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APPENDIX J. CALIBRATION CERTIFICATES

This appendix contains copies of the Calibration Documents for the following items of test equipment
used for the measurements detailed in the test report
2015_SONY-CDTLE_S0007_04_SAR_0007_V1.0:

1 SYSTEM VALIDATION DIPOLE D2450V2 - SERIAL NUMBER 745........cocccoiiiiiiiiiiiinns 2
2 E-FIELD PROBE ES3DV3 - SERIAL NUMBER 3164 ........coociiiiiiieeeeeeeee e 10
3 DIGITAL ACQUISITION ELECTRONICS DAE4 - SERIAL NUMBER 798...........cccvvveee. 21

No part of this report may be quoted out of context, reproduced or transmitted partially, in any form or by any means,
except in full, without the previous written permission of Tech Mahindra (CDTL Europe).
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2015_SONY-CDTLE_S0007_04_SAR_0007_V1.0

Calibration Lahoratary of
Sehmid & Partner

Engineering AG
Zeuphausstrasac 43, B4 Zurlch, Switcedand

Accradilad by Ine Svaas Ancredialion Sevwice |SA5)
Tha Swiss Accra@tation Sarviteis one ol the Signatorlas

Schwplzerischer Kalibrierdionat
Barvice sulass U'dalonmpe
Servizio avizpare of taralura
Bl CaRbrslion Service

Acaxredilatlon MNo.: SCS 108

Wwthe EA
Multilstarsl Agreamani for tha rcagnition of callbrot|on eartiliceles

Callbeion peosodurals) QA CAL-05.vE

Calibiraticn dotn

Juns 13, 2014

Calbrathan Eguipment used (METE orilkzal far calibrabgn)

Pnmary Slanddaces [F3

clent  Tech Mebindra Cenificate No: D2450¥2-745_Jun14
CALIBRATION CERTIFICATE
Chject D2450Y2 - SN: 745

Callbration procedure far dipole valldation kils above 700 MHz

Thiz calibrabon carifiicata docunwits he tmceablity 1o nafkenal sEndards. which reak2a Ihe plyiiesl unils of MoARIEMENTS (51).
Tha measuraments and Iha unceraniies with conlidancs prokabilty ana ghan an1ha faBosing papas and are part of tha camécale,

All calbsllens have bean conductend lnthe coasd Isgoratory faciliy: anvironmen tamperaure 122 + 3°C and humedy < 70%

This calbralion cantificple shall nof be repraguced eacegl in il without winion appeesal of tha Wboratory,

Col Dala (Camtcsla No ) Sohedutsd Celbralion
Poacr irsilar EPf48200 OB3I7T4R0T04 QB-Cet-13 (No, 217.0122 7} Oek14d
Power sensor 1P 54814 US57282785 05-Cet-13 (N, 297058374 Det-1d
Pexer 2ensar HP 84814 MY 41092317 0B-Cct-13 (Na. 21704828} Bor14d
Raleraned 23 dB Allerualar SN 5056 [20k) 03-Apr-1d (Na. 217-0191E) Apr-15
Type-N mlsmabch cambiraion 6N 50472 70637 Q5-Api-14 (Na. 217-01821) Apr-15
Aslaranca Probe EE30VE SH. 3205 A0-Dec-13 (Na. ES2-320& Decid) Dec-14
OAE4 SM 601 30-Apr=3d (No. DAEd-B0Y _Apri4) Apr-15
Secandary Slandads I0* Cheek Dale |In houss) Scheduded Chuck
AF genorior A4S SMT-06 100035 Did-Auga9 (In howes chack Detl-13) In bausm chack: Qct-16
Nalwark Anabyzar HP 3753E LIS37380845 S4208 18-0ct-01 (I howss check Oct13} In howe=a chacke, Oct 14
Name Funclign Sipnetre
Calbraled by: Laif Klyarer Laberabory Tqchmiclan é:cf %g
Agprinve by: Katja Pokovic Tachmss| Manhger

Issu=d: Juno 16, 2H4

Cerificate No: DR2430V2-745_Jun1d
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Calibration Laboratory of
Schmid & Partnar
Engineering AG

Zebghousatrasas 43, BI04 Zurkeh, Switzerland

Schweizeriacher Kalbrierdienal
Servies ulasa d'élalonnage
Servizdo svizzerp di Laratirs
Jwisa Galiwalion Sernvice

Accradiied by the Swiss Aczradilsiien Sonica (SAD) Aceradiation No.: SCE 108
The Swiss Accreditatian Service i one of the glgnateres 1a IS EA

Multllataral Agresrant kar Ihe rmcognliion of cniibeation certificales

Glossary:

TSL tissue simulating liguid

Convf sansitivity in TSL/ NORM x,y,z
N/A not applicable or not measurad

Calibration iz Performed According to the Following Standards:

a} |EEE Sld 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Speciflc Absomption Rate (SAR) in the Human Head frarn Wireless
Communications Devices: Maasurement Tachnigues®, June 2013

by IEC 62209-1, "Pracedure 1o measure the Spedcific Absorption Rate (SAR) for hand-held

davices used in close proximity to the ear (frequency range of 300 MHz ta 3 GHz}",
February 2005

¢) KDB 885684, “SAR Measurament Aequirements for 100 MHz to 6 GHZ"

Addrtional Decumentation:
d) DASY4/S System Handbaok

Masthods Applied and [nterpretation of Parameters:

+  Measuremnent Conditions: Further details are available from Ihe Validation Report at he end
of the certificate. All figures slated In the certificate are valid at the frequency indicaled.

