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DASYS Validation Report for Head TSL

Date: 25.07.2012
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipele 835 MHz; Type: DE35V2; Serial: DR35SV2 - SN: 4d112

Conenunicition Systan: CW; Frequency: $35 MHz

Medwum parameters wied: =835 MHz: o = (139 mhodiin; ¢ = 40.5; p= 1000 kg/m’
Phantom scetion: Flat Scction

Meusurcment Standark: DASYS (IEEETEC/ANSE CAL19-2007)

DASYSI2 Configuratien:
o Probe: ESIDV3 - SN3205; ConvF AT, 607, 6.07); Calibrsted: 20 12,2011,
»  Sensor-Surface: Imm (Mechankeal Surface Datection)
e Electronics: DALS Sp6D1; Calibraced: 27.06.2012
«  Phantom: Flat Phantom +.9L: Type: QDOODPAA: Serwal: 101
o DASYS2 528 1RIR): SEMOUAD X 14 .6 5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube ()
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 36910 Vim; Power Dnll = 0,01 B

Peak SAR {extrapolatad) = 244 mWig

SAR(T g) = 2,33 mWig; SAR(IO g) = 1.52 mW/g

Mauximmn vitllue of SAR ancasured) = 2,70 mWiy

"
-1

T

Sl

1zrm

0di =270 m\WV/g « 565 dB mWyig

Carflicals No: DB3EN24d112_JuliE Pogeb cf &
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Impedance Measummearn Plot lor Hoad TSL
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DASYS5 Validation Report for Body TSL

Dare: 2507 2012
Taxt Laborstoey: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: DRISV2: Serial: DSISV2 - SN: 4d112

Comimunication Sysan. CW, Fregquency: 835 MH2

Medium parsmeters wsed: [= 835 MHz: ¢ = 0L99 mha'my; ¢, = 53.3; p = |00 ka/m'
Phantom section: Flat Section

Measuremen Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configurution:
e Probe: ESIDVI < SN3AIS: ConvF(6.02, 6.02, 6.02); Calibeated: ¥.12 2011,
o Sensur-Surfuce: 3mm (Mechanical Surfuce Dection)
o EBlectromes DAE4 Sn600; Calibrated: 27.06.2102
« Phantom: Flat Phantom 4.9L; Type: QDOUOP4IAA; Senal: 1001

o DASYS2528 L83 ) SEMCAD X 14.65(649)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan [7x7x7|/Cube O:
Messursent ylid da=Smm, dy=5mm, dz=Saun

Reference Value = 55290 Vim; Power Dnft = 0.02 d8

Peak SAR (extrapolated) = 3,560 mW/g

SAR(I g) =243 mWig: SAR(I0 g) = 1.6 mW/g

Maxinmwn velue ol SAR (nxasunady = 2. 82 ianWig

~+00

“1rm

0dB = 282 mW/g =200 dB mWra

Caniticato No D33sV2.4d112 N2 Foge7 ol B
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Impedance Mcasurement Plot for Body TSL
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Calibration Laboratory of AN : Sctrwniestischer Kebibrier dienst
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The Swise Acsrediction Sorviee 10 and o the signasories 1o the BA

Nutilotersl Agr t for te recagnitice of ealibeatice cenbeans

crew TMC-SH (Atidion) commeam No: D1900V2-5d134_Jul12
[CALIBRATION CERTIFICATE

Ctpect D1900V2 . ShE: 5d134

Calicration prosedurels) QA CAL-05xv8

Calibration precedure for dipake valikdation Kits above 700 MHz

Calhetion dua Joly 20, 2012
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Callbration Laboratory of 28, Scamatriictas Kol dans:
Schmid & Partner e = s Tk
Engineering AG St Sareis (Vizae 6l i
Zeushousatraase 43, BI04 2unen, Switzcelang % -?D N;? Suies Calbration Serdcs
Accridted by the Bwizs Accredizlion Serdce (BAS| Aeereditmon No - SCS 108

The Swies Ascraditotion Sarvice iz one of the signalerss b tha EA
Mulsleral Agresment for he recogition of salibraton certifisales

Glossary:

TEL tissue simulating licwd

ConvF sansitiity in TSL/ NORM x v,z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining tre Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurament “echniques’, December 2003

b) IEC 62209-1 *Procedure to measure the Spedific Absorption Rate (SAR) for hand-hed
devicas used in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

v} Fedeal Commmumrations Commission Office of Engineering & Technobgy (FCC OCT),
“Evaluating Cempliance with FCC Guidelnes for Human Exposure to Fadiofrequency
Electromagnetic Felds. Acditional Information for Evaluating Complanze of Mobile and
Portable Davices with FCC Limite for Hurran Exposure to Radiofrequency Emissions®,
Supplement = (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Molhods Applied and Interpretation of Parameters:
Measuremert Conditions: Further defails are available frum the Validaben Report at the end
of the certificate. All figures stated in the cartificate are valid at the freqaency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of “he flat phantom section, with the arms oriented
parallel 1o the body axis.

» Feed Pon! impedance and Retum Loss: These parameters are meascred with the dipole
noationed under the liquid filled phantom. The impedance stated is ranslormed from the
mesasuremert at the SMA connector 1o the feed point The Heturn Loss ensures low
reflected power. No uncertainty requirad.

* Elscirical Delay: One-way delay between |he SMA connecior and the entenna feed pont.
No uncertainty required,

*  SAA measwed: SAR measured at the siated antenna input power.

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

« SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAF rezuit.

The reported uncedainty of measurement is siated as the standard uncertainty of measurement
multiphad by the coverage factor k=2, which fora namal distribution correspands to a coverage
probability of approximatsly 95%.

Ceatiicats No D100V2E4134 Jud 12 Page2a @
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Measurament Conditions
OASY system configuration, 25 far as nat grven on page 1
DASY Vorsion DASYS Vs281
Extrapolation Arbarced Paapolstion
Phaniom Mcduar Flat Phartom
Distance Dipoke Cenler - TSL 10 mm with Spacer
Zoom Scon Rescluton o, Jy, 42 = & mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
Thes lellowvag paramedss and calciatons ws apclied
Temperature Permattvity Conductinty
Nomirsl Hesd TSL parametens 220°C 200 1 40 mhedm
Measured Head T30 paramelers 220z02/'C WYEN 1.8 mha'm+6 %
Head TSL semperaturg changs during test e05'C - e
SAR result with Head TSL
SAR averaged over 1 omy” (1 g) of Hesd TSL Condibeon
SAR meagured 250 MY UL powEr 97 TmwW /g
SAR for nomnal Hesd TSL parameters normaioed to 1W 392 mWig = 17.0 % |ke2)
BAR everngad over 10 cm’ (10 g) of Head TSL sonditon
SAR measuned 220 W iopul povest S12aeW /g
GAl for nomnal ! lsed TOL parnmetera normaicad b 1W 20.6 mWig 4 16,6 % [k=3)
Body TSL parameters
The folowing paramulors and calculobone wers apgled.
Temperstias Pacminivity Conductivity
Nominal Body TSL parameters 220°C 553 1.52 mhoim
Moasured Sody TSL parameters 220+02)°'C S52646% 152 mhodm =6 "%
Body TSL tempenture change during test <06 — -
SAR result with Body TSL
SAR averaged owver 1 em’ (1 g) of Body TSL Conciticn
SR measured 250 mW ingut powes MmteW/g
SAR %r nominal By TSL paramaters rormalized 12 1W Q03I MW/ g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condfon
SAR massured 250 MW input power si2m\V/g
SAR lar nominal By TSL paramsters rormallzed 1o 1W 21.2mW/g=16.5 % (ke2)

Cenfcale No: C1900V2 50134 w2

Pogadot 8
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Appendix
Antenna Parameters with Head TSL
Inpsdanee, ransivensd w sl psn BI20+405
Retun Loss -:x398
Antenna Parameters with Body TSL
Impedance, transitemed ¥ teed point ATZ0+51 0
Aebuen Loss -245dB
General Antenna Parameters and Design
| Erectricsl Delay (coe droction) [ 1.206 re

ARarlong 16em use win 100W radiated powar, only & slight wammirg of the dipJka nears the feadpaly can bo masswod.

