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EX3DV4 SM:36TT Movember 24, 2010
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4 SN:367T Movember 24, 2010

Conversion Factor Assessment

=835 MHz, WGLS RS (head) = 1750 MHz, WGLS R22 (head)
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Deviation from Isotropy in HSL
Error (4, 3), f = 900 MHz

Error [dB]

W1 00-050 W0 B0-0ET W-060-0 60 -5 &0 20 0 20-0 00
Be0-020 WOZD040 ETL250 EOAMOAY NREC-1O0

Uncertainty of Spherical lsotropy Assessmend: £ 2 8% [k=2]
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EX3DV4 SN:36TT November 24, 2010
Other Probe Parameters

Sansar Arrangement Triangular
Connector Angle {*) Mol applicabla
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disabled
Probe Cverall Length 237 mm
Prabe Body Diameter A0 mm
Tip Length 9 mm
Tip Digmeder 2.5 mm
|Probe Tip ta Sensor X Calibration Pont 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibratson Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate Mo: EX3-3677_MNowll Fage 110017
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Enginesring AG
Irimghauestrasss 43, 8004 Zurich, Swizerand

Schwsizarischer Malibrierdiensi
Sarvice suisse ditalornage
Servizic svizzero di laratura
Fwiss Calibration Service

Arcrorited by BB Swess Accredtaton Sondcs (SAS) Accreditation Na.: SCS 108
The Swiss Acoreditation Service ie one of the signatories Lo the EA

Munilsteral Agreement far the recognition of calibration certfhcates

Client Auden Certificate No: DE3SV2Z-4d092_Janid

ICALIBRATION CERTIFICATE |

Cject DE3ISVZ - SN: 40002

Calilwadion pracedurss) QA CAL-05.wT

Calibration procedure for dipole validation kils

| Calibrasion cata: January 14, 2010

Thi=s calibraiion carificaln dosumenss the irceabity to ratonal standands. which reslize Fe physical unils of meaduremants [S1].
The measurements and the uncenzmies with confidencs prohabfity ang g on ihe followng pages and are par of the carlilicaie.

Al ctbraBons lave been condicied in ihe dosed sbaratory lacilly. anvionmant eeperatiurs (12 £ 310 and humidily < 708,

Calibratign Equpmenl used {MATE oilics! for kb atios]

_Primary Siendarts 1 rl L3l Datg (Genificale Mo | Scheduled Calibralian
| Prvsaar mpier EPRA.4424, GBITAEITOL O5-Dezd-D5 (M. ZHT-01085] D19
| Poresar sensar HP 44814 USIT202TAY CG-Oact- 09 (Mo 21 7-0 108G fale 5 ]
| Rafarance 20 d8 Atleragior i S 50088 (M) 31 Akac DO (e 21 T-0H)25) Bdar-10
| Fype- mésmatch combinstin | b soa7 2 (02T A-Mar 0l (Mo 2170125 a0
Falererce Probe ES30W3 f SN 3205 26-2ung (o, ESL-I205_JundS) JurriD
| DAE4 L ENCETY OF-Adar-08 {0, DAS4-501_Nas) Mar10
Secondary Standards iR Chwack Dsbe fn housad 5?}59?':‘,9,@..*.&55‘,__ i
! Pressar aensor HF 84814 MYSE2FT FE-0k-22 i hoisss checic Q-9 i house check: 0d-11
| RF generatdr RAS SMT-0B | 100205 4-Fog-108 (0 Bowss chack Oct-09) im o check: Oct=11

i Watwork Analymer HP 8753E
|
|

| US3TIB0565 54206

1E-Cect-0 £ hecaisie cheecis Chot -0

Iri bowsa chick: Od- 10

Neme Funchon Signature
Cattrrated by: Jeton Kasirat Latorsigry Technician e ,‘.-'_1
= = e
Approvan by Kaljz Posovic Tectmical banages s "'_: = __.-_3,-".--;_.-"
O 51_
Isems. Jarmsny 18, 2010
| This calfsration cetificete shall nol 56 raprocdicas axtep il viihogd witien approvel of the labomabony

= T —

Cerificate No: DEISW2-40002_Janih
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Calibration Laboratory of gt,; § Schwsizerischer Kalibrierdienst
Schmid & Pariner e o Series susse ditaivanage
Engineesring AG 1 X Sarvizia syizeara di taratora
Eaughﬂlﬁirm ?3\ 8004 Zurich, Switreriand ’f’;-‘:ii F S swiss Calibration Servce
Bocratited by the Swiss Accredialion Senice (SA%] accraditation et SCS 108