* Antenna Parameters with TSL: The dipole is mounted wilh the spacer to position its feed
point exactly below the centar marking ot tha flat phantom sectian, with the arms oriented
parzllsl to the bhedy axis.

» Feed Point Impedance and Retum Loss: Thege parameters are measured with the dipole
positioned under the liquid fillsd phantom, The impedance atated is transformed from the
measurement at the SMA connector to the feed point. The Aetum Loss ensures low
reflacted power. N uncertainty requlred.

» Efectrical Delay: One-way delay between the SMA connector and tha antenna feed point.
No uncertalnty required.

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

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

v  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAR result,

The reparted uncentalnty of measurement is stated as the standard uncertainty of measurement
multiplied by Ihe coverage lactor k=2, which for a normal distribution corresponds 1o a coveraga
probability of approximatzly 85%.

Cartliicate No: D2450Y2-745_Juni4 Page2elB
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Measurement Conditions

DASY systern conflguratlon, as far as nat givan en page 1,

DASY Version DASYS Vv52.8.8
Extrapalation Agvanced Exlrapolation
Phanlom Modular Flat Phamom
Distance Dipole Center - TSL 10 mm with Specer
Zoom Scan Resolution o, oy, d2 =S5 mem
Frequency 245D MHZ 2 1 MH:
Head TSL parameters
The igllowing patamalars and celcudations were appiled,
Tamparstura Permnitilvity Conductivity
Nominal Head TSL paremeters 220°C s8.2 1.80 mhoim
Mezsured Head TSL paramelers [22.0 £ 0.2)°C 34:6% 1.84 mhofm + 6%
Heaad TSL tempersture change during tesl <05'C — .
SAR result with Head TSL
SARA mveraged over 1 cm’ {1 g} of Head TEL Condibion

S5AA massured

25D mW Inprul povosr

12,8 Wikg

SAA for nominal Head TSL paramelers

nomalized o 1W

E0LE Wikg = 17.0 % {ke2)

SAR avoraged over 10cm {10 g) of Head TSL condiion

SAR messured 230 mWY Inpud pawer 610 Whg

SAR for nomined Head TSL parameers nomalized 1o 1W 292 Whg x 16.5 % (k=2)
Body TSL paramaters

The iolkowing paremeters and calcuklions vesra appliad.
Temperalure Parmittivity Conduclivity

MNominal Body TSL parametars 220°C £4.7 1.95 mho/m

Measuted Body TSL paramsters (22.0£02)°C 511:6% 208 mham £ 6 %

Body TSL tempasatura changa during test «D5"C S -
SAR result with Body TSL

SAR averagad over 1 cm® (1 g) of Body TSL Cendition

SAA measured 230 mW Input power 12.8 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 50.3 Wikg = 17.0 % (k=2)

SAR averaged over 10cm” (14 g} of Body TSL candlilon

SAA messured 250 mW input power 5.91 Wikg

§AA tor nomingl Body TSL paremsters nomalized 1o 1'¥ 23.3 Wikg = 16.5 % (k=2)

Cartillcate No: D2450W2.745_Jun14
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedancs, traneformed to feod paint 5560+ 34
Ralurmn Lose ~24.1 dB

Antenna Parameters with Body TSL

Impadance, (ransloemed o faed paint S180+6.1)0
Ratum Losa -253dB

General Antenna Parameters and Design

Electrlcal Dalay (one direction) | 1,181 ng

After leng Larm use with 100 radiated power, only a slight warming of the dipole near the iasdpoirt cen ha measured.

The depole  made ot standard semirgid coaxdsl cabla, The cermar conductor of the festing line is directly connecied to the
zecond am of Ihe dipole. The anlgnna is therelora short-circuited tor DC-aigrels. On some of tho dipolas, small end caps
are aclded 10 the dipale ams in oeder 1o Improve matching whe kaded sccerding ta tha paston as asplained in the
"Measurement Conditions" paragraph. The SAR data 4re nol affected by this changs. The ovarall digols langth is stil
accaording to the Standard.

No &xceasive [eroe must be applied ta the dipgie arms, bacausa they might bend or the soidered commeactions near the
fasdpoint may be damaged.