The dpoe 1 macs of stardard semuigid coaxial csbla, The eantsr conductor of tha feeding Ina < diractly conncelcd b5 the
secand arm of the digoie. The anterna is therefcrs short-Circuted for DC-cigrae. On aomo of e dipokes, amall end cape
ae acded to the dpole ams in order to improve matching when loaded acoordng 13 the poston m explanad in the
*Meazuremont Conciticne® patagraph The SAR data aro nct etfected by e chande. The overal doo'e langt) & gl

according o the Stancast

No excessne farce mus! bo apphed o the dipcie anmme, bacawss they might band or tha 2oldered connactons near the

feedpant may he damegaa,

Additional EUT Daa

Manctoctured by

GFEAG

Mandactusd cn

Aprl 14, 2010

Cerficnte No: D190NV2 50138 e

Poged ot 8
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DASYS Validation Report for Head TSL

Dt 20.07.2012
Texl Luborstory: STENG, Zurich, Switecrlumd
DUT: Dipode 1900 MHz; Type: D190V 2; Serial: D1900V2 - SN: 5d134

Communicaton System: CW ! Fregoency: 1900 MHz

Medivm paameters vied: [= 1000 MHz, o = |38 mbo/m; & = 39.9; p = 100 kghn
Phantom secton: Flal Section

Measurement Stundunk: DASY S (IEEEIEC/ANS] C63.19-2007)

DASY 52 Configuration:
o Probe: ES3DVA - SNI205; ConvFi3.01, 501,501 ); Calibeated: 31.12.201 1;
o Seasor-Surface: S (Mechanscal Surface Detection)
o EBlectroncs: DAES Snf01. Calibrased: 27.06.2)12
o Phaotom: Flat Phantom 5.0 (froet): Type: QDXOOPSOAA; Senal: 1001

« DASYS2 528 1(838) SEMCAD X 146 5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7VCube D:
Measurement gnd: dxsSmm, dy=Smm, dz=5mm

Reference Value = 97 161 Vim; Power Drift = 0.03 dB

Peak SAR (extrzpolated) = 172321 mWig

SAR( £) = 9.71 mWigs SAR(10 ) = 5.12 mWig

Maximum value of SAR (messored) = 121 mWig

e

“n

“Ihas

0dB = 121 mWjg =21 6648 an':’s

Certheato No: DY50CN 254154 i Pagesct 3
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Impedance Measurement Plot for Head TSL

ECIT-2013-0067-FCC-SAR
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DASYS Validation Report for Body TSL

Datez 20.07.2012
Teat Laboratory: SPEAG, Zunch, Switecrlond
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI9OV2 - SN: 5d134

Commumcation System: W Frequency 19060 MHz
Medium parumeters wad: = 1900 MHz: 6 = 1.52 mhwim, g, = 52.6; p = 1000 kg/m
Phantom secion: Flat Secton

Mcasurement Standand: DASYS (IEEEAEC/ANS] C63.19-2007)
DASYSL Configoration:
o  Probe: ES3DVA - SNI20S: CanvFi4.62, 4 62, 462), Calibrated: 30,012,200 1;
o Sensor-Surface: 3 (Mechancal Surface Delection)
o  Electronxes: DAES Spf01; Calihrated: 2706 2212
o Phanwm: Flat Phanom 5.0 (hack); Type QDEOPSOAA; Serl: 102

o DASYS2 528 1183R), SEMCAD X 14 6.X6409)

Dipole Calibrution for Body Tissue/Pin=250 mW, d=1mm/Zoom Scan |7xTx7)}/Cube O:
Measurcrent gad: da=Smm, dy=5mm, dz=5mm

Releronce Vaiue =93 473 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolatal) = 17.520 mW/g

SAR(L g) = L) mWig; SAR(10 g) = 532 mWig

Makhinuim value of SAR [ measured) = 12,7 mWig

was

(LY L)

wn

0dB = 12,7 mW/g = 22.08 dB mWiyg

Certhoate No: D1000V2-5a734 _Jun2 Fage7 o' B
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Impedance Measurement Plot for Body TSL

ECIT-2013-0067-FCC-SAR
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Calibration Laboratory of
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Schmid & Partner ] e
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wow

ECIT-2013-0067-FCC-SAR

Seaneiaisohar Kalinriarhane
Gervece suass ddtakeean
Sorvigo o izzoro d) ot
Swies Calisenton Service

Fccwditation No.: SCS 108

Certificas No: D2430V2-858 Jul2

CALIBRATION CERTIFICATE

Ot D2450V2 - SN: 858

| Calbraben proccouss(s| QA CAL-05.¥8

Calbration pracsaura for dipoke valication kits 2bove 700 MHz

Cabeaton ek

July 24,202

Calmbor Eguizenent wooc (MATE arcal 'or cartaton)
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Ratoranso 20 o8 Oleouesior SN S058 () 202 [No 2A7-010)
Typa-N miafraih comdeai oy SAE 04T 3 030 21012 [N Z17-01039)
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Callbration Laboratory of _‘:Q';\:;}":‘:;& GuISg § Echncizsracher Kabbrircienst
Schmid & Partng e @ C Servios suizas détaknnoge
Enpginesering Al e { Bervitio svigzaro o tasobrn
lu’-gu-ma:?s. 8004 2urah, Swttanrians *g;///.%:;:‘ %QR'{\E S mwiss Galibration Bervise
i g et
fczedilon by e Bwios Acormatiton Sersce [SAS| Acoredition o, SCS 108

The Swiss Ascrocttation Sevies io 0N of I signaerioe 1o the KA
Mullileteral Agresment for he resognitica of calicettien et iomes

Glossary:

TSL tissue simulating Fquid

CanvF sensitivity In TSL/ NORM x.7.2
N/A not applicable or not measued

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, 9EEE Hecommended Practice tor Detarméning the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communicatons Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, "Procedure to maasure the Specific Absorption Rate (SAR) for hand-held
devicas user in close proxmity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

v) Fraleal Corrmunications Commission Otfice of Engingering & Teohnoogy (FCC OFT),
“Evaluating Compliancs with FCC Guidelies for Human Exposure to Radicfrequency
Electromagnetic Fiekds; Additional Information for Evaluating Cempliance of Mobéle and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemsnt C (Edition 01-01) to Bulletn 65

Additional Documantation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

»  Measwemen! Condibions; Further details are available from the Validaion Report at the end
of the certificata. All figures stated |n the certificate are valid at the frecuency indicated.

o Antonna Parameters with TSL: The dipole is mounted with the spacer lo poasition i1s feed
paint exactly below the centar marking of the flat phanicm section, with the arms orierted
paralicl te tha body axis.

« Feed Foint Impedance and Feturn Loss: These parametars are measured with the dipale
poaitioned under the fiquid filed phantom, The impedance stated s iranstormed from the
measurement at the SMA connector to the fead point. The Return Loss ensures low
reflected power. NO uncartainty required.

