequancy response is included
In the stated uncertainty of ConvF

DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncerfainly required), DCP does not depend on frequency nor media,

PAR: PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal
charactenstics

Axy.z; Bxy.z; Cxy.2: Dry.z; VRxy.z A, B, C, U are numerical inearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on frequency nor
media. VR is the maximuin callbration range expressed in RMS voltage across e diode

ConvE and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature Transfe!
Standard for T < 800 MHz) and inside waveguide using anaiytical field distributions based 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 Lypical uncertainty values are given. These parameters are
used in DASY4 software to improve probe acouracy close to the boundary. The sensitivity in TSL corresponds
10 NORMx,v.2 * ComvF whaeraby the uncerainty correspands Lo that given for Convl A frequency dependent
Convt’ is nsed in BASY version 4 4 and Iagher which allows extending the validity fror = 50 MHz 1o + 100
Mz,

Spherical isotiopy {30 devialon from isotrapy). m a field of low gradents realized using a flat phantom
expnsed Ly a oateh anten @

Sensor (Mfser The sengor offsat corrasponds 1 the offget of vistual meascramen! senter oo The probe b
(o orobe axig), N Inlerance required
Connector Angle: The angle 1s assessed using 1he nfnrnaton ganed Ly deteamining the NG (19

incertainty required)

Page 7l v
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3170

Basic Calibration Parameters

IT—“ Sc_rf_ory [ Sonsor Y | Sensorz I u'ncs(kfg)_:
Norm ;gwsvg@’f B 1.26 1.04 | 095 101 % |
TDCP (mV) _L 1016 ‘ 02 | 112.6 I ]
Modulation Calibration Parameters )
‘rUID [ Communication Systern Name [ T A | B c | o I WR i Une'
o ol | ke esvev| | 98 | mV | (2
. f‘-“"; S X | o0 | oo | 10 | 000 | 545 | $30%

\ Y] 00 00 | 10| 130.1
; : - — 4 -

i [z] o0 [ oo [ 10T Jwoa] .

The reported uncertainly of measurement is stated as the standard uncertainty of measurement
muitiphied by the coverage facior k=2, which for a normal distribution corresponds to a coverage
probabilily of approximately 95%.

 Thie uncailstios of NommX, ¥.2 da net affect e E°-Niok! incertainty inside TSL (see Pages S anc &)
" Numexical linearization g tet: uncerdainly nof required.

“ Unceralnty ks detesmined using the max. devialion from linear respanse applying rectangsdae distrbution 3nd is exprassed for the square of (he
hield value
sertlficate o ESH-3Y70_Doet s Hage s ! !
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3170

Calibration Parameter Determined in Head Tissue Simulating Media

< Relative I Conductivity | | " Depth ® Unci.-_]

C((MHZ)® | Permittivity { (sim)” | ConvEX | ConwFY | ComFZ Alpha® | (mm) (k=2)
Lass 415 . 09 | B39 6.39 639 | 062 126 | +120%
| 1 1 T
| 1750 4n 1 | 137 5.40 540 | 540 0.54 1.81 +120%
p—t ! . |

1900 400 140 | 515 | 515 5.15 071 | 127 | £120%
—_— —_— + — v t

2450 | 39.2 180 | 454 | 454 4.54 067 | 141 | % IlO%gl

© Frequency valldity of 4 100 MHz only applies for DASY vd.4 and higher (ses Paga 2), eleo 1l is rostricted Lo ¢ 50 MHz. The uncenainty Is the RSS
ty tor e b

of 1ha ConvF uncerainty #t caibeation Yeq y and the inly

ted frequency band.

¥ M frenuencies betow 3 GHz, the vaidily of fissus paramelers {: and ) can b refaxed fo £ 10% if iquid compensation fomuts = spplied o
measured SAR values. Al frequencies sbove 3 GHz, the vabidhy of tissus paramaters | and a) is restricted Lo + 5% Tha uncerdainty & the RSS of

the CorvF uncertsinly foe indicated target bssue parameders.

“ Alpha'liepth are & ined during Gan. SPEAG waraals Ihat tha remaining devation dus (o the boundary efloct after compensabion 15
always less than £ 4% for fraquencias below 3 GHz and balow t 2% for frecuancies between 3.6 GHz ot any distance larger then hall the probe lip

diameles from Mo bourdary.

Certifcate Mo ES3A1IT0 Dectd Page 5 al |
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3170

Calibration Parameter Determined in Body Tissue Simulating Media

T T

I Relative | Conductivity | ‘
| f(MHz}® | Permittivity’ | (Sim)" | ConvFX | GonvFY

T Depth® T Unct.

........ ComvFz | Alpha® | (mm) | (k=2) |
835 652 | 097 | 608 | 608 608 | 056 , 134 | $120% l
|_1750 534 | 149 491 I 491 4.91 041 | 179 | 4120% ]
L 1900T 533 | 152 470 f 4.70 4.70 048 | 154 | £120% |
| 2450 | 527 | 195 | a2t | 421 | 421 [ o070 | 112 | £120% |

© Frequancy validlty of 2 100 MHz only epphas for DASY wi.4 and higher (see Page 2), eise il Is restricted to & 60 MHz. The uncedtsnty s the RSS
of the ComF uncartainty 8 calibration freg y and the teainty fof (he indicatod frequancy bood.

' Al requancies baknw 3 GHz, the validity of lissue parametess (s and o) can be reloxed to £ 10% it fquid comp llon & la is appled 1o
messured SAR values. Al frequoncias above 3 GHz, The vaiidily of issus paramoters (x and o} i restricled fo 2 5%, The uncanainty is the RSS of

the ConvF uncedainty far indicatod target lissue peeaimalers

due to (he bourdary effect after compensalion S

aways 1a5s than 1% for kequencies below 3 GHz and below & 2% for hemencim’b&neen 3-6 GHz a1 any distance lasger than sl the prote i

% aphaDepth are determyned during calibeation. SPEAG thal the
dametar fom the houndary
Certilicave Mo ES 00 Dee 1S age 6 of 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

N

T
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©
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Frequency response (normalized)

0.7+
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< iy n
3% SO S M S O Lt

0 S00 1000 1600 2000

f [MHz)

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

Cetifoate Mo ESLG17C Dec Fage ?
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Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz R22
N P
Y L] L = L] Ld
Tat X Y bd Tot ¥ b4
|
t
a
2 fea o : |
5 v
w L
: 4 4 1 t ¥ - L1 L i y 4
Ro# [
T wH, ik A
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
eriicate E€S3-2176G Dectd ‘age & 1
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licata *

ES33

Input Signal [uV]

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

!« 835 MH2 WGELS RS (H_convF) [» 1750 MHz WGLS R22 (H_cond)
7 g
& B
o =
3 A
'
ue — o " i s
o w X 0 0 e L2l L 3 w o ¥ o
prwrd #hwre)
N *1 s !
aven e PESTeFEN weanved
Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
SO \
AR 44 02 no 2 A4 o6 os | AU
Uncertainty of Spherical Isolropy Assessment: £ 2.6% (k=2)
sertiticate Mo €S0 1170 Dectd age 11 of
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3170

Other Probe Parameters

["Sensar Arrangement I -1 Triangular |
| Connector Angle () T - ! = 5
["Mechanical Surface Deteclion Mode — T onabled |
“Optical Surface Detection Mode P disabled |
"Probe Overall Length =t == ‘ 337 mm |
| Probe Body Diameter o o —1 “10mm |
"Tip Length T . B “Tomm |
“Tip Diameter B 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point Zmm
"Probe Tip to Sensor Z Calibration Point Zmm |
"Recommended Measurement Oistance from Surface H Tmm |