The Swiss Accreditstion Servics i one of (he signsiories 1o the EA
Multilatersl Agreement for the recegnition of calieation cerificales

Glossary:

TSL tissua simulating liguid

ComnvF sensitivity in TSL / NORM x.v.z
A, rot applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR} in the Human Head from Wireless
Communications Davices: Measurement Technigues®, December 2003

by IEC 62208-1, "Procadure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology {FOC QET),
*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emisslons”,
Supplemeant C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measureman! Conditions: Further details are available from the Validation Report at the end
of tha certificate. All figures stated in the cedificate are valid at the fraquency indicated.

s Antanna Parsmeters 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 amms oriented
parailel 1o the body axis.

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

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

+ SAR measured: SAR measured at the slated anlenna input power.

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

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

Cerlificate No: DEISVZ-40092 lan1l Pane 2 o9
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Measurement Conditions

DASY system configuration, a3 far as not given on page 1

DASY Version DASYS i V5.2
| Extrapolation Advancad Exlmgalatéo}ﬂ.
| Phantom Madular Flat Phantom V4.9 |
j.-“l:l-lI;stslm::.iau Dipole Center - TSL 15 mm 1 with Spacar I
Zoom Scan Resolution - dx, dy, dz = é- mm | ) |
Freguency = o 835 hHz + 1 MRz | _
Head TSL parameters
The following parameters and calculations were applied. y "
Temperature Permittivity Condustivity
Nominal Head TSL parameters 222°C 415 D‘.QU mhafm
?aasure-d Head TSL parameters { (22.0£02)°C 414 £ 6 % (.88 mhoim £ & %
Head TSL temperature during test (21.6+0.2)°C — -
SAR result with Head TSL
| SAR averaged over 1 cm” (1 g} of Head TSL Candition
SAR measurad 250 m\W input pawer 23%mW /g _
'-SAF! narmalized narmalized o 1W 856 m¥W /g )

E.H for nominal Head TSL parameters

narmalized 1o 1W

.62 mW /g 17.0 % (ke2)

SAR normalizad

SAR averaged aver 10 cm® {10 g} of Head TSL condition
SAR measured 250 mW Input power : 1.98 mW /g
neemalized to 1W 24 mWig

SAR for nomingl Head TSL paramelers

nomralized o 19

.27 mW /g £ 16.5 % (k=2)

Certificate No; DE3SV2-4d002_Jan1d

Page 3 of 9
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Body TSL parameters

Tha following parameters and calculations wera appiiad.

Temperatura Parmiltivity Canductivity
Nominal Body TSL parameters 220°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0202}1°C G466 % 0,95 mho'm £ 6 %
Body TSL temperature during test (22.0202)°C e —
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condilion
SAR measurad 250 mW inpul power 249 mW i g
SAR normalized normalized o 1W 1W0omWig
SAR for nominal Body TSL paramelars nemalized to _11-"-' 986 mW /g £17.0 % (k=2)

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

condition

SAR measured

280 mW input power

SAR normalized

normalized to TW

163 mW fg
6.52mWig

SAR for nominal Body TSL parameaters

normalized o 1W

B.4T mW [ g £ 16.5 % (k=2) |

Certficata Mo DE38V2-44092_JaniD
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Appendix
Antenna Parameters with Head TSL

Impedarce, transformed to feed point Stz2a-280
Retun Loss - 303 dE

Antenna Parameters with Body TSL

Impedance, transformead Lo lead point AT 6L -4.5)02
Retun Loss -256dB

General Antenna Parameters and Design

———

Electricat Delay {one diraction) ] 1.392 ns |

After long term use with 100W radiated power, anly a slight warming of the dipale near tha feedpeint can be measured.
The dipole is made of standard semirgid coaxial cable, The center canductar of the feeding lina is directly connected to the
sacond am of the dipale. The anienna is therefore short-circulted for DC-signals.