« Eiecirical Delay: One-way delay betwaen the SMA connector and the antenna feed point.
No uncertairty required.

SAR measured: SAR measured at the stated antenna input power
SAR normafzed- SAR as measurad, nomalizad to an input power of ' W at the antenna
connector,

« SAR for nominal TSL parameters: The m2asured TSL parameters are used to calculate the
nominal SAR rasull,

The reported uncertainty of measurement is stated as the standard uncerainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corrasponds L0 a coverage
probability of approxmatsly 95%.

Cenficas No: D245ON2-356_J12 g 2018
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Measurement Conditions
DASY systorn configumlion, 83 147 8¢ NX gven an paga 1.
DASY Version DASYS ve2en
Extrapolation Advaniec Extrapelation
Phantom Moduar Flat Phantom
Distance Dipole Center - TSL 10 mm with Scaoa
Zoom Scan Aesoclution dx Ay, dz =% rm
Frequency 2450 MHz & 1 MH2
Head TSL parameters
The lobowng parsmeters and caloulations aeie od.
Tomperaure Parmittivity Cooductinty
Nominal Head TS. parameters 220°'C 03 1.80 mhodm
Measured Head TSL porametars [220202°C FEReB% 185 who'm « 6%
Head TSL temperatues change during test <05'C — -
SAR result with Head TSL
SAR averaged ows | cm® {1 g) of Heed TSL Concricn
SAH measured 290 (W irpul power 136mW /g
B4R far normnal Head TSL paramotens nomMEized o 1W BAS MW g = 17.0 % (ke2)
SAR averaged over 10 em’ (10 &) of Hooo TSL concition
SAR maasLred 250 mW nput pomor B2 mW /gy
GA for nomined | aad TEL paramoions wermalaed 1o AW 210 mW ig v 18.5 % (=2}
Body TSL parameters
The Sallowing parmetars and caloulalians weee sppiied
Temperature Permittivity Conguctivity
Naminal Body TEL parameiers “20C 827 185 mha'm
Moasured Body TSI parsmesers (220:02)'C B14=6% 201mhom =6 %
Body T5L temperaturs chango during fost cs T - o
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condiion
SAR mewsuind 250 mW InDul powar 131mW (g
SAR for romnal ooy TSL patamsdars nomaized to 1W S14mW/g=17.0% (=2}
SAR averaged over 10 om’ (10 g) of Body TSL condtion
SAR measured 25U MW Imput powee GIOmW /g
SAR lor neminal Bacty TEL paramelers normalezed 10 1YW 241 MW/ g = 165 % (k=2)

Certibeate No! D2450K2-308 Jui2 Fagr 3ol n
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Appendix

Antenna Parameters with Head TSL
gk b e W feed pot SAT LA 4G
Ratum Loss <24 0dB

Antenna Parameters with Body TSL

Inpedance, transheemed 10 feed point 1Q+5952
Hotum Losa < 24548

General Antenna Parameters and Design

I Souncal Delay (01e ciractian) I 1180 ns I

Attar long lerm we wilh 100W radamd powsrn only & slight wanming of the dibole near the feedoo nl can be reasoed,

The dpolo i made o] SLEAEN SBingi) COXAI CANG ING SIIGT Cand emor of me fssmng (e |3 diecily ox rscel o Ew
36¢0nd gem of e dpoia Tha antonna 1S thesolore shorl-circuited lor DC-sgnak. On same of the dpcles, small end ceps
are edded 1o the dipcle 3Me in 0rder 10 IMpova matehing when Ioadod accordn (o ¥ posilion s eeglained in the
‘Macsurament Condlkors” parsaraph. Tho SAR duts are ot allected by this changa Tre avarall dpcle keogth is stil
eccorting to the Standard,

MO SCe3SIVD 10700 MAsstba appled to the dipolo arme, becawse they Migh! bend o e soldersd connecions near e
fexdpaint may be cemaged

Additional EUT Data

Manufactured by SPEAG
Manufadured on Aoni 23, 2010
Caridcate Mo: D2450V2-858 Jui2 Pagedots
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DASYS Validalion Report for Head TSL

Dee: 24.07.2012
Teit Luborutory: SPENG, Zorich, Switzerlend
DUT: Dipole 2450 MHz: Type: D2450V 2; Serial: D24S0V2 - SN: 858

Commumication Systan: CW: Froquency: 2450 MHz
Medium parameters used: 1 = 2450 MHz; o = | 85 mbo/m; £, = 38.9; p = 1000 ksuim’
Phantorn section: Flat Seetion

Measurennent Stndard: DASY S (IEEEAEC/ANST €63.19-2007)
DASY 52 Configurutien:
o  Probe: ES3DVS - SNI205; Convii4.45, 4 45, 4.45); Calibrutod: 301.12.201 15
o Sensor-Sorface Jom {Mechanical Suefnce Detection)
o  Elkctromics: DAES Sa60!; Calibeared: 27 062012
o Phantome Flat Phantom 5.0 (bone), Types QDUDEPSOAA: Scral. 1101

o DASYS2 528 [(338): SEMCAD X 14.6.5(64849)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7/Cube 0:
Measwirement grne; dx=Smm, dy=Smm, dz=Smm

Reference Value = 100.6 Vim: Power Drift =0.04 JB

Peak SAR (exrapolatsd) = 28 (69 mWig

SARII g1 =136 m\W/E: SAR(10 2) = 6.29 mW/g

Magimuem value of SAR (messured) = 175 mWiy

9.0

(LE |

-9

248

OdB = 17.5 mW/g = 24,86 JB mW/g

Contfioxa Mo: D24S0VZ&s8_Jul2 Fago5o0t B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Seport for Body TSL

Dute: 23.07.2012
Test Leboracory: SPENG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Sertal: D2450V2 - SN: 858

Commumcation System: CW; Frequency: 2450 MH2

Medivm parnmeters wsed = 2450 MEe; 0 = 201 mbolm; k= 51.4; p= 1000 L!;-;Ill}
Phontom scction: Flat Secton

Mepuremwnt Standact: DASYS (IEEE/IEC/ANST C63,19-2007)

PASYS2 Conhguration:
e  Probe; ES3DV3 - SN3208: ConvFid.16, 4.26, 4.26)% Calibrated: 30.12.2011;
o Sensoc-Surfocy Smm (Mechonical Sarfuce Datection)
o Electronies: DAES Soo ), Calibrated: 27.06.2112
o Phanton: Flat Phantom 50 (back)y. Type: QDUIPSOAA; Senal: 1002

o DASYS2 SRR SEMCAD X 14 6.5(640Y)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube ():
Mensurement prid: ds=Smm, dy=Smm, dz=Smm

Reference Vilue = 96259 Vim: Power Drift = 0,01 UB

Peak SAR (extrapoloted) = 27 034 mW/g

SAR(L g = 13,1 mW/g: SAR(10 g) = 6.1 mW/g

Musimum value of SAR Grreasuered) = 174 mWig

40

%28

248

OdB = |74 mW/g = 24.81 dB mW/2
£ 2

Contioone No: D2a50VaE-eE3_Juliz2 Page 7ol 8
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zerc Time: 3 se:: Measurirg fime: 3 sec

High Range |ILSB) Low Range (LSB)
Channel X 16869 \ 16860
Channel Y 15435t 1 16195
Channel Z 15834 16672