Additional EUT Data

Manutacturaed by SPEAG
Manufectured on Dacambar 01, 2003
Canificete No: D2450V2.745 ) uni4 F'agu 4nofB
Tech CDTL Europe Page 5of 25
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DASY5 Validation Report for Head TSL

Dale: 13,06.2014
Test Labormory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: B2450V2 - SN: 745

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

Medium paramelers used: f=2450 MHz: o = 1,84 5/m: £, = 38 4, p = 1000 kg/m®
Phiantom section; Flut Scction

Mewsurement Standard: DASYS (IEEEAECYANST CA3.18-2011)

DASYS52 Contiguration:
« Probe: ES3DVY - SN3205; ConvFid.53, 453, 4.53); Calibraled; 30.12.2013;
o Senspr-Sutlnce: Imm {Mecbhaunical Surface Detection)
« Electronics: DAE4 Sn601; Calibeared: 20.04 2014
+ D’hantom: Flat Phantom 3.0 {from); Type: QDOOOIS0AA; Serial: 101
+ DASY3232RR(1227), SEMCAD X 14.6.10(7331)

Dipele Calibration for Head Tissue/Pin=230 mW, d=10mm 2/Zvom Scan (7x7x7)/Cube 0:
Measurement grid; dX=3mm, dy=5mum, dz=5mm

Reterence Value = 55,60 Vim; Power Dritt = 0.03 dB

Peak SAR (cxtrupolated) = 25.6 Wike

SAR(L 2)=12.9 Wikg; SAR(1D g =01 Whkg

Maximum value of SAR {imeusured) = 16,1 Wike

0dB= 0.1 Wika = [2.07 dBW/kg

Cerificare No: L2450Y2-745_Junia Page6ol 5
;{Eacl‘ll-;nd ra CDTL Europe Page 6 of 25
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Impedance Measurement Plot for Head TSL

13 Jun 2814 L2:01: 38
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DASYS Validatlon Repart far Body TSL

Dier 13.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
BUT: Dipole 2450 MHz; Type: B2450V21; Serlal; D2450V2 - SN:745

Coammunicition Systern: ULD O - CW: Freguency: 2450 MHz

Medium parmeters used: = 2430 MIlz; o = 2.03 Sim; & = 51.1; p = 1000 kg/m’
Phanlom scetion: Flat Section

Mcasurement Standaed: DASYS (IEEEMEC/ANSLC65.19-201 1)

DASY 52 Configuration;
v Probe: BS3DV3 - 8N3205; Convl{4,35, 4,35, 4.35); Calibrated: 30.12.2(H3;
+  Scosor-Surface: 3mm (Mechanicnl Surface Detcetion)
+  Electronics: DAEA Sn60|; Culibrated: 50.04.2014

+  Phanwm: Flat Phantem 5.0 (back); Type: QROOGPI0AA; Scral: 1002
» DASYS52 52.8.8(1222); SEMCAD X |4.6.10{7331}

Dipole Calibration for Body Tissue/Pin=25¢ mW, d=10mm/Zoom Scan (7x7x7¥Cube §:
Meusurcment grid: dx=3mm, dy=5mm, dz=5mm

Reterence Value = 3473 Vim, Power Dnft = 0.03 dB

Pesk SAR (extrapolated) = 27,2 Wikg

SAR(] @ = 12,9 Wikg; SAR{10 g) = 5.91 Wikg

Maximum valve of SAR (meusurcd) = 17.0 Wike

-4.8D
-4.E0
-14.40

-19.20

“24.00

D 4B = 17.0 Wrkg = 12.30 dBWikg

Cartiicata Na: D2450V2.746_Junid Prge 7 of B
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Impedance Measurement Plot for Bady TSL