Certifcata (o EST 01T Oecyd e 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Other Probe Parameters

Sensar Arrangemen| [ Triangular |
[ L','er\emu.'—/\vri;lu () S o ; - 25 1
["Mechanical Surface Deteciion Mode o enabled
Optical Surface Datection Mode = = B disabled |
Probe Overall Length == S T 337 mm
"r obe Bt;;i}'-b_i;neler s R —1 T 10mm
l ATpE[(jth - o - - T 10 mm
r'ﬁp Diameter - o f ZFmm |
Probe Tip to Sensor X Cafibration Point 2mm
Probe Tip lo Sensor Y Calibration Point 2mm
["Probe Tip 1o Sensor Z Calibration Point = eI T Zmm
[ﬁc&}\méndetl Measusemen! Distance from Suriace [ 3m]

elifsaie S Y e age 11
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secrecibet Ly the Swiss Accredialon Servize [SAS)
The Swiss Accreditation Servica ks one of the signatories to the EA
Mullidateral Agraenent for the rocognition of catlvation certificates

Client

Sony Mobhile CN (Vitec)

Acoreditation No.. SCS 108

Certificate No: ES3-3169_Dec14

CALIBRATION CERTIFICATE

|
(Otgec

Cafrafon procecws]s)

‘ Cabbeabon gate:

This cakbration cerificate oo

ES3DV3 - SN:3169

QA CAL-01.v8, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

December 16, 2014

18 the | bilky Yo

which realize the jiysicel unils o measusements (SI) '

The measurements and tha uecertalntios with confidence nababilily are giver on the follawing pages ana are part of the cerilicale

[N caftvalices have Deen conduoted 0 1ha choged Bboaloy lacHly. envrcoment wempanmtane (22 + 3)°C ane homakly = 1%

Cadbsation Equpmarn used (S TE criicul 1o calinraan)
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§  Stiweizerischer natibrinrdions:

C Servico suisse Cétalnanage

5 Harvizie svizeero o taratury
Swess Calloration Seivice

hecrocted Ly 115 Swass Avcredaalion Samise (SAS; Accreditation No.. SCS 108
The Swiss Accreditation Service 15 one of the signalories 1o the EA
Multitateral Agraement for the recognition of ealibration cenlificates

Glossary:

TSL tissue simulating liquid

NORMx y,z sansitivity in free space

ConvF sensithaty in TSL | NORMx, y.2

DCP dicde compression poiny

CF creslt factor (1/duty_oycie) of the RF signal

ABLCD madudation deperndent linearization parameters

Polarizalion i i retatios: arourd prode axs

Polarization & 4 rofation around an axis that is In the plane normal to probe axis (at measurement cener)
i@, & =0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recormnmended Praclice for Datermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Mead from Wireless Comminicalions Devices: Measurement
Techniques”, June 2013

by 1EC 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 2006

Methods Applied and Interpretation of Parameters:

»  NORMLY.y.2. Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cel!; { > 1800 MHz. R22 waveguie)
NORMx, v,z are only intermediate values, (e, Ine uncertainties of NORMx.y,z does nol affect the E”-fieid
urcedtainty inside TSL (see below Convk)

o NORM®x .2 = NORMx.y.z * frequency response (see Frequency Response Chart). This knearization is
implemented in DASY4 software versions tater than 4,2, The uncertainty of the frequency response I8 included
in the stated uncertainty of ConvF

o DCPx,y,z: DCP are numerical linearization paramelers assessed based on the data of power sweep wilh CW
signal (no uncertainty required). DCP doeas nol depend on frequency nor media.

s PAR:PAR is the Peak o Average Ratic that is not calibrated but determined based oo the signal
characteristics

«  Axyz Bxyz Cryz Dxyz VRxyz: A B, G D are numerical inearization parameters assessed based on
the data of power sweep for spacific modulation signal. The parameters do nol depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the diode.

»  Convi and Boundary Effect Paramators! Assessed In flat phantom uging E-field (or Temperature Transfer
Standard for { = 800 MH2) and nside waveguide using analytical field distributions based on power
measurements for f = BOU MHz. The same selups are used {or assessment of the parameters appeed for
baundary compensation {aipha, depth) of which typical unzertainty values are green, These parameters are

uged in DASY4 soflware 1o Imorove probe acouracy cfase (o the boundary. The sengitivity in YSL corresjionds
in NORMx, v.2 * ConvF whereby the uniertainty corresponds to that goven for Comvk, A frequency dependen
CanyF Is used I DASY version d.4 and higher which atows exiending (he vahdily friom £ 50 MHz 10 &2 100
Mg,
Soierioal sedropy (30 devahos frec isatiape) ma feld of e gradianls fealized ositg a fial phan!
exnasad by a paii anernng
s Offsed The sensar (s orreso sy 1o g (ffse o easaresen! denier from he prabe
[0 prohe axist o (eeracce e ved

. onaecho Angle: The angle 1S assesson 08y e rTommation gaine | lete i e O

nearia Tty rediuinetd |

etifvain ES: 1169 Nex g ane 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Basic Calibration Parameters

] Sensor X “SensorY | “Sensor Z [ Une (k=2)

| Norm (VWi YT T 117 1.17 . 116 £10.1% |
foce(mvy” i) == 1 308" B { 000 | 96.2 3
Modulation Calibration Parameters - com e —
uip | Communication System Name I A [ B | ¢ D | WR Unc

y = = |__| o8 |dBvyy | | dB | mv | (ke2)
[o____[ew _ Ix] oo | oo | Ao | 00 | 7e | 5%

- | = N pE— ¥ 100 | .00 o | ees =

 HiE ] = - _: Z | 00 | 0o a 1903

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%

—_—

" The anceraintios of Norm2.Y 2 ¢4 ror aftect (he €7 held osertarry inside Y51 (see Pages 5 and 6)
z ical |+ d uncaainty ool required

acertainly is determined using the max. deviaticn from linear response sphying rocanguiar distrbiution: 21111 IS exprassed (o e scugte 1 {he
tiak! value

emizae ES IRy e i e A
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Calibration Parameter Determined in Head Tissue Simulating Media

r—

— —

T Relative | Conductivity | ] Depth® | Unct. |
\_t(MHgL Pormittivity | (Sim}" | ConvFX  ConvF Y, ConvFZz | Aipha® (mm) 1 (k=2
L 419 089 | 649 | 649 BAY_ | 044 | 153 | $120% l
. 838 | 415 | o090 | em E 631 . 631 _I_'?E L_i.;'ﬁ | £120% |
900 | 415 | 097 ; 622 | 622 | 822 030 191 _l_le.qsa_'

1750 40.1 \ 1.37 __ 5.26 f 526_| 52 048 | 189 g $12.0%

1900 40.0 1.40 5.07 5.07 5.07 0.73 | 130 | +120%

2100 30.8 1.49 5.22 5.22 5.22 061 | 141 | 2120%
L2460 | 302 | 180 485 | 455 | 455 | 068 | 137 | $120% |
|__2600 390 | 186 | 43 | 437 | 437 | 076 , 131 | :120% |

Frequency vadity abova 307 MH: of 2 100 MKz anly apies 1o DASY wA.4 and hghor [soe Page 7). o1ee ¢ 18 resticted to + 50 MHz. The
unceriginty is the RES of the Canuf wicenainly o cafbealice reausncy aro the uncerainty for the ndicaled eguerny bard. Fiegen y vty
Dalow 300 Mz is £ 10 25 40, 50 ane 70 N2 for Conel assesseants at 30 84, 128 150 ardd 220 MHe eSPeCEl  Above 5 GHz Bequercy
vaIdily Can 08 eatanded 10 + 150 MM

Al lrecuencies below 3 GHZ, e velitity oF lissue perameters Jn nid <) can e relsxed 10 4 108 4 o0k Compansatin foemute is anphed to
meagurac SAR valses, At kequercies abiva 3 GHz, (e valiily of fissua paramedars 4 and ) & 7eslre.ted 10 4 5% The unceriali /18 tha RSS of
the Conuf nrcestarty to idicsted sagel hasue pareetons

ApaaiDopth are determ ned tuiiy; cakbration SPEAG warm s thal e remam o dewialicn 1ue % e bourdary elfec ller ompensation is
ways dnss a1+ 19 200 Teguercies bedony 1 GHZ AN DeIcw ¢ 2% Cr feannsies botwean L6 CHZ i a1y distarce srger thoan hatl the 1inde o
dhamieter fnm the Soorstary

arllluan Mo FST 1169 Do W Vage 1
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Calibration Parameter Determined in Body Tissue Simulating Media
{ Relative | Conductivity | Depth”™ | Unct.