5. Input Offset Measurement

DASY measurement paramelters: Auto Zerc Time: 3 sec; Measurirg time: 3 sec

Input 10MQ
Average (pV) min. Offset (uV) | max. Of'set (pV) Std. [():‘\;:atlon
Channel X 0.95 0.58 235 0.60
Channel Y .8/ 292 0.70 0.66
Channal Z RN -2.83 1.72 0.73
6. Input Offset Current
Nommal Input circurry oftsét currént dn all Ehannala: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Weasuring (MOIM)
Channa X 200 200
Channe' Y 200 200
Channe Z 200 20[_-
8. Low Battery Alarm Voltage (Typical valucs for information)
Typical values Alarm Level (VDC)
Supply I+ Vee) +79
Supply |- Veg) 7.6
9. Power Consumption (Tysical values for information)
Tyoical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply I+ Vee) +007 +6 +14
Supply - Vee) -0 -8 -9
Certificate No: DAE4-1245_Jul12 Page 5of §
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Celibration Laboratory of S8, Schweizarischer Kalitrierdienst

Schmid & Partner e Sewvice suisse ¢é1aloINage
Engineering AG 5 E Servizio svizzero di taatura

Zeaughausstrasse 43, 8004 Zurich, Switzerland “ f/T\ ‘“s? Swiss Calibration Service

Accradited by tha Swiss Accraditation Servce (SAS)
The Swiss Accreditation Sesvice is one of the signateries te the EA
Mutilateral Agreemert for the recegnition of calibraton cerificates

cient  TMC-SH (Auden)
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Céelibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstras<e 43, 3004 2urich, Switzerland

S Schweizerischer Kalibrisdiens:
Servize sulsse d'étlonnage
Servizio svizzero di taratura

S swiss Calibmtion Service

Aceredited by tha Swiss Accrditation Sanice (SAS) Accreditrtion No.: SCS 108
The Swiss Accseditation Sarvice is one of the signatories to the EA
Multilateral Agreemert for the recognition of calibraton certificatas

Glossary:

TSL tissue simulating iquic

Convlm sensitivity in TSL ! NORM x,y,z
N/4 not applizable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, 'IEEE Recommended >ractice lor Determinirg the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wirsless
Cormrmunications Devices: Measuremeni Techniques”, December 2003

IEC 62209-1, "Prucedure to measure the Specific Absorption Rate (SAR) fur hard-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 20(5

Federal Communications Commission Cffice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Cuidelines for 4uman Exposure to Fadiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Complianze of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) 12 Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremen! Conditions: Further datails are avalable from the Valdation Report at the end
of the cetiticate. All figures staled in the ceriificate are valid at the frequency indicated.
Antenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axie.

Feed Point Impeaance and Reiurn Loss' These parameters are measured with the dioole
positioned urder the liquid filled phentom. The impedance stated is transformed ‘rom the
measuremer at the SMA connecto’ to the feed point. The Return Loss ensures ow
reflected power. No uncertainty required.

Electrica' Delay: One-way delay between the SMA connector and the antenna fead point.
No uncertainyy required.

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

SAF normalized: SAR as measured, normalized to an input power of 1 'W atthe antenna
connecter.

SAR for normnal TSL parameters: The measured TSL paramelers are used to czlculate the
nominal SAR restlt.

The reported uncertainty of measurement is stated as the standard unce-tairty of measuremeni
multiphed by the caverage factar k=2, whirh for a normal distribution cormespnds to a noverage
probability of approximetely 95%.

Cenificate No: DB35Y2-44112_Jul12 Page 2 of 8
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Measurement Conditions
DAEY system configsration, as far as not g

ivan on page 1.

ECIT-2013-0067-FCC-SAR

DASY Versicn CASYE V52.8.1

Extrapoiation Advanced Extrapolaton

Phantom Mnodular Flat Fhantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 3D MHZ + 1 MHZ

Head TSL parameters
The following parameters end celculations were applied.
Temparatum Parmittivity Canductivity

Nominal Head TSL parameters 220°C 415 0.90 mho/m

Mzasured Head TSL parameters (22.0 £0.2) C AC54+6% 089 mho/m 26 %

Head I5L temperature change during tast <U "G e e
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condtion

SAH measured 250 mW Inout pcwer 233mviig

SAR far naminal Head TSI paramatars

narmalized ta 1W

9.35 mW lg + 17.0 % (k=2)

SAH averaged over 10 cm” (10 g} of Head ISL

conaiion

SAR measured

250 mW inaut pcwer

1.52mW /g

SAR for nominal Head T5L paramelors

normalized to 1W

6.1C mW /g & 16,5 % (k=a)

Body TSL parameters
The following parameters end calculajons were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 °C 55.2 0.97 mho/m
M2asured Body TSL parameters (220+02)C 55326 % 099 mho/m + 6 %
Body TSL temperature chanye during test <05°C - -—
SAR result with Body TSL
SAR averaged ovar 1 em® (1 g) of Bady TSL Condition
SAR measured 250 mW inaut power 243mWig

SAR for nomnal Bady TSL parameters

normalized to 1W

9.50mW | g £ 17.0 % (k=2|

SAR averaged ovar 10 cm® (10 g) of Body TSL

condtion

SAR measured

250 mW insut power

1.60mW /g

SAR for nominal Bady TSL parametsrs

nomalized o 1w

6.29 MW [ g £ 16.5 % (K=2)

Cedificate No: DB35Y2-4d112_Jul12

Paje3cf8
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Appendix
Antenna Parameters with Head TSL
Irpedance, iansfermed o leed point 51.90-38jQ
Aeturn Luss -27.54B
Antenna Parameters with Body TSL
Irpadance. tiansfeemed to feed point 480Q-53iQ
Return Loss -24.84dB
General Antenna Farameters and Design
I Elretrical Delay (ore directinn! ‘ 1.397 ns

Aftar long term use with 100W -adiated power, cnly a slight warming of the dipole near the feedpoirt can be measured,

1 e dipelé 13 MAds 3t StaNdard 3amirigid coaxia cable. | he Santer CORIUSTS® &1 tha 18341 lING 15-AITESNY SONPEEIEE 18 S
second arm of the dpole. The antenna is herefore short-cirsuited for DC-sighals. On some of the dpoles, small end caps
are added to the dipole a'ms in order to improve matciing when baded accerding to the poaiion e explained in the
“Measuramen. Conditions” paragraph. The SAR data are not affected by this change. The overall dpole Izngthis still

according to the Standarc.

No excessive force mustbe applied to the dipole arms, because they might bend or the solde'ed cznnecfons rear the

foodpoint may be damagod.

Additional EUT Daia
Manufacturec by SPEAG
Manufasturec on May 26, 201(

Certificate No: DB35Y2-4d112_Ju112
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DASYS5 Validation Report for Head TSL
Date: 25.07.2C12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 44112
Cemmunication Systen: CW; Frequency: 835 MHz )
Medinm pammeters iked: { = 855 MHz: a =039 mho/my; £, =40 5; p = 1000 L‘g/m‘
Phantom section: Flat Section
Measurciient Stmdan . DASY Z (IEEE/IEC/ANSE CO3.19-2007)
DASY32 Cunfliguraticn:

¢  Probz; ES3DV3 - SN3203; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.201 1

* Sensor-Surface: 3mm (Mechenical Surface Detection)

e Elecwronics: DAE4 Sno01; Calibrated: 27.06.2012

e Phantom: Flat Phanlom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8 1{833): SEMUCAD X 14.5.5(64069)

Dipole Calibration for Head Tissu¢/Pin=250 mW, d=15mm 2/Zoom Scam (7x7x7/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Refererce Value = 56910 V/m; Powear Dnft = 0.01 dB