13 Jun 2914 12:52:94
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2015 _SONY-CDTLE_S0007_04 SAR_0007_V1.0
Calibration Lahoratory of A, Sehwalzorischer Kalbrardlenat
Schmid & Partnar s i Sorvioe silsse Talamage
Engineearing AG = Sarviio svizzem dl Lraura
Zouphiaatris o 43, BICA Zurich, Swktzarian % TN Swiss CaBAUON Service
Accrodiad by (ha Sk Acoreddalion Sarvica |SAS| Accrodi=tion Ne,: S5 108
The Swies Atcredittion Sarvice i ong of the signalonies bo the E4
Multilataral Agreomort far 1ha reeagnbiion of callbesdlon cortificales
cheni | Tach Mahindra Cartificats No: ES3-31684 Jun1d
CALIBRATION CERTIFICATE |
Objeet ES3DY3 - SN:3164
Calizaton pracedurn(s) QA CAL-01.¥8, QA CAL-23.v5, OA CAL-258
‘Calibration procadure for dosimetric E-field probes
Cukbration date: June 17, 2014
This calibwalion cenficale doounents the tracasktiNy 10 ralional sardys. which raales the pryakeal yigs of memsursmenls ($1].
The mpasyrgments erd e Jncansniias wih coddence proteolily arg given o e oliwing ey and are par of the csdiicata
All cbraticrs have bean condunied In hi Choead laboialory Frilty: cnvranmant empecahrg (22 = 3)"C Bnd huridily < 705.
Cadibralizn Equipman! usad [MATE criiesd for epilbrstian)
Primary Skarsids D Cal Dale (Cadilizae Ma Sghaduk Calibrabon
Pomel megsd 44108 GBa1232874 GI-Apr-14 {Ma. 217-01917) Apr-15
Paowsr penaer E4412A MYd14S6087 B3-Api-14 {Mo. 217-01811) Apr-15
Ralermnce 3 ¢B Atenusct SN. 35054 {33 TIADF-14 {0, HT-01815) Apr-1%
Releronca 20 dE Allanualor SN 85277 (20xt D3-Apr-14 {No, 1170191 | Apr-188
Relwrence 30 0B Afgnpaion M. 85129 (3b) {-Apr-14 {Na. !1?—0192_!_}1_ | Ape1B
Relerence Probo ESIDVE 8v 3013 30-0ec-14 (Ko ES3-3013_Dec13| ! Dec-14
DAEd SN 6ED $H0ec-13 (No. DWE4-GC0 Cee13l Dec-14
Secnnsry Slandards c |_Chech Dale {in lioues| Schaduled Sheck
RF panecelor HP Bo4C US3a42104700 4-0,w1-53 'n house check Apv-13) n house check: Apr-16
Matviork Ardlyz HP BTS5E US373p]585 18-0C+A {In house chach Oer-33) n houss check; Og-14
Namg Fureon Signelure ol
Calbrated by: Jekon Kasred Labtrslory TachnkEan [ 7
— ).{————"- 9.«1'_ |
L
L ('}
Sppronad hyy Ketia Prienit Tochrbeal Maiger M
Issuadt June 23, 2014
This caltwallon cenficele shal noc be reprodusd encept in full wilthour whiten agpmaal of e laborslony
Cortificale No: ES3-3164_Junié Paga 1 of 11
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Calibration Laboratary of e,
Schmid & Pariner L

Englneering AG —
huhagmwam%&tumhdm. Ewikngr|nd 2‘ =)

Sthwezarischor Kallbrordlonst
Soruicg FUSER 'MEIOMWEYA
Srvizio Avizzers & taaturn
Swni=a Callbration Service

Aczretad by g Sivies Actradhalan Sarvics (SAS) socryditation Ne.: SCS 108
The Iwite Accredilalion Sarvice Is ong of the sipnadorfes Lo the EA
MultUateral Agreamant lor the recognitian of cakbrlion oortiflcalos

Glossary:

TSL (Issue simulating liquid

NORMzx.y.z gensitvity m free space

ConvF gensitiviy in TSL/ NORMx,y,z

ocp chigde compresskon pant

CF crest fagtor (1/duly_cyeke) of tha RF signal

A B C.D modulation dependent Inearl2ation paremesiars

Polanzaton o y rotation around probe axls

Polerizslipn & < rotation arcund an axis thet is in fhe plane normal bo probe axis (st maeasuremenl cenler),
iLe., i =0 |3 normal 1o protw axis

Connaclor Angla infammetion used In DASY sysiem (o align proba sersor X 10 the robol coordinale systam

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|EEE Recommended Praziice for Dalermining the Peak Spatlal-Averaged Spadific
Absarplion Rate (SAR] In the Human Head from Wirsleass Communications Beviges: Measuramend
Tactmiques™, June 2013

bl IEC 622(03-1, "Frocedurs o mepsure the Specific Absorplion Rala (SAR) far heng-held devices ueed in clasa
proximity to the ear (fraquency range af 300 MHz (0 3 GHz)", February 2005

Methods Appliad and Interpretation of Parameters.:
= NORAMry.x Agsessed for E-fiskd polarization 8 = 0 {F £ 900 MEz In TEM-calk; f > 1800 MHz: R22 waveguide},
NORMzx,y.z are anly Indermadiale valuea, i.e., the unceralntles of NORMz,y,z does not efiect the E4fiekd
uncertalidy Ingkde TSL (sas below ComvF).

+  NORM{)xy.z= NORMxy.Z ~ frequency reeponse (s Fraquancy Responae Chart). Thea limeanzation is
Implemarisd in DASY4 softweare verelons later than 4,2, The uncertainty of the frequency response is induded
In the slaled uncedamty of CanvF.

*  OCPxy.z DCP sre numerical linganzsflon parameiers assessed basad on the data of powsr swaep with CW
signal {no uncertainly requrad}). DCE does nat depand on fraquency nor medig.

+ PAR:PAR iz the Peak o Average Ratio Ihatis not calibeated bul determined based on the signal
cheracterisilcs

+ Axp2 Bryz Guyz Dxyz VRayz A A, C, [ are numarcal (Inearizalion parameters sssessed hased on
the gata of powar swaap for epecific modulation sional. The parameaters de rat depand on frequensy nos
meda, ¥R i3 lhe maximum calibration rangs expressed In RMS vollage across the dioda.