CL(MHz}" | Permittivity' {Stm)" | ConvFX  ComvEY ConvFZ Alpha” | (mm) | (k#2)

T

L 750 | 55.5 ‘ 096 606 , 606 , 606 | 025 | 211 | #120% |
. 835 §62 | 097 | 605 | 605 _ 605 080 116 | $120% l
, 900 | 850 | 1.0 | 595 5.95 595 080 | 115 | £120%
1750 | 53.4 [ 149 486 488 486 4 058 | 156 | #120%
1900 533 | 152 4.58 4.58 | 458 | 054 | 184 | £120%
| 2100 53.2 J 162 4.85 465 | 465 | 071 | 148 | $120% |
| 2480 | s21 | 195 408 | a0 | a09 | os0 199 | #120% |
2600 | 525 | 218 | 32 I 302 | 392 | 080 | 118 | +120%

Frequancy waldity wbove 300 1Mz of £ 100 MHz only appies 1or ASY V4.4 and highe! (gee Page 2} alss |« & reshwtad 1o = 50 MHz The
uncenanty 18 (ha RSS of the Convl uncerdainty = catbeabon frequercy and iha uncertainty foe tha vdicated Yeqoency bard. Frequercy validity
betow 300 MHrE « 10,25, 40, 50 and /1) MHz for Convf assessmen!s o 30 64, 120 120 anrd 220 MHE aspocivedy Alove 5 GHz Megency
wakcdy can te axwmndeg 10 ¢ 50 MH:

Al frequencies betowr L GHz, the valdly of lissue paramatess (2 and <) ¢an 29 nalansd 10+ 108% 11 laun compessaton oo e 8 agpled [0
neasured SAR valuns. Ar frequercies Ahove 3 GHL 16 validy o lissos parameter: (- ane s restorted (o 4 5% [ha urcertmnty Is the RSS of
the CorvF anceanty foc ndicatec 1arget S550Ua darameters
Alpha/Depii: are determmed duilng caltratan. SPEAC warrants that The ramazing Gewasion 008 10 he Loundary elfec] sfter compansalion =
alway = tess than 1% far frepuencies brlow 3 GHz 599 bekay © 2% ' Mequencies Detwesn 3-8 GHZ &1 00y (8slance Lyvger har hatl e prabe 1
Hameler from Ihe Lounvary
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el ome

Freguency response [normalized)

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

0 800 1000 1500 200 2500
f MMz}

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

ag Hectd ‘e’

;
3000
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Receiving Pattern (¢), 9 = 0°

=600 MHz TEM
s
L] o

Tot \ £ Tot
I
ho a a
3 ol et > g
g }

2|

’v

AAAAAAA i 4—1L

Rod!'!
'"1( “’P"j|

=1800 MHz R22

"s

YN U WS W TCEY S S, S—" W -

7‘1" SR

Uncertainty of Axial isotropy Assessment: £ 0.5% (kw2)
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Dynamic Range f{SAR}¢aq)
(TEM cell , foyy= 1900 MHz)

Input Signal [LV]

o
2
3 1o 10 10 10+ 10
SAR [mWiem3)
™1
L] 9]
not compernsated compensatedd
&
< % b PERE. J »
.. g ———
s ¢ 0 S8 TR } 5o L Sve
=
w
SAR iy
& 4 @
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Conversion Factor Assessment

[ G0 MHz, GLS RY (H_cony) [ 1750 MHZ'WOLS Ree (H_CongF

I,
SAR etV

. 2 25 ,
o ¥ i i

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

T
KOOR 4 wE ) z 4 08

Uncertainty of Sphorical Isotropy Assessmeni 4 26% (kesz)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3642

Other Probe Parameters P e
[Senzor Arangemen!
| Connector Angia f_T

techanical Surface Deteclion Mode

FProbe Overal Length
Probe Bo ly Diameter

Tip Length
Tip Diameter =
Probe Tip to Sensor X Calibration Point

Lﬁ&he Tip to Sensor Y Callbration Point

"Probe Tip to Sensor Z Calbration Point
Recommended Measurament Distance from Surface

|

wthil cale Ead- 842 Da Page 11

 Trangular
- * 644
- -
f enabled i
T ~isabled '
= 3T mm
ik = J0mm |
o T g mm
—_ _ |
2.5mm
— B
- Tom|
£l D v
| 1 mm
e T 1amm
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Client Sony Mobile Factory (PTT)
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Swiss Calitwation Service

Accreditation No.: SCS 108
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[CALIBRATION CERTIFICATE

| et ES3DV3 - SN:3295

Galibration peocedurals)

QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Caltvalinn Jate March 14, 2014
| This cab \ comiicate doc 15 the by %o
The and the oncertai Wil Confick

Al caliprations e Juen concucted i the closad [aboaioy facity anvicoment lemparakirg (22 «

Callliration Equipment (56d (METE oozl for coleabion

L
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D10 ard humiily < 70%
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Glossary:

TSL tissue simulating gusd

NORNx,y.z sansitivily in freo space

GonvF sensitivity in TSL / NORMx.y.z

DCe diode compresston point

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

ABCD modulation dependen! lingarization paramelers

Potarization ¢ y rotation arcund probe axis

Polarization 8 3 rotation around an axis that is in the plane normat to probe axis (at measuremen center),
Le., 9 = 0is normal to probe axis

Conneclor 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)

b)

|EEE Sid 1528-2013, "IEEE Recommonded Practice for Determinng the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

IEC 62209-1, "Procedure lo measure the Spacific Absorption Rate (SAR) for hand-held devices used In close
proximily to the ear (frequency range of 200 MMz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx, y,2: Assessed for E-field polanzation 8 = 0 (1 = 900 MHz n TENM-cell. { > 1800 MHz: R22 wavegurie)
NORMx.y.2 are only intermediate values, (e, the uncertainties of NORMx,y.£ does not affect the E”-field
uncertainly inside TSL (see helow ConvE)

NORM(fx.y,z = NORMz. .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 uncentainty of Convi.