Peak SAR (extrapolatzd) =3.441 mV//g

SAR(1g)=2.33mWig; SAR(10 g) = L.5S2 m\V/g

Maximam vidue of SAR (meustred) = 2,70 mWw/g

<20

‘2.00

0 dB =270 mW/g = 8.63 dB mV//g

Cedificatz No: D835Y2-4d-12_Jul12 Page 5o 8
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Impedance Measurement Plot for Head TSL

25 Jul 2047 1’7 6N
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DASYS5 Validaton Report for Body TSL

Date: 25.07.2012
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipok 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d112

Communicaion System: CW; Frequency: 835 MHz

Medinm parsmeters sed: f= 835 MHz: o= 099 mho/m; r, =53 3, p = 1000 kg/m’
Phantom section: Flat Section

Meceasurzment Standard. DASY S (IEEE/IEC/ANST C63.19-2007)

DASY32 Cunfigurativn.
e Probe: ES3DVY3 - SN3205; ConvF[6.02, 6.02, 6.02); Calibrawed: 30.12.2011;
*  Sensor-Surface: 3mm (Mechanical Surface Detecion)
e Elccmonics: DAE4 Sn601; Celibrated: 27.06.2012
e Phanom: Flat Phancom 4.9L.; Type: QDOOOP49AA; Serial: 1001

e DASYS252.8 1(838); SEMCAD X 14.5.5(6469)

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

Reference Value = 55200 V/m: Power Dnft =0.02 dB

Peak SAR (extrapolated) =3.560 mW/g

SAR(1 2) = 2.43 mWrg; SAR(10 g) = LomW/g

Maxitnn value of SAR (measured) = 2.82 Wiy

i.z0

-12.00

04dB =2.82mWig =9.00 dB mW/g

Cenificatz No: DB35Y2-4d112_Jul12 Page 7 0l 8
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Impedance Measurement Plot for Body TSL

25 Jul 2012 1e:9d:49
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Client

TNMC-SH (Auden)

"
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ECIT-2013-0067-FCC-SAR

= Schwelzerischer Kalitrierdienst
Service saisse £'étalonnage

C Sewvizio svizzer di taatura
Swiss Calibration Service

Accreditation No.: SCS 108

Gertitcate ho: D1900V2-5d134_Jul12

CALIBRATION CERTIFICATE

Object

LErOration procasuress)

Calibention dasto:

D19DOV2 - SN: 5d134

QA CAL-D5.vE

Calibration procedure for dipole validation kits atove 700 MHz

July 20, 2012

Catbrastian Eguipim s uswd METE Gitiud Tor celtnation)

Ttiz callwation certificate documerts the raceabiiity to national standards, atich walize the phsical Lnits of meas uremerts (SI).
Tho mossursmrnate aerd tha nncatsintics aith confidenca pratability are givan on he following pages end are part of the cectificals.

Al colbmtions have beon canducted in tha clooscd laboratory fcllity: onsironmaont lemposiiure (22 & 37C and hum dity « 7%

Farnary Standands 1D # St Dige (Cenincule No.) Sl nduled Calitetion

Power meter EPM-442A GBav480704 35-0¢1-31 (No. 217-21451) O 12

Powear s3nsor HP B4g1A USH2Y2 8 25-0CT11 (N0, 217-21451) Ou-12

Aeference 20 ¢B Atteuator SN: 5068 (20k) 27-Man-12 (No. 21701530 Ap~13

Type-N mismach combinaton NG A2 UGS 20-MEF1Z (ND. 21701533 Ap-id

Refarence Probe ES3IDV3 SN: 3205 30-Dec-11 {No. ES3-3205_Dect1) Dex>12

DAE4 SN 501 20-JUN12 (N2 DAESS01 Juni2 Jum-13

Secondary Stadards e Cneck Lare (n noute) S suied Glwch

Power sansor HP 84614 MY41082317 18-Oct-02 (In housa check Oct-11) In hause check: Oct-13

R= generator RS SMT-06 100005 U4-AUg93 Ir NOUSE CNecK UCt-11} In Muse checs: O+ 13

Natwork Analyrar HP 8753E USA7380585 S42X8  18-0ct01 (inhouse chack Oct-11) In hause check: Oct-12

Nare Function Sipature

Caibrated by: Dimoe ey Laboratary Technician @ %w
e ]

Aoproved by: Katje Pokovic Technical Manager

This calbration cestilizate shal not ba reproduced except in ful witheut writien apgroval of the laboeatcry.

e =

Issmad; July 20, 2012

Certificale No: D1900V2-5d134_Jul12
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Cezlibration Laboratory of WPy,

SN 7 Schwelzerischer Kallbrimdiens:

Schmid & Partner S Sorvime snice d'élannsge

Engineering AG bl Servido svizero d taratura
Zoughaukstrazee 13, $004 2urich, Switzeriand % ,ﬁ\y’ Swiss Calihmtion Servies

) ll‘l 0

Acsredited by the Swiss Accreditation Senice (SAS) Accreditetion Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Ags t for he gnition of calibration cetificatss
Glossary:
TSL tissue simulating liquid
Caonvk sensitivity in TSL " NORM x,y,z
N/& not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Stc 1528-2C03, “IEEE Recommended Practice for Determining the Peak Spatial-
Averayged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Commurications Devices: Measuremen: Techniques", December 2003

b) IEC 62209-1 *Proced.re to measure the Spacific Absorpton Rate (SAR) tor hand-held
devices used in close proxmity to the eer (frequency range of 300 MHz to 3 GHz)",
February 2005

v) Fudeial Conwnunicativne Commiesion Office of Engineering & Technolgy (TCC OLT),
“Eveluating Compliance with FCC Guidelines for Human Exposure to Fadiofrequency
Electromagneatic Fields; Additional Informativn for Evalualing Complian-e of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions',
Supplement = (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DAEY4/5 System Handbook

Methods Applied nd Interpretation of Parameters:

e Measuremenrt Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures staied in the certificate are vald at the freq.ency indicated.

« Antenna Parameters with TSL: The dipcle is mountec with the spacer %o position its feed
point exactly below the center marking cf the flat phantom section, with the arms oriented
pargliel o the bucy axis.

e Feed Point Impedance and Relurn Loss: These parametes ar2 meast red with the dipole
positioned under the liquid filled phantom. The impedance stated is tra~sformed from the
measuremert at the SMA connector to the feed point The Return Loss ensures low
reflected power. Mo uncertainty required.

= Electrical Detay: One-way delay between the SMA connector and the entenna feed point.
No uncertainly required.

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

« SAN for nominal TSL varameters: The measurec TSL parameters are used to caloulate the
nominal SAF: result.

The rzported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverege factor k=2, which for a normal distribution cortccponds to a coverage
probebility of epproximately 95%.