« CorvF amd Boundery Efflect Peramatars. Assassad in flal phantam using E-fiedd (or Temperalore Translar
Standard for ! < B0 MHz} and inside waveguide using analytical fladd distribulions besed on power
measurements for { > 800 MHz The seme setups are used for assessment of the parameters applled foe
boundary compensation (alpha, depth) of which typical uncartainty vales ars glvan, Thase peramaters are
used In DASY4 spitvare ta improve probe accuracy cloge to the boundary. The sansitivity in TSL comespands
o MORMx,y,z * Conv whereby the uneertainty comesponds to that gren for ConvF, A Treguency depandem
Comv is used In DASY version 4.4 and higher which allows exiending the vallddy from £ 50 MHZ 16 + 100
MH=z

+  Spherical iswrepy (3D deviatior fram sofopyy: ina fleld of low gradients realizad using a flat phantom
exposed Dy a paich amanna.

«  Sansor (ffssf: The sersor offsed carrespands 16 the offsal of vidual measwamend ¢anter from the prabe tip
[on probé ads). Na toleranpe requred.

+  Connscior Argle: The angle & a5sessed using t nformetion gained by delermming the NOSMX {no
uncariminty raquired).

Cerlrficalo Nor ES3-3104_Jun 14 Paga 2 of 11
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ESIDV3 - SN:-3164 June 17, 2014

Probe ES3DV3

SN:3164

Manufactured:  October 8, 2007
Calibrated: June 17, 2014

Calibrated for DASY/EASY Systems

{Note: non-compalible with DASY2 sysiem))

Cenicate No; ES5.3184 14 Paga 3o 11
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ES3DV3- SN:3164 June 17, 2014
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3164

Basic Calibration Paramatars
| Scnsor X Bensor Y Sanaoe Z “Unc {hez)
I Norm (pVivim) ) 1.18 1,14 1.25 £ 101 %
- DCP {my)” 103.3 102.0 102.0
Modulation Callbration Parameters

vip Cammunication Systern Namse A B [ D VR Une*®

dB | dBviv 42 my *=2)
0 ow X a0 a.a 1.0 0.an 2.5 14,1 %
v 0.0 0.0 1.0 158.3
2 0.0 0.0 1.0 207.9

The reporled uncertainty of measurement is stated as the standard unceriainty of measurement

multiplied by the coverage factor k=2, which for e normal disiribulion carresponds to a coverage

prabability of apgroximalely 85%.
* Tha ureadsinies of Nomid,Y,2 do nal adec tha E4Rald urcarrinty weds TSL (366 Pagee S urd B).
® Numares INGarealon pa-amelar untetsinty nol requirad
'_:lJmI'Q'IG cetamined usng Iha mae. dawaon ram [Mear i=sponse appying reclanguiar dstibulion and 19 BxpraEed for |he <quars of the
Amd vl L.
Cerdifcalo No: E53-3164_Jun14 Paped of 14
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EJ30V3- 5N:3164 Junw 1T, 2014
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3164
Calibration Parameter Determined in Head Tissue Simulating Media
Ralslve Conductlvily Depth L Unek
[MHz)© | Pemmitihty (gim) ConvFX | ConvFY | ConvFZ | Alpha® [  fmm) k=2)
750 41.9 0.89 6.42 6.42 6.42 0.22 1.83 £120 %
B35 41.5 0,90 6.22 6.22 6.22 0.23 231 £120 %
200 1.3 097 B.07 £.07 8.07 022 248 120 %
1450 d0.5 1.20 5.44 f.d4 544 0,32 1.78 £120%
1780 401 1.37 5.23 §.29 5.23 042 1.66 +120%
1800 40.0 1.40 s11 a.11 5.11 Q.80 1.15 =120 %
2300 39.5 1.67 4. 7d 474 474 0.54 144 +120% :
2450 38.2 1.80 443 4.44 4,44 0.74 1.28 +120%
2600 38.4 1.96 4.31 431 4.31 0.50 1.25 +120%
© Frequency woridily above 360 MRz of £ 103 MHz anly appilas for OASY s 4 pnd higher (sou Paga 2} alee < i resinclsd fo & 50 AMHz Tha
unzeriainky is Ihe R23 of la Comé uncartainty =1 caibration fequency ard the uncerfaiory or tho |nglcaied frequenc vy Dand, Frequency vavdty
Emiloee 00 KH2 |6 £ 10, 25, 40, 50 e 70 WHe for CanvF asss=emenls st 30, G4, 128, 150 and 230 Nekz respacively. Abave & GHz Froguengy
waliddty can be axtanded 1o = 110 MHZ,
g Irequencies below 3 GHz. 1he valkity oF iytub paramialess |e and o) 2an ba reaed to £ 105 if Bquid compersabon fommyla s appisd
Messurad SAR values. Al frequencies abave 3 GHe, tha validly ol fssua parametars (e and of ks resbisded 1o + S4). Tha uncgnpinly b the RSS of
lns Coanf ntaisnly Ior ndicaied tyysl (220 paramscsn
Aphpienth are cetamngd dunng cobralion SPEAG weran(s iRat 1he remaining dedalian dus 1o B bosdary ¢fect afier compersalion is
abwuys laxs than £ 1% far tequancies below 3 GHz ani bekra & 2% %0 Iequancies betesan 36 BHz2 acany dislanca larged Ihan hall 1he probsa g
chaimerer fom Uies Loundery.
Cerificale No: ES3.3184_hm 14 Page 8 of 11
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2015 _SONY-CDTLE_S0007_04 SAR_0007_V1.0
ES3IDV2- SM: 3164 June 17, 24
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3164
Calibratlon Parameter Determined in Body Tissua Simulating Media
Retative Candudtivity | = Wnet,
f{MHz] " | Permithvity" (g "~ ! convFX | ConvFY | ConvF2Z | Atpha®| (mm) {knz)
750 95.5 .96 6.05 6.08 6.08 0.30 1.57 £12.0 %
B83s 55.2 097 .06 5.06 .06 041 1.68 t12.0%
900 £5.0 1.05 2,93 5.93 5.83 Q.80 1.19 £120%
1450 54.0 1.30 2.16 5.18 5.18 (.40 1.67 =120 %
1750 53.4 1.49 4,85 4,85 4.85 0.38 1.30 =12.0 %
1300 53.3 1.562 4.63 4.63 4.63 .51 1.60 2120 %
2300 529 1.81 4.28 4.39 4.39 080 1.23 2120 %
2450 2.7 1.95 4.20 4.20 4.20 0.80 1.06 $12.0%_|
2600 $2.5 218 4.07 4.07 4407 {80 1.00 =12.0% |
= Fraquency valldily sbove 300 MH2 of £ 100 MHz anly appiles o DRSY a4 rd higlier (S Pagm 2), olse it is realricled o = B0 Az, The
uncargimy [b 1he RSS ol ke Cerwl- urtrisirdy &1 caibmticn fmquency end te uneanz oy tar tha Ingcaledd equirncy band. Fraquency validily
balow D MHzZ 18 7 10, 25, 40, S0 erd 70 MHZ far CaraF assassments ae 30, B4, 128, 160 and 220 MHz respacihaly, Ao 5 GHz lvquency
yalidity can ba eatesded S0 £ 110 haHz.