DCPx,y,z: DCP are numerical Inearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ralio that is not calibrated but determined based on the signal
characloristics

Az Bry,z: Cey.z; D2 VRxy 2 A B, C, D are numerical inearization parameters assessed basad on
the data of power sweep for spedific moedulation signal, The parameters do not depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the dade

ConvF and Goundary Fffec! Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distibutions based on power
measurements for § = B00 MHz. The same selups are used for assessment of the parameters applied for
Boundary compensation (alpha. depth) of which lymcat uncertainty values are given These parameters are
nsed In DASYA soflvara 1o improve fvohe accuacy olose 1o 1he boundary. The sansitivity in TSL corresponds
1o NOREx y,2 * ConvF wheraby the unsertainty correspoeds o hat given for ConvF A frenuency dependent
Corrvis usest i BASY versian 4 4 and highe w@ich allows extending the valid®ty fam & 51 iHg fot 100

h "“Z

Sphevical oty (W deviaion feon isofmpy) afied of o gradients realizes usany a Hat rhanton
exposed Ly a pach aneinna
wenser sed The sersor offgal orresponls e offget o Jloal coeasraie:! cectes Yoo e probha tp
[ axis) Nooleran e tenuired
ector Angle’ The dogle is assossed Using (e nlodsation gamed [y determicing e HIERR
msertainly rained)

CartMizam oo ESLZYE Tk b Mage & 1
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3295

Basic Calibration _P_E_I_If{_l_l!'l_etel's

- | Sensor X _:.— Semsor¥ “Sensor Z Unc (k=2) ]
r’"’-‘“" (vigvim))” 3 e T 0es. L w2t LRIk
| oce \m_"{' B [ 106.0 [ 1050 1 1035 A —
Modulation Calibration Parameters ) ' —
[ uip T Communication System Namo A [ B [ ¢ D | VR ] unc |
) R | | aeviy | 8 | mv | 2
Lo oW X G0 ‘ 00 § 1.0 | ’_()‘.} VP_!_‘J’:\Z | 138 %
o ) —1 5T a0 1 oo 10 | 915
e — [z oo | o0 [ 1o | [e#8 [ |

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

he uncertaries of Mamx, Y 2 co not alfect e E*-Bgh! uncarainty nsde TSL (ses Pages § and 6)
" Numericat ineanzalion parameder unceriginly ol requine!
" Uncenainly & determined using the max. deviation from Ingar responise applying rectanyulsr disinbotion o 1s expressad for 1h0 square of the
tiekd value

o lae ES 28 e 'a lage 4
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3295

Calibration Parameter Determined in Head Tissue Simulating Media

- | Roiative Conductivity | ‘
f(MHz]© | Pormittivity' | (8im)' | ConvFX  ComvFY _ ConvFZ | Alpha®  (mm)
- { ot —— |

—

! "Deptn™ | Unct.

i k=2}
750 | 419 | 089 4 630 | 630 630 | 06 ; 125 | £120% |
| -S00_{ 415 L 087 . 596 | 596 | 596 | 046 | 150 | +120% |
1480 405 . 120 552 | 552 ’ 552 | 032 180 | #120%
750 40t | 1331 . 528 -L 5.28 ‘ 528 | 07z | 123 | e120% |
1900 w00 . 140 | s11 | 511 5.11 I 054 | 145 | £120% |

| 2100 39.8 ‘ 1.49 519 5.19 65.19 l 0.53 ' 148 | $120%
2450 | 39.2 180 | 483 | 453 | 453 . 080 125 | $120% |

2600 l 39.0 196 | 434 | 434 | 434 | 079 | 132 | +120%

Froguency valkity ol £ 100 MMz coty applins for DASY w4 an higher (s6e Page 2] @50 1 15 restocled 1o = 50 Mz, The inceriginly is 1he RSS
of the Croend uecantanty al calibration frecquency ars) the uncenginty Lo (he i cated fraguency bas
' A Trequencies bekny 3 GHz. the validity of lssun parameters 1o and ) can e reluxad bo & 1% 7 Houid coomensatian fmula is apoded i
nasurad SAR valuos. Al freguencies abave 3 G, the adility of ssue parsesaters (- and (| is resticled 1 £ 5% The ooty & the RSS o
the CanvF uncerlainly for indicated L lissue paramelars

AphaDapth ste detanr.ved duing caltraticn SPEACT wareants tial the reminrryg deviation due o he voocdary effec! alter comaensalion 1S
aveays 1988 (a0 + 19 for MECUBN 168 DRlow 3 (3H arr! helow + 2% for frequeniies betweer: 3-8 GHz a1 any islance larger than holf the niooe b
cheanebet o the S0 dary

el e ES et _t4an 14 Page !
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3295

Calibration Parameter Determined in Body Tissue Simulating Media

T Reistive | Conductiity | T oopn® | Unet |
| f(MHZ)T | Permittivity | (Shm) | GonvFX | ConvEY , ConvFZ Alpha™ (mm) |k‘2_1_’
750 | 555 ¥ 0.96 6.16 616 | 618 | 036 178 L £120% |
900 Tl 55.0 } 1.0 5.99 599 | 599 | 050 | 149 | £120% |
1450 | 540 } 1.30 507 | 507 501 | 038 | 176 | e120%
1750 534 | 14s | 483 4.83 483 | 085 | 150 , 2120% |
1800 533 | 152 4.65 4.65 4.65 062 | 147 | £120%
. 2100 53.2 ‘ 1.62 4.80 480 | 480 053 | 161 | £120%
| 2456 | 527 195 423 422 4.23____;'0.311 |10 | $120%
| 2600 526 | 218 4.04 4.04 404 | 075 | 109 | £120% |

" Frequency validity of + 100 MHz ooty apphas Toc DASY va 4 and lgher (see Page 7| else it i8 restricled 1o « &1 MMz The cocertmnly @ the RSS
of the ConeF uncenaity ot calibeatinn fracpinncy accd tha uncerlainly o e « wicated Fecuency baril

" Al fracoenoies below 3 GHz the wlidity of Wasue DBIAMEIANS (1 @nd o) Can he relaxed Lo

1086

4 Wepsid eomRengaling formiuli i5 ap) ke o

essued SAR vaes, Al Ye0uarcies abowe 3 GHz, the vaicity  ¥Ssue oarametars (o oot o) s rastroted o« 6%, The uncertainty 18 (e RSS of

e Tom Locstaiyy 1o ndicalod gl issue parameless

 ApmatOepth ara detamiced dunrg colraion, SPEAG warens (nat e remam=y) dewittion due ¥ e hoonde y alfact sl compeasaton is
ataays less than + 1% for frequercies baka 3 GHz @l betow + 2% far iecmncios between -6 GHz al any (distance Deger than bt tive prote

clareter from | foonis

Certilicate o) ES

wikt i

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

-
1

-
N

N

-
w
T

-

Frequency response (normalized)

»
W
0 I‘v : S 4
09- :
08
L
o7 i
o
a6
15 { —k
( 500 1500 2000 2800
 (MHz]

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

O
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Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz R22
t
3 ° a ) -~ 0 ?
Tot Y s ot 2
)
I | & pudhei ¥ 8 G -ALE gy oo o ik R 880 B S i
§ | ‘
)
"
| TN S R Y TR T S ‘ .; { I —— .‘ i e e e e S F S -
‘ Roi M -
Tu "'l:'!"c T i
Uncertainty of Axial 1sotropy Assessment: & 0.5% (ke=2)
@ ate € ) i 1 rage
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Dynamic Range f(SARcqq)
(TEM cell , fouu= 1900 MHz)