Certificare No: D1900V2-£4134_Jul12 Page 241 8
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Measurement Conditions

ECIT-2013-0067-FCC-SAR

DASY system configeration. as far as net given on page 1.
DASY Versicn DASYS5 V52.8.1
Extrapclation Advancec Extrepolation
Phantom Modular =lat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zcom Scan Resolution dx, dy,dz =5 mm
Fraquency 1900 MHz = 1 MH2
Head TSL parametars
The following parameters and calculatons were appliec,
Temperaturs Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head T5L parameters (¢2.0 £0.2) °C 399 +6% 1.38 mbo/m =6 %
Head TSL temperature change dusing test <05°C - -
SAR resull with Head TSL
SAR averaged over 1 cm’ (1 ¢) of Head TSL Condition
SAR measured 250 mW input power 971mW/g
SAR fornominal Haad TSL parametars normalized to 1W 39.2mW lg + 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 5 2mW/ig
GAN fornominal | Isad TSL parameters normalized to 1W 20.6 mW 'g L 15.6 % (kw2)

Body TSL parameters
The following parameters and czliculations were appliec.
Temperaturz Pe-mittivity Concuctivity
Nominzl Bocy TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters 20+02)T G286 + €% 182 mhal/m + & %
Body TSL temperature change during test <035°C eee e
SAR result with Body TSL
SAR averaged ovar 1 em’ (1 g) of Body TSL Condtion
SAR measured 250 mW input pcwer 121mVilg

SAR for nominal Body TSL parametars

normalized to 1W

40.3mW i g = 17.0 % (k=2)

SAR averaged ovar 10 cm® (10 g) of Body TSL

condiion

SAR measured

250 mW input pcwer

532mVv /g

SAR for nominal Body TSL parametars

normalized to 1W

21.2mW | g + 165 % (k=2

Cenificase No: D1800V2-50134_Jul12
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Appendix

Antenna Parameters with Head TSL

Irpedance, tansformed to feed point

5120 +4.80

Hetum Loss

-26.308

Antenna Parameters with Body TSL

Irpadance. hansfarmad to faed point

4720 +51)0

Retum Loss ) -245dB
General Antenna Parameters and Design
[ Etsctrical Dalay (om0 diraction] | 1.205 ns

Al long tenm use vith 100W adialzd puser, coly @ stight warming of the dpule e tie feedpoi | can be awasued.

The dipele is made of stadard semiigid waxia cable, The cenler curducio of [he leeding live isdivectly connecled to the
second arm of the dpole. The amenna is tierefore short-cirzuited for DC-signals. On some of the dpoles, small end caps
are auded 10 Uie dipule aros inoiden W inrprove sate ing whien Laded aceonding o e posilion e explained o e
"Measuramen. Conditions” paragraph. The SAR data are not affected by this change. The overall dipole lengthis still

aueurding 1o (he Slandaic,

No excessive force must be applied 'o the dipole arms, because they might bend or the soldeed cznnectons rear the

feedpoint may be damaged,

Additional EUT Data

Manufacturec by

Manufacturec on

SPEAG
April 14,2010

Centificate No: D1900V2-5d134_Jul12
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DASYS5 Validation Report for Head TSL
Date: 20.07.2012

Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D19)0VZ - SN: 5d134
Communicarion System: CW; Frequency: 1900 MHz )
Medium parameters used: f= 1600 MHz: 5 = 1.38 mho/m: £, = 30.9; p = 1000 kgm”
Phantom section: Flat Section
Measurcmert Standand: DASY S (IEEEAIEC/ANST C63.19-2007)
DASY 52 Configuratian:

e Probe: ES3DV3 - SN3205; ConvFE5.01, 5.01, 5.01): Calibrated: 30.12.2011;

e Sensor-Surface: 3mm (Mechanical Surface Deteciion)

« Electronics: DAE4 5n601; Celibrated: 27.06.2012

« Phantom: Flat Phanom 3.0 (front), 'ype: QDUUOFOUAA; Senal: 1001

o DADSYDHZOHZE 1(838); SEMCAD X 14.5.5(636Y)

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

Refereree Value = 97 161 V/m; Power Dnft = 2.03 4B

Peak SAR (extrapolated) = 17.321 mWig

SAR{1g)=%71 mWig; SAR(10 g) = 5.1Z mW/g

Maximam value of SAR (measured) = 12.1 mW/ig

1030

1440

-18.80

0dB=12.1 mW/g =21.66 dB mV/g

Certificate No: D1900V2-54134_Jul12 Page 5o 8
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Impedance Measurement Flot for Head TSL

182 Jul M2 1R:73:12
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DASYS5 Validation Repert for Boedy TSL

Date: 20.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D19)0V2 - SN: 5d134

Communication System: CW; Frequency: 1900 MHz

Medium parameters u:ed: f= 1600 MHz; 5 = 1.52 mho/m; g, = 52.5: p = 100) L-glm'*
Phantom section: Flat Section

Measurzmert Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASY 32 Configuratian:
e Probe: ES3DV3 - SN3205; ConvF4.62, 4.62, 4.62); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Deteciion)
e Electromcs: DAES Sno01; Celibrated: 27.06.2012
o Phantom: Flat Phanom 5.0 (kack); 'Typz: QDUOOPSUAA; Serial: 1002

o DASY5252.8 1(838); SEMCAD X 14.5.5(6469)

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

Reference Value =95 473 V/m; Power Drift = .00 4B

Peak SAR (extrapolated) = 17.520 mW/g

SAR(1 g) = 10.1 mWig; SAR(10 g) = 532 m\V/g

Maximam vilue of SAR (méasured) = 12.7 mWig

Al

15.00

OdB =127 mW/g = 2208 dB mV//g

Cetificale No: D1900V2-54134_Jul12 Paje 7 ¢l @
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Impedance Measurement Plot for Body TSL

12 Jul 2012 16:22:39
CHI 544 11U FS 47200 0 511520 428.48pH 1 900.200 248 Mk z

ECIT-2013-0067-FCC-SAR

¥, = >, 4 e ’/

fiva \ \ - P
16 \\ P & i - -/

¢ - Nadadi® 4
Hig \L’/v
CH2 S14  L9B - 24,457 380.900 639 MHz
osl
Cor “"\\ oo &

—
i //'
\\\ 7
o T
Avg —
ik
Hid
START 1 700,000 BO8 MMz S0P 2 188,209 800 Mz
Certificate No: D1900V2-5d134_Jul12 Page 8 of 8

Page 229 of 252



L

East China Institute of Telecommunications

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zotghaussirassa 43, 3004 2arich, Switzerland

Actredited by the Swiss Accmdiation Sendce (SAS)
Tha Swiss Accreditat on Se-vice Is one of the signatories to the EA
Mltilateral Agieement for 19e recognitien of calibration cetificates

Client  TMC-SH (Auden)

ECIT-2013-0067-FCC-SAR

Schwelzerischer Kalitrierdienst
Service muisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificats Ho: D2450V2-858 Jul12

[CALIBRATION CERTIFICATE

Ojact

Caibrattn procedunds s)

Caliheation dabs

D2450Ve - SN: B58

QA CAL-0G.vE

Calibration procedure fer dipole validation kits above 700 MHz

July 24, 2012

Calilwaton Equipmect usec (MATE critical for calibratien)

T+is cal bration certifizate dacuments the traceaniity ke national standards, which realize the physical units o’ meazurements (SI)
Tn mAssiramants and the uncertainties with cenfidence probability are givan on tha following sages and ar part of the oetificae.

Al calitvations have soon eaducted in the closed laberatory facility: améeenmant tampeeatirs 22 = 3°C and hum ity < 70%.

This caibration certifcate shall not be resreducad excapt in fall witheut weiten acproval of the aboraticy.