A irgnuencias baicy 3 GHZ 1he valkdity of Us50s paraikelers |c and a) can be mdased 1o £ 10%)1f Iquid compargedon [orming 18 Bpplisd ©
MEEBLED SAR values. Al heguencias abovo 3§ Gz, tha valdly of 16509 parameker: (& 6l mf ip rasiieied by L 5% Tha uncedainty i tho RSS of
tha ConuF ncen iy karindcelad Ledper 18408 pardinesbers.

" alphaDepth ame delsm nad during calltralian, IPEAG warrants IFaL e reniaining devialion cus 1o ha boundary sffect phar companeaicn &
Akvaya loon then 1 1% foo frequenclen beiow 3 GH and bl + 2% f0r feQLSNCKeS betwemt 34 GHe ot any dislarce kegar than hall the prabe lp
Jemekar ko 1ha bourrlary
Cerlificaie Mo, ES3-3184 Junis Papz 6ol 11
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ES3DV3- SN'3164

 og
(& ]

Frequency Response of E-Field
(TEM-Call:[fi110 EXX, Waveguide: R22)

June 17, 2H4

- Rt
T IE RS RS R ARE S ARARE SERE RE LS
i | i

"

Freguancy responsa (normakzed)
o o

Uncertainty of Fraguency Rasponss of E-fisld: * 6.3% (k=2)

Centificate No: ES3-2164_Jun14

Page 7ol 11
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2015_SONY-CDTLE_S0007_04_SAR_0007 V1.0
ESSDVI-SN:I 164 &ne 17, 2014
Receiving Pattern {¢), $ = 0°
=600 MHz, TEM =1800 Mz R22
-~ b — 5 3 e . "
T X T i Tot A Y A
E‘ :
'E L R o S o ikt A S S SR SRS ._.-m%
o ; ;
l !-lix I l—l:BC JL ! o; 50 160 {o
- el [
105’“\.' i’-D.t:ﬂN.: !f’.'l'l—u ."_fd*:
Uncertalniy of Axial Isobropy Assessmant % 0.5% (k=2)
Cariificate No: ES3-2164_Jun14 Page B ol 11
Tech Page 17 of 25
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ES30V3- SN3164

Dynamic Range f(SARp.a4)

{TEM cell , Fy,= 1900 MHz)
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L ! # |54 ool inta b I
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! | ¥kl 1 i
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SAR [mWIzm )]
s] &
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1= dobed
5 L e e e g it
T i IR i
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Uncertainly of Lineanty Assessmont: £0.8% (k=2)

June 17, 2014
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ES30V3- SM:2164 June 17, 2014
Conversion Factor Assessment
{= 500 MHL WGLS RS (H_sony) 1= 1750 MHz WGLS R22 (H_comf}
£ ::-: z . b
g | E .
5 3
o 11 'u%‘ulﬂl . _‘l‘a“] [ "..“‘L].’ﬂl [ o L] ';.;l (1] ‘If"_‘ "'-:;J” » -
Deviation from Isotropy in Liquid
Errer (3, 3), § =900 MHz
10 -b& DA -n'.4 -0:2 n'n n; 0‘4 D'El 0a 10
Uncartalnty of Spherical Isctrapy Asassameant * 2.6% [k=2)
Cerificoie No: ES3-3284_Jun14 Page 10of 11
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ES30Vi- EN:316a Junz17. 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3164