0+
3 |
g 100
2 |
0 |
=1
€
£
: ¢
10* | e 1 0
T
o
wea b E
Fohid
5
10
n’ Y 10 10
SAR [mWicm3)
>
not compensated
'
Iz
=
w
»
SAR imWiam?]
ner o
Jncertanty of Lincari ) Assessooan
e ate | 13 | Hage un
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Conversion Factor Assessment

f= YU MHZ WGLS RO M _comdE f= 1750 MH2 WGLS R22 (M_con o)
2 4
= =
| TP P o N g TP (PR 1 oL S T ot
04 — 0t - P '
Q el » 0 an “w “ L] » " 4 3 » » 13 L]
o o
s ¥ Ly L) Le]
aralioat e LA nenined
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
S
R4 -
Ry v T oE T 4 | yp—
G a 02 5] a2 04 0K OR
Uncertainty of Spharical isotropy Assassment: & 2,.6% (ke
efduata 1 FST ol et Fage 1001
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3295
Other Probe Parameters
Sensor Arrangemant Triangular
Connector Angte | N - '”4;)3_84
"Mechanical Surface Detsction Mode enabied ;
" Opfical Surface Detection Mode 2 i " disabled |
'ﬁrbfa‘)éi-)—;é_('éflfe!mlh ! 337 mm
| Probe !3011{!5@?&(&7 f 10 mm ‘
:!,.” (.clq)‘li‘- o 10 mm ‘
"Tip Diameter o o - Foom |
Probe Tip to Senser X Calibralion Point - 2mm
| Probe Tip to Senscr ¥ Calibration Point = T 2mm |
"Proba Tin 1o Sensc: Z Calibration Point Zom |
?md—ed Measurement Distance from Surlace N T 3mm ‘

aayAicate

£87 ouh Mo wpe: 11l
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galibration Laboratory of @g&\ G Selwelzarischer Kastibyrinrihor =

t:‘(:!‘mtd & Partne by 6T > \ @ Sorvice suisse étaicanage
[:ngm@enng AG 2O 3 i W & / Soavizso svizzero  Larahin

Zaughaussirasse 43, B004 Zurich. Swileeriand 3 h S Swiss Colibration Service

Accrecited by 118 Swss Aocrediaton Beyvia (S48, Accrocdation No.: SCS 108
The Swiss Accreditation Service i one of the signalories to the EA
Maltilatoral Agresmant for the recognition of calibration cerlificates

client  Sony Mobile CN (Vitec) Cortiticate No: EX3-3642_Dec14
[CALIBRATION CERTIFICATE |
| Dbject EX3DV4 - SN:3642
Galibration procedutels) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6 i
Calibration procedure for dosimetric E-fleld probes l
|
|
Calbyabion date: December 12, 2014
Thia calibration conticate documants the taceabitily (o national standurds, which reaize the physical unils of messivements (SI) |

| Tha als ara the ins wilh conlidonca probabiity are given on the Saliowing 08ges anit are part of the ceriticate

All caltrnlions v baan condunted in (e chosed Iaborploy facilly snieonmen! lempariure 122+ 3i"C and huarechly < T0%

|

Caleratan Equomesn used (& TE crifical for cibrslicn

| I : = —
[ Proneey Stardards. = "Gk Dt (Cordicals Mo} | Scodulos Gaitvation ]
Power meter E44 188 (B4R | O8Ape-14 (No 207.01911) Apr 15
Power sonsar E4412A MY4 1408087 | CBApn 14 (N0, 217-019Y 1 “Apr-15
et 3.dB All SN: 55054 {3c) 03-Apr- 14 (No. 217.01915) Agr-16
Reforance 20 ¢8 ARenusl SN: 55277 (206) 03 Ap14 (N 217-01819) Apr-16
| Relerance 30 d8 Attenuslor | SN: 54120 {30b) 03 Ape 14 (No, 217-01920) | Ape-1b
| Releronce Probe ES3ONZ | SN.30T8 30-Dec-13 (No ES3-3013_Dec13) Dec-14 S—
T  i3Dec 3 (No OAEA-68Q Decid | Dec1d -
. ) S
| Secordary S2ancends L) . Schoduled Cneck
|_RI_genaratce P BE44C i 1153042101700 | In trouse check Ape-16
[ Network Analyzer HP B753E | USS7390585 | In hause cheex: D
0 — - N —_— —_—
Nevo Function Signalure
| Canvrated by lsrsa El-Nacuq Laboratory Technician / ) o
R0t (E(/\/Aéaua/
A1t 1 Katfa Pokovic Technical Manager L > ’_.'3' LT l
e woarn oer ! |
Thiee ottt o cortliat s o b Ty o e Al Ay ol I iaho B - - N
al cale E/ T Leca s
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Engineering AG
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Schwal Bor Katiis st
Service wursse d'etaloimage
Fervizio svizzero o laratuc
Swiss Calibration Service

Ancradiled by e Swiss Accredlaon Seroce (SAS) Accreditation No,! SCS 108
The Swiss Accreditalon Service s one of the signatories 1o he EA
Multitateral Agreament for the racognition of caliteation certificates

Glossary:

TSL tissue simulating liquid

NORMzx.y,z sensilivity In free space

ConvF sensitivity in TSL / NORMx y.2

ocp diode comypression point

CF crest factor {1/duty cycla) of the RF signal

ABCD modulation dependent linearization parameters

Potarization o i rotation arcund probe axis

Polarizalion & 8 rotation around an axis that is in the plane normal to prebe axis (at measurement canter),
i.e., 8 = 0is normal to probe axis

Conneclor Angle information used in DASY system to align probe sensor X lo the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommanded Practice far Delermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues', June 2013

b) IEC 62209-1, "Procedure lo 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

Methods Applied and Interpretation of Parameters:
= NORMyy. 2 Assessed for E-ieid polarization & = A 11 < 900 MHz 1 TEM-cell; [ > 1800 MHz R22 wavegulde)
NORMx.y.z are only [ntermediate valses, i.e., the uncertainties of NORMy.v.z does not affect the E-feld
uncertainty inside TSL (see below ConvF

o« NORM(M)x.y,z = NORMzx.y.2 * frequency response (see Frequency Response Charl) This linearizalicn is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response i Included
in the stated uncertainty of ConvfF,

«  DCPx,y,z: DCP are numerical Bnearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP dees not depend on frequency nor media

o PAR:PAR is the Peak to Average Ratio that is not cakbrated but determined based on the signal
characteristics

o Axyz 8xyz Oxy.z Oz VRay.2 A B G, 1) are numerical inearization parameters assessed based on
the data of power sweep for specific moculation signal The parameters da not depend on frequency nol
media VR is the maximum calibeation range expressed in RMS viltage across the diode

o ConvF and Boundary Effact Parameters: Assessed in llat pharton using E-field (or Temperature Transler
Standard for | = B0 MHz) and inside waveguide using anaiytical field distibutions based on power
maasurements for ¢ > B0O MHz, The same setups are used for assessment of the parameters apphed [ar
houndary compensation (alpha, depth) of which typecal uncertainty values are giver These paramelers ae
used i DALY software to improve proba accofacy close tn the buundary. The sorsitivity i TSL correspunds

1o NORMe .7 * CondF wherely the unsertainly correspands o 1hai given for Convi. A frequency depe ydent
Tonvk is used [ DASY version 4.4 and higher which atows extending the vall iy fosen 2 50 MMz 16 2 1N
MHz.

i istiropy « A devalion v (anlioby atiel! s gradienls readzed s a @t | hanio
exposed Ly apat:hanenna

Seviser (Msel The sanscr oftsat correapois o e offsel whogl (eascanmen! canley om et @

e @xis) il nlecance redlired
noeci Angle: The angle is assessed 1sing e il natinn gaiec by Ietenlong e R

noena ! maning

alificam (o ExX V6845 e Page /
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3642

Basnc Calibration Pa Paramatcrs

Sensor X ;- ~ Sensor V_ :_[ ~SensorZ T Unc(k=2) |

Morm gV TS 031 | 03 038 £101 % |

Dcswnwh : ~ese ., 45 i P |

Modulation Calibration Parameters - e S
U "Communication System Name 1 ”[ A B | C | D | VR Unc
‘ B mV k=2

- b —_ - - —— gn —OA—‘!EY{’L\L‘— o —4 b —+- —t,_ - l— {

i) oW | x 0.0 0.0 Il 00 | 1442 | 233% |

} 4 — — —_ b—— - - 27 - -T —

[ 0.0 n.o 10 134,71
—_ —t s B— e e = ws S #F-—‘—,' fo——i
(EEET =it Lz] 00 0 10 i | WA

multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage

| The reported uncertainty of measurement is stated as the standard uncertainly of measurement
probability of approximately 95%. J

* Thie uncertaEnies of Namix '¥,2 do 1! oifect tng E°-Sed uncertainty ingida Y51 (see Pages 5 anl 6)
' Numerical Bneamzalion: paramesor uncarainly not required.