Frimary Standands 10 # Cal Date (Catdicate No.} Edroduloc Calibestion
Fower metar EPM-442A GBITABUS 05-Oc-11 (No. 21701451) Oce12
HOwar s@nsor i Bas1 A USi7T29272 09-Ou11 (e 217014519} Oct12
Fetererce 20 48 Attenuator SN: 5058 20k) 27-Max-12 (No. 217-01530) Agr13
Iype-N MISMECH CONDINE 0N SN: 5047.2 ( 06327 27-Mas-12 (Nu, 217-01535) Agr13
Fetarerca Probe ESIDVI SN: 3205 30-Dec-11 (Ho. ES3-3205_Dec1l) Des-12
LAL4 SN: 601 27-Jus-12 {hy, DAE4-001_Jun1Z) Jur 13
Lecondary Slandands (=X} Gl Duiles lins lswens) 5S¢ hoduled Choot
Fower sonsor HP B431A MY$1092317 1E-Oa-02 {in house check Oct-11) In'house ¢heck: Oct-13
RF genarator 445 SW1-06 TUUS 04-A1g-89 (11 huuss chies, Oul-17) In house check: Ot 13
Network Analyzer HP 87532 US37290585 84206  168-Od-01 (in houss check Oct-11) In house check: 0ct-12
Nanme “unctkn Sgnuture

Calibrved by: Israa El-Naoug .aboralory Technician

AL ecer ECn
Appravad by: Kati Pokevic Tachnizal Maager

=

issued: July 24, 2012

Cartificate Nc: D2450V2858_Jal12
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Czlibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrageo 43, 3004 2urich, Switzerland

Schweizeris:her Kallbrierdienst
Service suisse d'éalonnage
Servizio svizzero dl taratura
Swiss Calibwtion Service

Accredited by the Swiss Accmditation Sendice (SAS) Accreditafion No.: SCS 108
The Swiss Accreditation Se-vice is one of the signatories to the EA
Multilate-al Agseement for e recognition of calibraiion cetificates

Glossary:

TSL tissue simulating liquid

Convk sensitivity In TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, “IEEZ Recommended Practice for Determining the Peak Spatizl-

Avelaged Specific Absorplion Rate (SAR) in the Human Head from Wirclese
Communicatons Devices: Measurement Techniques', December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

v)

devices used in close proximity to the ear (fraquency range of 300 MHz to 3 GHz)",
Feb-uary 2005

Fudasral Conmunications Commisson Office of Engineering & Teahnaingy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radio‘requency
Electromragnetic Fields, Addilional Information for Evaluating Compliance of Mokile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) fo Bulletin 65

Additional Documzntation:
d) DASY4/6 Syztem Handbook

Methods Applled and Interpretation of Paramelers:

Measurement Conditions: Further cetails are aveilable from thz Validaion Repo+t at the end
of the certificate. All figures stated in the certificate are vaid at the frecuency indicated.
Antenna Parame'ers with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantorr section, with the arms oriented
parallel lo th2 budy axis.

Feed Peint Impedance and Return Loss: These parameters ale measured with the dipole
postioned under the lquic filled phantom. The impedance stated is transtormed from the
measurement at ‘he SMA connector to the feed 2oint. The Return Loss ensures low
reflected power. No unceriainty required.

Electrical Delay: One-way delay between the SMA ccnncotor and the antenna feed point
No Jncertainty required.

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

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

SAR for nominal TSL parametzrs: The meacured TSL parameters are usec to caleulate the
nominal SAR result.

“he reported uncertainty of measuremert is stated as the standard uncenaiity of measurement
multiplied by the coverage factor k=2, wtich for a normal distritution coresponds to a covarage
probability of approximately 95%.

Centificate No: D2450V2-358_Jul12 Page 2ol 8
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Measurement Conditions

DASY sysiem configuration, as far as not given or page 1.
DASY Version DASYS V528.1
Extrapclation Advanced Extrapolation
Phantom Maodular =lat Pranton
Distance Dipole Center- TSL 12 mm with Spacer
Zcom Scan Resolution dx, dy.dz =5 mm
Frequency 2450 NHzZ = 1 MH2

Head TSL parameters
The following parameters and calculatons were appliec.
Tamperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Mzasured Head TSL parameters (£2.0+0.2)C 389 +€% 1.85 mro/m =6 %
Head T5L temperature change during tast <05 °C e e
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Fead TSL Condtion
SAR measured 250 mW maut pewer 126mW /y
SAR for nominal Baad TSL paramears nomalized to W 53.6 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (1D g) of Head T5L condtion
SAR measured 250 mW input power 629mW /g

| 5&M fo nomnal | sad TEL parameicro normalized to 1W 25 0 mW /g + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittvity Conductivity
Nominal Body TSL parameters 220°C s2.7 1,92 mhowm
Meoasured Body TSI paramatars {220202)°C 514 6% 2.01 mho/m =86 %
Body TSL temperature change during ‘est <05°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Rady TSL Candition
SAHA measured 250 mW input pawer 131 mW/g

SAR fcr nomrinal Body TSL parameters

nomalized to 1W

51.4 mW/ g =17.0 % (k=2)

SAR mreaswed

SAR averagad over 10cm’ (10 g} of Body T5L

condition

250 W input power

B10mMN /g

SAR fcr nominal Eody TSL parameters

nomakizad 1o IW

24.1 mW/ g x16.5 % (k=2)

Certificate Not D2450V2-358_Jul12
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Appendix

Antenna Parameters with Head TSL

Impedance, transfcrmed to feed point 54.T0Q +46

Retum .0ss +24.0dD
Antenna Parameters with Body TSL

Impadance. transfcrmed to feed point 511 Q459511

Return _oss -24514B

General Antenna Parameters and Design

I Flactrical Dely (o1& diractinn)

[ 1.160ns -

Alter forg ten use with 100W radialed power, only a slight warming o the cipole near the fecdpo nt can be measured,

Thz dipule ks made of standard semngid coaxial cabla. 1he céntar SOPEUSIET F N3 faoading Ine 1o Jiroutly connoutud (v i
second arm of the dipole. The antenia is therelore short-ciicuited for DC-signals. On scme o the zipoles, smal end caps
are added 10 he dipole 2 s ir order to improve matching when loaded according to the pogition as cxplainedin the
“Measurement Conditions” paragraph. The SAF data are not affected by this charge. The ovarall Zipole ength is stil

avwurding to tee Standard.

Nc excessive force must be applied to the dipols arms, because they might bend or the soldered connedtions near the

feedpoint may be damagad.

Additional EUT Data
Manufectured by SPEAG
Manufsctured on April 23 201C

Certificate No D24E0V2-658_Jul12
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DASYS5 Validation Report for Head TSL
Date: 24.07.2012
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Cemmunicalion System: CW; Frequency: 2450 MHz '
Medium parameters vsed: | = 2450 MH7; o = | 8S mhao/m; £, = 3R 3 p = 1000 kam’

Phantom section: Flat Section
Measurcment Sumdard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASY 32 Conliguration:
« Probz: ES3DV3 - SN3203; ConvFi4.45, 4,45, 4.45); Calibnued: 30.12,2011;
e Sensyr-Surface: 3mm (Mechenical Surface Detection)
e Elecironics: DAE4 Sno01; Calibraged: 27.060.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDOOUPSOAA; Serial 1001

o DASYDZHZB.1(833); SEMUAD X 14.D.5(04069)

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

Reference Value = 100.6 V/m; Power Drift = 0.04 JdB

Peak SAR (extrapolatzd) = 28.069 mW/g

SAR(1g) =13.6 mW/g; SAR(10 2)=6.29 mW/g

Miximum value of SAR (measured) = 17.5 m\V/g

-13.20

24

(0dB = 17.5 mW/g =24.86 dB mW'g

Cerificale No: D245)V2-£58_Ju12 Paje5cf8
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Impedance Measurement Flot for Head TSL

20 Jul 2812 15:33:58
CHD s44 1U FS 3 54,6540 464450 3IBLT71pH 2 450,000 990 MH:
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DASYS5 Validation Report for Body TSL