Other Probs Faramaters

Sanses Arfangsmant Triengular
Connacior Angle (7] -110.4
" Mechenical Surdace Datsction Moda anabled
Oplical Surface Deleciion Mede desabled
Probe Overall Length 357 mm
Probe Body Diameter 10 mm
Tap Length 10 mm |
Tp Diameter amm.
Probe Tip ta Sensor X Gelibration Palnt 2 mm :
Probe Tip ta Saneor Y Calibration Point 2mm’
Probe Tip to Seneor Z Cslibraton Pomt 2mm
Recommended Measurement Distance from Syrface 3 mm
Cortificats hoc ES33184_Jun14 Pepz 11l 11
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Calibration L.aboratory of SO,
Schmid & Partner = Mot
Engineering AG Ty Sorvizio sWeearo of larturs
Zoughousstrazes 42, PO04 Zurich, Switaatiand 54@3# Swlgn Callbration Sarvice
Bocrediled by N Swiss Accradilalicn Sarvica (545) hocraditation Mot SCS 108

The Swins Accradialion Service [3 one of the slgretgorles 16 1he EA
Muitllataral Agreevwsenl ftr the meognition of callbration certticates

cllemt  Tech Mahindra Cartificats M. DAE4-798_Jun1d
(CALIBERATION CERTIFICATE

1 Copl DAE4 - SD 000 DO4 BJ - 8N: 798

Callbratian proceturafal QA CAL-08.v28
Calibration procadure for tha data aceuisilon €lectronics (DAE)

Calibrtion e June 18, 2014

| ThiE calibravan Serlilicale dosumena the iaotabiliy o ationol standands. which raalize Iha pryaical wihs of neaswenients (S1).
The messuements and Iha uncedtainlies vl confitkros pobabllty are ghven on e folloning pages and am pad o Lhe cedilicete.

Al ca@wations have been corducisd n the dosed Bbomiory taclims avdronment 1emperature (22 & 35°C and humidly « 70%.

Callerezian Cquipmant o3 JMETE ¢hlical for calbrallen}

Primary Standamds |ipa Cal Daie [CeriNcale Na.) Sehedulod Calbration

Kalthiay Mulumetsr Typa 2001 | sn: as10278 01-Oct-13 {Ma:13678) Oct=14

Secondary S1anderds l DA Clywack Dege fin lituss) Schecdtad Check

Aulo DAE Celibeadian Uinl| f_ SE WS 053 AA 1001 O7-Jan' 14 |Inhouss check} I houte chesh:! Jea-tS

Calbialor Boe V21 | SE UMS (08 Aa 1002 O7-Jan-14 |In houss chegk} ¥ house enasy: Jean-16
Mame Funciion Shynalure

Calialsd by Dominlgus Seiten Technickn gg!

— e

lasuar: Juna 13, 2114

Ths callkiruhon carficate shail nal Be rapmauced excapd Inful viihcal wiilen eppeovel of U laboesiory.

Cartilicate Mo: DAE4-738_Jun14 Page | of 5
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Calibration Laboratary of
Sehmid & Partner

Engineering AG
Zeuphaueairaese 43, 8004 Zurioh, Swizedond

Bchvalzerischar Kelbriendienat
Sendcw midsse o'dalannsge
SenAzIo Fvlzzero di 1arstura
Gwlsa Callbratlon Sarvice

Accrediled by Ihe Srisa Avceditaion Service {SAS) Accrediation Na: SCS 108
Tha Swiss Accraditalion Sarvite is one ol B signolorioa 1o the EA
Mullilgleral Agreecmant ke ihe recognition ol callbration cartifooates

Glioseary

DAE data acquisiton electronics

Conneclerangle  informalion used in DASY system to align probe sensor % to the rebot
coordinate syslem.

Methods Applied and (ntarpretation of Parameters
+ D Veltage Msasuremant: Calibration Facter assassed for use in DASY system by
comparison with & calibrated instrument tracsabls to national standards. The figure given
comregponds to the full scale range of the volmeter in the raspective range.

v Connecior angle. The angle of the connector is aseessed measuring the angle
mechanleally by a tool inserted. Uncertainty is not required.

» The lollowlng paramelers as documenled in the Appendix contain technical information as a
result from the performance test and require no unceriainty.

¢ DU Voltage Measurement Linearity: Verfication of the Linearity at +10% and -10% of
the naminal ealibration voltage. influence of offset veltage is included in this
meaaurement.

=  Common mode sensifivily: Influence of a positive or negative comman mode voltaga an
the differential measurement.

= Channel separaifion: Influsnce of 2 voltaga on the neighbor channels not subject to an
input voltage.