" Uncanainty ts detesmined using tha max, derdalion from linaar resp apphirey gutar distdbution and is exprossec for the square of o
fiald value
canicale o BN GAL wc Panje 4
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3642

Calibration Parameter Determined in Head Tissue Simulating Media

[ = Ralative .
| T{MHz) " | Permittivity

750|

Conductivity
_(Sim)” |

ConvE X_| ConeF Y | ConvF

3 1 D;‘)Ih TUnet. |
z | Apha® | (mmp | f2) |

’ |
| | avg | psy | 95 | 969 959 _, 080 l 056 | £120% |
| 8w | ais | _osc 920 | 920 | 920 | 038 . 083 | $120%
| |
| 900 | 415 | o097 | 947 | 907 | e07 016 | 129 _ﬁ_uz.o%ﬂ

x . ; :
oo | 408 | 120 | 869 aop | 860 | 041 | 108 | £120%
1750 40.1 1. . 7.80 7.80 ; 0.68 12.0 %
04 | 137 7.80 '[ 0.55 +
1900 40.0 140 | 747 747_| 747 | 040 | 080 | $120%
|
| 2100 268 | 149 7.56 756 | 756 | pso | os7 | 2120% |
} —t —4————?» |- ‘
| 24 1, 1| 681 81 ; 085 | $120%
2450 392 | 80 . 681 | |_681 | 038 5 1
i_ 2600 I 390 I_ 196 | 867 6.67 667 | 049 | 0.69__; £120%
{3500 a7.9 %_ 201 690 | 690 | 690 | 044 090 i_g 131% |
| 5200 | 360 | 466 479 | 479 | 479 | 035 . 180 | +131%
|_5300 359 476 — 455 | 465 | 455 035 | 180 | £431% |
» . | I | “pine
| 5500 | 356 | 498 449 | 440 | 449 | 035 , 180 | £131% |
‘_5600 | 35.5 5.07 4.27 427 | 427 | 040 180 +13.1 %
] o &
| 6800 | 353 | 527 4 4.22j 422 | 040 I 180 | £131% |

Fraguancy valdity above SO0 MHZ o1 ¢ 100 14
Losatanty B e RES o the Cord onceitaray 81 calibratian (recasncy o
Do 30 ez i8 + 10, 25, 40 G and 70 1HZ 100 Convi- assessmanls o 30, 54, 121 160 g V20 MH respeciuely

valigity con be extendod (o o 10 MH:

T A1 fracancias betow 3 GHz e valoly of (5506 paramaters [ are! a1 ¢on bi relawsd 1o ¢
measured SAR values. At frequenses anove § Gz, 116 valilty of lissue paraeialers b and a} is restncied ' « 4% The:

the Coend® wosartuinty for indicated 1arqot sssue onramnetars.

" AlhadDepth are delesmingd dising calibrafinn, SPEAG warrants thal o remaiiro devistion |
alwavs (@55 than + 1% lor frggaencies Lolow 3 GHE Delow + 236 0 Wecuioncies beharen 3.4 LMz &1 any

apreler from e Doucasry

tlate Mo B BAag Nes i)

I'8e

11y 8perkes far DASY 4 ervf ligher [soe Paga 2), else LS restricted! 1o ¢ 50 MHL The
1 Ing uncertarsy $or e irccates ecuancy bant Frequancy valviay

Ahove 5§ GH? fequercy

1088 igued conipeansstion lamuka ts acphec

vvataniy s the RSS of

50 10 10 tour oy alfec! aller compersaton Is

tistynce kager than el s prane o
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3642

Calibration Parameter Determined in Body Tissue Simulating Media
: e T B T U

o Relative | Cond&ﬁv‘ty "l

—— ——p

e | Permitiity’ | (S’ | ConFX | ComFY | ConvkZ_ Apha® (mm  _(72)
| 70 | 555 | 098 | oeo4 | 904 | 904 | 046 |_o80 | £120% ‘
| 835 | 582 i nev | 897 | 897 | 857 rx_g_o_l_ 080 | £120% |
| _e00 | 850 105 _ 882 | B8 88z | 063 | oe7 | 2120%
| 1450 | 540 130, 774 774 774 | 08% | 0'71’"; £120% |
1750 53.4 1.49 8.42 8.42 842 | 040 | 097 | £120%

| 1900 53.3 1.52 7.99 7,99 700 | 048 | 082 | £120%

| 2100 53.2 ] 162 | 826 | B26 | 826 | 059 071 £120% |
l 2450 52.7 195 | 747 L 747_, 74T . 080 | oeo | £120% |
| 2600 | 525 2.16 l 7.45 716 | 795 t).aoj.—_m_*i@;"%_1
| ss0 513 | 331 | 640 | 640 | 640 | 029 | 133 | $120%

| b2ea | 49.0 530 | 411 a1l | 411 | 040 | 180 | +13.1% |
I 5300 489 I 542 '7-3,97 3.97 397 | 040 190 | 2131%
| 5500 486 ! 5es | 373 | 373 | 373 | 045 | 190 | 213.1% |
5600 | 485 | 577 | 368 | 368 | 368 | 045 | 180 | $131% |
5800 82 | 600 | 383 | 383 | 383 | oas | 190 | s131%

" Frequency valcdiy above 300 MHz of ¢

100 Mz anly apdlies for DASY 1,4 et mgner (864 Paga ). oise 1t is restricted 1+ 50 MHz Tha

urcertarty s the RSS of e ConvF Locertainty 8 caliasnn fronusnay and the (oansny $or the inacated fracoency han! Freyuency valy

nalove U0 1AHE 18 ¢ 10, 25,40, rand 70 MK2 for Cornt sasassments al 3. 64, 75 150 and 220 AfHz respectivaly. Above G (5Hee frecamn
vatlddity con e extardac o & 110 LMz,
' nu droqueccies selew 3 GHz tho validity of tissue oarsmetars (v and o) Sui be tefaned 40 = 105 (| oo d corpenasion tornnda s appbed 1o

measurec SR vaiuns. A frecuencies abxve 3 GHz, the vandily of besiss parametars

the Corwf rocertanty far odicated targu! Ussun pammiaters

* mphaMepth are determ inad o
onvays less than + 19 %7 frequencies below

tareter Yoo I bosindany

Casilicate 100 EXY 4L (e Page 6 1

anid =)@ cesn ted o 5%, The uncertainy is the RSS o

inryg caldwaticn. SPEAG wir s 1hat the rersainig dewabon dua fo e boondery eflect sler corpansabion &
T Gtz ] ko + 2% for drequercies batwean 3.6 SHz at any disto 0B 1arger thar hatf Le pecba Lo
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SN 645
Freguency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
15*‘.-
]
144
134

Frequency response [normalized)

&l

2600 e

Uncertainty of Frequency Response of E-fleld: * 6.3% (k=2)