Date: 23.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 858

Communication System: CW; Frequency: 2450 MHz

Medium pamametars imed: f= 2250 MHz: 0 = 7 01 mho/m: g, = 51.4; p= 1000 kg.’m'1
Plantom section: Flat Section

Measueinent Standal. DASYZ (IEEE/IEC/ANSI C63.19-2007)

DASY32Z Configuration:
« Probe: ES3DV3 - SN3205; Conv(4.26, 4.26, 4.26); Calibnued: 30.12.201 1,
¢ Sensor-Surfacz: 3mm (Mechanical Surface Deteaion)
e Elecronics: DAE4 Snot]1; Calibraed: 27.00.2012
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial 1002

e DASYSZ52.K1(83%). SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissu¢/Pin=25) mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, di=5mm

Reference Value = 96259 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.034 mW/g

SAR(Ig) =131 mW/Sg: SAR(10 g)= 6.1 mW/g

Maximum value bl SAR (measoredy= 174 mWw/ig

-4.80
-3.60
44.40

-19.20

<400

0dB =17.4mWg =24.81 dB mW/g

Certificate No: D2450V2-658_Jul12 Page 701 8
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Impedance Measurement Plot for Body TSL

20 Jul 2012 15:33:18
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Calibration Laboratory of
Schmid & Partrer

Engineenng AG
Zeughausstrasse 43, 3004 Zurich, Switzerland

Acsredited by the Swiss Accraditaticn Senice (GAG)
The Swiss Accreditation Service iz one of the signataries (o the EA
Muitilateral Ag forthe gnition of calibration certificates

This calioration certificate cacumerts the traceatility to national stantards, which reakze the physical units of measuremerts {SI).
The measurements and the mnoertaingies with confidense protablity are given cn he follyaing pages and are part of the cartificat.

Al calibmtions have been cenducted in the closed labo-atory faciity: environment temperture (22 £ 3.°C and humidity < 0%,

Calibrabon Equipmen: used 'ME | E cnlicel for celibration)

Pimary Standerds D Cal Date (Cestificate No.) Schaduled Calibration
Keithiay Multimeter Type 2001 SN: JB10278 28-Seg-11 (Mo:11450) Sex12

Secondiry Standards D # Check Date (n hause) Sechaduled Chack
Calibeator Box V2.1 SE UWS 053 AA 1001 05-Jan12 (inhatse check) in hruse check: Jan-13

Callbrated by:

Approved by:

Issued. Juy 20, 2012

This caliaration certifizate shall not be reproduced exceot in full withaut writen apgroval ¢f the lkboratery.
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Calibration Laboratory of S,
Schmid & Partner S
Engineering AG m .
Zuuyhiawatiasew 43, 8004 Juricly, Switzsrland ":/,":",«?\\w\\"
T M

Accredited by the Swiss Acceditation Semvica (SAS)
The Swiss Acareditafon Service s one of the signatories %o the EA
Multilateral Agreement for the recognitian of calibraion certificates

Glossary

ECIT-2013-0067-FCC-SAR

Schwelzerischer Kalibrierdienst
Service sulsse d‘ﬂlloﬂl‘llg&
Servizio svizzero & taratlura
Swis s Callbration Servica

S
Cc
s

Accreditation No.: SCS 108

DAE

data acquisition electronics

Connectorangle  information Lsed in DASY systam to align probe sensor XX to the robot

coordinete syster.

Meatheds Applied and Interpretation of Parameters
e DC Voltage Measuremeni: Callbration Factor assessed for use In DASY system by
comparison with a calibratzd instrument traceablz to national standards. The figure given
corrzspands to the full scale range of the voltmeter in the respactive range.

e Connector angfe: The ange of the connactor is assessed measuring th2 angle
mechanically by a tool inserted. Uncertainty is nat required.

* Thefollowing parameers as documented in the Appendix contain technical information as a
restit frem the performance test and require no uncertainty.

DC Yoltage Measurement Linearity: Verffication of the Linearity at #10% and -10% of
the nominal calibration voltage. Influence of offse: voltage is includzd in this
measurement.

Comvnor. mode senaitivity: Influsnce of & positive or negative comron mode voltage on
the cifferential measurement.

Channel seperation: Irfluence of a voltage on the neighbor chznnels not subject to an
npul voliage.

AD Convarter Values with mputs shorted: Values on the internal AD converter
corresponding to zero inpu: voltage

Input Offset Measurement: Output voltage ard statistical results over a large nurrber of
zero voltage measurements.

Inpui Offset Current: Typical value for information; Maximum channel input offset
current, rot considering the input resistance.

Input ressstance: Typical velue for information: DAE input resislance at the connector,
durira inzernal auto-zeroing anc during measurement.

Low Battery Alarm Voltage' Tygical value for information. Below this vollage, a battery
alarm sicnal is generated.

Power censumption. Typical value for information. Supply currents in various vpaaling

modes.

Cerlificale No: DAE4-124«_Jul12 Page 2 of 5
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DC Vcltage Mcasurement
A/D - Converter Resalutior nominal

High Rangs:
Low Range:

1LeB =
1LSB =

G.1uVv,
6inV,

full range =
fullange= -1......

ECIT-2013-0067-FCC-SAR

-100...+300 mV

DASY measurement parameters: Aute Zere Time: 3 sec; Meaauring time: 3 aec

Calibration Factors

X

} 2

Z

High Range 403 £41 + N 1% (k=2) | 4DAB03 +01% (k=2) | 404.505 + D 1% (k=2)
Low Range 3.95692 + 0.7% (k=2) | 397050 + 0.7% (x=2) | 4.01239 + 0 "% (k=2)
Connector Angle

l Connector Angle lo be used in DASY system

|  4s50-10

Certificale No: DAE<-1242_Jul12
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Appenrdix
1. DC Voltage Linearity

High Range Reading (uv) Difference (uV) Error (%)
Channel X +Input 199997.08 0.00 0.00
Channel X +Input 2000235 259 0.01
Channel X - Input -19997 06 4.35 -0.02
Channel Y +Input 160006.68 0.29 -0.00
Channel Y +Input 19999.86 0.07 0.00
Channel Y - Input -19998 39 3.03 -0.02
Channel £ +Input 199996.58 -0.35 -0.00
Channel Z +Input 19998.20 -1.56 -0.0°
Channel Z - Input -2000203 -0.50 0.0C
Low Range Reading (nV) Difference (uV) Erro~ (%)
Channel X +Input 2000.29 0.25 0.01
Channel X +Input 2011 0.46 0.22
Channsl X = lput 199.00 «0 47 n s
Channel Y +Input 2000.M 0.66 0.0¢
Channel Y +Input 198.89 -1.70 £.85
Channel Y = Input -200.00 <1.06 0.6C
Channel Z +Input 2000.11 0.07 0.0C
Channel Z +input 199.67 -0.86 -0.43
Channel Z - Input -199.89 .57 0.2¢

2. Common mode sensitivity
DASY measurement paraneters: Auto Zerc Time: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (1LV)
Channe! X 200 441 -540
- 200 755 587
Channe' Y 200 478 608
- 200 280 266
Channe Z 200 -832 -7.96
- 200 693 670

3. Channel separation
DASY measuremen! parameters: Auto Zerc Time: 3 sec: Measuring tim2: 3 sec

Input Voltage (V) | C 1%(uv)| Ch 1Y (W) | Channel Z (uV)
Channe' X 20C - 0.17 -3.05
Channe' Y 200 6.29 - 2L0
Channel Z 20C 9.82 354 -
Certificale No: DAE4-1244_Jul12 Pege 4 of 5
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