»  AD Converler Values with inputs shorted: Yalues on the intemal AD converter
carresponding ko zara input voltage

« input Offset Measurement: Culput voltage and statistical results over a large number of
zero voltage measurements.

« inpui Offset Current: Typical value Jor information; Maximum channel inpul offsel
current, not considering the input resistance.

= [nput resisiance: Typlcal value for Infarmalion: DAE input rasistance at the connector,
guring intemel auto-zercing and during measurement.

+ lLow Battery Alarm Volfage: Typical value for information. Below this voltage, a ballery
alarm signal is generated.

+  Power consumplian: Typical value for information, Supply cuments in various operating
modes,

Cortilicale No: DAE4-798_Jun14 Paga2al b
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D€ Voltage Measursment
AJD - Comrertar Resalullon nominal
High Range: 1LSB= RTINS fulltange = -100,,.+200 mV
Lew Range: 1LSB = siny, uirange = -1, +3my
DASY measurement parematars: Auto Zero Tline: 3 ser; Marsur=] fane; 3 38¢
Callbratian Fectors X Y F4
High Ranga 404.588 +0.02% (k=2} | 404.151 £ 0,02% (k=2}) | 405,221 = 0.02% (k=2)
Law Range 3.55364 £ 1.50% (k=2} | 3.8B226 £ 1.50% (k=2) | 3.98483 + 1,50% (k=2)
Connector Angle
Connectar Angle to be usad In DAY syslem 410%x1" ]
Centlkcate Ho: DAE4-TSE Junid Page 3aof 5
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Appendlx {Additional assessments cutside the scope of SCS106)
1. DC Veltege Linearity
High Range Reaading (uV) Difference (uV¥) Errer (34
Channel X + Input 20003089 -0.85 -0.00
Charinel X + Input 20004.09 -0.21 -0.00
Channel X = Input 2000208 384 Q.02
Channal ¥ + Input 200083.84 -315 -0.00
Channal ¥ + Input 20003.28 -0.8D 0,00
Channsl ¥ = lmput -20001.40 4,69 -0.02
Channal Z +Input 2000:33.57 -3.48 -0.00
Channal Z +Input 19900.73 4,40 -0.02
Channel Z = Input -20005.97 <002 0.00
Low Range Rasding {4V) Diffarance (uV¥) Error (34
Channal X + nput 2000.87 0.25 001
Channel X + Input 2000 0.8 .08
Channzl X = Input -192.20 o2 -0,
Channel ¥ + lnput 2000.50 0.03 0.00
Charinal ¥ + Input 200.35 -0.31 0,15
Channol ¥ = Input -199.01 0.38 0,18
Channel Z + Input 2000.84 016 2.0
Charinul Z + Input 200.30 -0.33 Q17
Channel T = Input -200.80 -1.23 0.62
2. Gommon mode sensitivity
DASY maasuremant paramabers: Aulo Zare Tima: 3 aac; Maasuring tima; 3 seg
Common mode High Range Low Range
Input Voltage (mV) Averape Reading (pV) Averape Reading {uV}
Channel X 200 2.61 1.21
- 200 -0.30 -1.71
Channel ¥ 200 -18.15 ~13.26
- 200 1313 12.89
Ghannel T 200 15.48 1516
- 200 787 -18.01
3. Channel separation
DASY messurement parametars: Auto Zero TIma: 3 $sc; Maaguring lime: J sac
Inpul Voltage (mV¥) | Chanml X (pV) | Channsl Y (uV) Channal Z {pV})
Channel X 200 - 0.9 -5.9%
Channel ¥ 200 867 - D.6D
Channel 2 200 10,54 7.09 .
Cartiicats No: DAEA-TS8_Junid Paged o5
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4, AD-Converter Values with inputs shorted

DASY measurameant paramesters: Auto Zar Tima: 3 sac; Maasuring tima: 3 sec

High Range (LSB) Low Ranga (LSE}
Channel X 16120 14185
Chanpel ¥ 16433 13763
Channel Z 15517 15011

5. Input Offset Measurement
DASY measurement paramedara: Auto Zero Time: 3 se¢; Meseuring lime: J sec
Inpot 1M
Average (u¥) | min. Offset (1) | max. Oftset (uv) [ 1 ?:\‘:;a"“"
Channel X D52 D62 2.07 0.54
Channal ¥ Ly 0.26 206 0.50
Channal 7 051 250 1.22 0.57
6. Input Ofiget Current
Hominel Input clreuilry offsel currant an all channals: <2514
7. Input Resistance (Typlcal values for Infonmation)
Zerong (kOhm) Heasuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channal Z 20p =00
8. Low Battery Alarm Voltage (Typleal values fof Infaration)
Typlcal valuey Alarm Leve) (YOT)
Supply {+ Vec) «78
Supply {- ¥ec) -7.6
9. Power Consumption {Typical veluas for information)
Typical velues Swilched off (ma) | Stand by (mA} | Trananstting (mA)
Supply {+ Yer} +0.01 +8 *14
Supply {-~ Vac) =001 -8 -9
Cartillcste No: DAE4.738_Jun1d PageSud &
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