Bie Nec tage *
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Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
‘
A s )
L] a2 o L3
Ten Z Tor Y
oy
) s
E o R (3 S S i Y
|
4t
;.__, i i & A - — e i B i - = —
Rok !’}
’;'h "-’2-“4 "-“"l ot
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}
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Dynamic Range f(SARcaa)
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Conversion Factor Assessment

f= 900 MMz, NGLS RY (H_convF) = 1750 MMz VGLS R22 H_onvk
5 3
na . i o 2 -
° w o » » w0 Cy o " X o » » »
¥ i) A vt %1
--}s'.l * s "u:ll) e nired
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
]
i N =
B [ T R R SO 1 ' f !
Uincertainty of Spherical Isotropy Assessmeni: & 2.6%, (ka2
it aln E i T Y By
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Calibration Laboratory of s 560\ §  Stiwalzerischer Kalbrorinnsl
Schmic & Parlnei ( (i I Service suisse d'élalcrnage
Engineering AG { 3( a 6 ) 5 Seevicic svizzoro 0l @t

Zoughaussirasse 43, 2004 Zurkcl, Switzertanl \:Q‘E;G/ M Swiss Catibration Seevice
Aecracted Ly the Swss Scoectaton Seooce SAS, Accratitation No.: SCS 108

The Swiss Accreditation Service 5 one of the sipnatorias to the EA

Multitateral Ag nt for the gnition of calibration cenificates

cisont  Sony Mobile CN (PTT) Gorliticats No: EX3-7306_Jul14
|CALIBRATION CERTIFICATE 1
| Obgect EX30V4 - SN:7306

Calorati (cocedule]y; QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Catbeat oo date July 16, 2014

his cal 1 el el s the Listy 10 natices ds, which reabze the physical unile of measurements (51
i The measurements a0 1ha Liceaintios weh confidense probabiily are given o 11 Yoliaing pages antd ase part of the cericata

S calErstons nave DAl Condueteds 0 1 ose labooilory FReifly. en o ent Y i e {27

Callorats Equomen) usec [TASTE criea foocan v atiy

SAC A hunisty < 70% |

e = =
U prnary sana'—d_s | ID ; :»;;904}:)::;].; 1 estificate Na 1 Em:eco 1G¢1 Cwntrate
| Power melor £44198 | GR4126GAT 03-Apr T4 {No. 1701941 A QI
| Poavr sansor E44 124 | MYa1498087 " 03-Api-t4 {No. 212.01811) A R
Referance 3 of Aftaruatce SN: S5054 (3¢) | 03Apr-14 {No. 217.01816) Agr-15 )
Relerenco 20 dB Allenuates | SN-SS277(20x) | (3Apr-14 (No 217.01819) Apr-15 il
" Refevence 30 08 Atlenuator | SN: 55129 (300 T baApe-14 (No.217.01820) : Apr-is
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Calibration Laboratory of

& G Schwetzerincion Kalitwiorisenst

Schrmid & Partner G Bervice <uisse retaknange
Engineering A g  Servieio wvizzero di lseatula

Zoeughaussirasse 43 B0M Dk, Swilzertand ' Swiss Calineation Sacvice

herecibed () 1he Swss Aozectalion Serce [SAS) Accresttation Ne.. SCS 108

The Swiss Accraditation Service is one of the signatories 1o the EA

Multitateral Agreemant for thi recognition of callbration certificates

Glossary:

TSL lissue snuiating liguid

NORMzx, y.2 sensitivity In free space

ConvF sensitivity in TSL/ NORMx.y.2

nce dinde compression poant

CF crest factor (Vduly cycle) of the RF synal

ABCD maodutation depandent [ineanzalion parameters

Paolarizalon o o rolation aroundt probe axis

Polarization § 3 rotation around an axis that i1s a1 the plane normal to probe axis (at measurement center)

1,€., % = 0 is normal to probe axis
Conneclor Angle information used in DASY system to align prebe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

i)

b

[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial Averaged Specific
Absorption Rate {(SAR] in the Human Head from Wireless Communications Devices. Measurement
Techniques”, June 2043

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

Methods Applied and Interpretation of Parameters:

NORMy.v.2' Assessed for E-fiekd polarization # = 0 ( = 900 MHz in TEM-celi, > TBO0 MMz RZ2 waveguide)
NORMx,y.z are only interméediate values. ie., tho uncertamtios of NORMx y.z ooes not affect the E”-feld
imcedainty inside TSL (see below ConvF)

NORMIN v, 2 = NORMy,y. 7 * freguency response isee Frequency Respoase Chat) This linearization is
imptemented in DASY4 software versions faler than 4.2, The uncertainty of the freguency response is included
m the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CwW
signal (no uncerlainty required). DCP does nol depend on frequency noe media.

PAR: PAR Is the Peak to Average Raix thal Is not caiibrated but determined based on the signal
characlorstics

Axy.2; Bry.z Cxy 2 Dxyz VRxy2 A B . Dare numerical linecarizalion paramaters assessed based on
the data of power sweep {1 specific modulation signal. The parameters do nit depend on frequency nni
media. VR is the maximun calibeation range expressed in RMS vollage across the diods.

GConvF arsd Boundary Effect Parameters: Assessed in flal phantom using E-fiekd (or Temperature Yransfer
Standace (o | < BOO MHz) and mede wavegude using anabical field distribulions basec on power
measurements [or f > B0 MHz. The same setups are used for assessment of Ihe parameters applied fof
Soundary compensation (aipha, depih) of which Lypical uncertainty values ase given These paramoters are
usex] 0 DAS Y4 softvare 1o prve probe averacy case b the banndary The sensitivity « TSI corespon s
3 WOGRMY v 7 CongF wheeaby 156 nncenainty ~orresnnns to thal gesen for ComdF Afrequency depender
1ot I usec o BASY varsion b and ligher wiieh adows extendiog the validily oo £ 60 MHz 1o 2 119
e
W a ol (ferialiu o ohiy o lieht ol yiay e ls raadizend siig a Al
¢ oset b a el aenaa

“gosrs Meol The sesson ffse! 35| % e gl UL TR 72 T TR TR R T : e "2
" W asis | IXarns et g

=] Angle The aoyle s assesse | kg e s ydono (S0 RYRLE IR L A%
certal |y rocoia

et zalg e B0 LT 06 W age
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Probe EX3DV4

SN: 7306

Manufactured: March 11, 2014
Calibrated July 16, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASYZ system')
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EA3D V- SHTENG

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7306

Basic Calibration Parameters

7 [ Sensorx Sensor ¥
Nomm (vioml) | _o | _043
[oce (mv) ] 08 6 3 A
Modulation Calibration Parameters

uID e ication System Name Y B
| | o

f— - L, 4B | a8V |
[ © | CW X 0.G 0.0
| Y — | —1——]- : 06
| I — to e
| e - o F R Y

Sensor Z Unc (k=2)
T 041 101 %
999 1
c TI VR Unc
da mVv (k=2)
10, 000 | 1433 | 23.0%
"—‘J i | "‘9,;]_,',
1.0 _—_;_‘ﬂiﬁﬁ |

probability of approximately 95%.

The reported uncerlainty of measurement is stated as the standard uncertainty of measurement R
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage ‘

J

The uncertaritios of Non X, ¥,2 00 1of aflect e E* -4y uncontainty nwoe TSL (ses Pages fi a1 6)

Nunresical hnestzalion parameter. uncerainly rot roquired

Uncenainly & determingd using tha max desdation drom Inedr responsa appiying rectan jular Ssiibuton and is exoressed foc the souae of he

Tiedd valus

el ae | ESRRR A e 4
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7306

Calibration Parameter Determined in Head Tissue Simulating Media
Relative " Conductivity M [ === - Depth ™ Unct.
L fimnz)® | Peowittivity' {Sim)_ ConvFX _ ConvkY | CowFZ  Apha | (mmy (k=2)
750 | 418 D89 1058 10.55 | 10,55 041 | 082 +12.0%
\ [
900 | a1s 097 | 98 981 { 981 0.50 % 074 | £120%
\_1460 | 405 - 1,20 B.65 865 | B85 027 | 195 | £120% |
\ | |
| 1750 4¢.1 137 L 842 | B4z B.A42 n40 | 0.96 £ 12.0%
r e - l - T——— —_— | — e
5
{2300 lF 305 167 | 785 | 755 f 755 | 023 | 126 | £120%
| 3600 | 379 2.91 700 | 708 | 709 | 035 | 105 | #134% |
| 1 l .
|
| 5200 380 4 66 5.04 504 | 504 035 1.80 £13.1%
B e Te i Vs | g | s
| 5300 f 359 are 4.85 4.85 4.85 0.40 180 | 2131%
[ 5500 | 356 | 496 | 469 | 469 Lms | 040 | 180 ‘ £131 %
5600 | 355 507 | 451 | 451 451 040 | 180 | £13.4% .
| | |
| sAoo . _ 353 5.27 as7 | as7 | 457 | 045 , 180 | #131%

F retuency valikity atows 300 M o

unceriainty s s RSS 1 (ha Coont Locertanty at colilabon [roguen

10 W fz ondy npykes for DASY wid 4 tnd nigner [see Page 7) else § s restrictac 1o 4 50 M The
¢ and the uosertainty S e Lidcated frequen .y Land

I’ r@guaen iy $akis!

oulow 300 MH2 B8 « 10, 25 40 46 and 70 MHz fo CorF assessmaents at 30, G4, 176, 150 anid 220 MHz respectively Alave 5§ GHZ ragueny
wakdily can be extended fo £ 110 MHz.
At frequenciss below 3 GH2, the vitidity of tissue paramalers (: and o) can ba relaxed 1o & 1056 ¥ bossd cumpensatico formula is appied 10
measured SAR values, At fequencies above 3 GHz, the valdily of issws garametors (v and o) i resticled 1o * 5%, The uacertainty is the RSS !
the Comv uncertainty foc indicaled 1argal Ussue parameters,

“ AlphaDepth are

o durng

diamedes 000 g Bocedary

ol i o

"

Hagjer

SPEAG warranis 1hat 1he remaining deviatioe due o Ihe poondary effoct alter compansalion is
always less than 2 1% for raguensses below 3 GHe and below 3 2% 1o flequendies srlwesr 3-6 GHz at any diarce et than

@l 1ha prote b
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EX30A- SN 7508

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7306

r

[ Relative Conductivity

Calibration Parameter Determined in Body Tissue Simulating NMedia

w Linct,

Dapth

(MHz) | Permittivity' | (Sim) | ConvE X | ConvFY | ComvF 2 | Aipha” | (mm {kn2)
T |

- 55.5 096 997 | 997 | 9.97_! ¢ 31 110 | £120% |
’ [ g l X ' : 3 |
900 [ 55.0 ; 1.05 * 9,69 469 % 98¢ | 080 | 061, £120% |
1450 | 54,01 | 130 a8 8! ant 080_| 060 +120% |
1750 514 149 | B23 823 | 823 | D44, 081 | +120%

2300 529 181 | 166 766 | 766 059 | 067 | +120%

[ [ [ ,

3500 51.3 331 | 870 6.70 6.70 041 , 107 | #131%
5200 490 | 630 | 468 468 | 468 040 | 190 | #131%
e S ' + 1 f

| 5300 |, 489 f 542 | 448 448 | 448 | 040 190 | £131%

| 8500 | 488 | 586 , 422 4 4.22 422 | 040 190 | £131%

1 I |
5600 85 | &y7 | 412 412 412 040 | 190 | £131%
5800 L 6.00 4.31 431 | 431 | 045 190 | $131%

Fregaancy vascly ahinve 200 Mz of 1

L0 M iy apghas e DASY w84 s lugher (see Page 7). else -1 & restocied 1o

B0 MHZ Thn

ircetanty & Hhe RSS of Ihe CongF incenairty &t salénabon frecaency ared the urcentainly for 1he oncated freauency band | raquency vai iy
etow 300 K-z 8 £ 10, 25, 40 50 ard 20 MH for CorvF sssesemarts & 30 54, 128, 150 @l 220 MHz respettiely Above S GHZ e aoec,

validty can be axtended to + 110 MHz,

At frequencies bulow 3 GHz, the validiy of lissue parsmeters | < and o] can be tetawed to ¢ 10% (L lguid compensaton formafs & applied o
messured SAR values. M froquancies above 3 GHz, the validity of lissus pacamalers (- and o} is resticted ko £ 5% The uncerainty i the RSS of
tha ConwF uncenainly for indicated taged tissue paramelors

* AlphalDapth are detesminad tuiing cadlyslic SPEAG warranls tal the remaining deviafion due 10 the boundary effect afier compangation s
cdways less than £ 15 1/ Fecuarcias bestw & Gz ar below + 29 [ reguenses Detvman 346 CHT a1 any distance laiger han naif the probe by

amebar S the ocodary

Tagqu A
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Ex | i A
Frequency Response of E-Fieid
(TEM-Cell:ifi110 EXX, Waveqguide: R22)
15
44

| 3=
g
s 124
E
5]
e 1
w
i} ‘
& 10
g |
v 094
g
f’:_ 0.8 .
4
TS o I

I

6

N i = | R— - o0}

0 %) 0 2000 2501 )
[Mdz]
Uncertainty of Fraquency Response of E-fieid: £ 6.3% (k=2)
¢ st I | g !
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Receiving Pattern (¢), § = 0°

=600 MHz TEW =1800 MiHz.R22

Uncertainty of Axial Isolropy Assesament: & 0.5% (k=2)
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£ | i
" - o T LN
Dynamic Range f{SAR)eaq)
(TEM cell | foya= 1900 MHZ)
.
.
¥
B0 ot b b bt et 116
@ H fate
(&4 §
[ i i
0"
5 o
18
E ' -
o
i
9 1C | | n
SAR ‘mWiem3?)
2 o |
not compensated cernpensated
&
L2 g
w S ne gl Sl L g 3 b
o :
w
w
AR
¢
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EX ] F " |
Conversion Factor Assessment
o SO0 MM GLS RO H o = U780 MM WG S Rés H_ ook
: In 10 20 Z )‘:" & ; 0 o “-’\:, " 4
Deviation from Isotropy in Liquid
Error (¢, 8), =900 MHz

L) | [ 0 T-—_T_‘ﬁ;‘n %L

Uncetainty of Sphedcal isotropy Assessment: ® 2.6% (k=2
ot (o I ( (] 1€
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f ) S H W \
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7306

Other Probe Parameters - -
Sansc: Arangemenl - o o Trsangu lar

| Connectcr Angle | | i B : D i !
Mechanical Surface Detaction Mode enabled |
DOplical Surface Detection Mede B = = disabled ‘

"Probe Overall Length N f 337 mm |
Probe Body Dramoter o ' T 10mm |
Tip Length o Afi 9 mm

[ip Diameter =g T o T T T ibmm |
Probe Tip 1o Sensor X Calibration Point T 1 mm

[ Probe Tip lo Sensor Y Calbration Point 2 RS RIS S TN

" Probe Tip to Sensor Z Callbration Point = e : i mm |

"Recommended Measurement Distance from Surfsce o o T —JAmm .

A

SR )

e llonte I L a age
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