Mo excessive forca must be applied 1o the dipale arme, because they might bend ar the seidered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufa-::h,ure-:i by SPEAG .
Panufaciured on September 15, 2009

Cartificate No: DE3SYV2Z-4d082_Jan1l Page 5 of 8
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DASYS Validation Report for Head TSL

Diate Time: 1LOTZ000 12:00:00
Test Laboratory: SPEAG. Zunich. Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DS3SVI - SN:4d092

Communication System: CW: Frequency: 835 MHz: Duty Cyele: 111

Medium: HSLOOD :
Medium parameters used: = 835 MHz: o = 0,89 mho/m: & = 41.2; p= 1000 kg/m™
Phamom section: Flat Section

Measurement Standard: DASY 5 (IEEEIEC ANS] C63.19-2007)

DASYS Configuration:
*  Probe ESIONVD - SWANS: ConvFi604. 604, 604 Calibraed: 26,06 2009
o Sensor-Sorface: 3mm i Mechanical Surface Detection)
e FElectronics; DAES Sw601: Calibrated: 0703 2009
* Phantem: Flat Phantom $.90; Type: QDOOOPI9A A Serial: 1001

®  Nleasurermend SWe DASYS VA2 Build 137 SEAMCAD X Yerson 14.0 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
arid: dx=3mm. dy=5mm. dz=5mm

Reference Value = 57.5 Vim: Power Drifi = -(L00176 dB

Peak SAR (extrapolated) = 3.58 Wka

SAR(1 g) = 2.39 mW/g: SAR{10 g) = 1.56 m¥W/g

Maximum vatue of SAR {imeasuned) = 277 mWig

(dB = 2.7TmW.e

Cartificate Mo: DE35V2-4d082_Jan10 Page Gol 3
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body
Mrake Tame: 14012010 15440617

Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D833V - SN:4d092

Communication System: CW: Frequeney: 833 MHz Duty Cyvele: 121

Medinm: MSLO0D _
Medium parameters used: = 835 MHz; 6 =0.98 mho/m: 5, =54.6: p = 1000 kg/m’
Phantom section: Flar Section

Wieasurement Standard: DASY S (IEEEAEC/ANS] Co3.19-2007)

DASYS Configuration:
& Probe: ESIDVS - SNI205: Convl15.97, .97, 397k Calitrated: 26,06 2009
s Senzor-Sucface; Smm {Mechanical Surface Detection)
s Electronics: DAES Sn601; Calibested: 07052009
& Phantom: Flat Phantom 4.90; Type: QDOOOPI9AA: Serial: 1001

& dleasurcment SW: DASYS VA Build 157 SEMCAD X Versien 14.0 Build 57

Pin250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
prid: dx=Smm, dy=3mm. dz=5mm

Reference Value = 53.9 Vim; Power Drift = 0.013 dB

Peak SAR {exirapolated) = 3.67 Wikg

SAR(I g) = 2.49 mW/g; SAR(10 g) = 1.63 mWig

Maximum value of SAR (measured) =2.89 mWig

4.7

6.3

B4

-10.5

4B = 2. 59m Wiy

Cerificate No: DE35V2-44002_Janid Pegedol 3
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1750V2 Dipole Calibration Certificate

Calibration Laboratory of
Schrid & Partner

Engineering AG
Zeughaussiragsa 43, 8004 Zurich, Switzerland

Accradied by the Swiss Accreditation Service (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration ceriificates

,\'\""" I"'-"';r_-_,

i Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servirio svizzero di taratura

T Swiss Calibration Service
ol o

Accreditation Me.: SCS 108

cient  TA Shanghai (Auden) Certificate No: D1750W2-1033_May10
|CALIBRATION CERTIFICATE e
ot D1750V2 - SN: 1033
Calbration procedure(s) m Mﬂﬁ
Calibration procedure for dipale validation kits 5
Calibration data: HE}" 17, 2010

| Primasy Stnndands

DAE4

Saecondary Standards

Calibrated by

Approved by

Powar matar EPM-4424
Powar ganaar HP 8481 4
Aalarenca 20 dB Attanuator
Typa-MN mismat:h combiration
Awnlorenca Prote ES30VI

Pt gansor HP B4A1A
AF ganaraior A&S SMT-06
Network dnalyzar HP 8753E

Calibration Equipment used (MATE amical far callbration)

0w

GEATABOT04
USaT2eeTas

SN B0A6 (20g)
SM: 5047 2/ DBAZT
SN: 3205

| &h: 801

DN
MY41082317
100005

USATE505085 S4006

Nama

Dimce ey

Fats Pokovis

This calitention conlificats gocumants this inscaabllity 1o national standards, which raskee thie physsenl unile of maasuremants =11
Tha maasurermants and the uncarainies with sonfidenos probability are gwan on the fellowng pages and ooe pan al thi cenilicala,

All calibrabions have bean conductod in the closed labontary ineilty: savircaman iomparsiun (22 & 31°C and humidiy = 7%,

Carl Dates (Cenificala Mo, ) Schisduled Calibation

DB-Cal-0F (Ma. 217-01086) Qial-10
Di=-Cozt-0f (Mo, 217-01088) Cazb 1
S0-Mar-10 (M 217-01158) Mar-11
H-Mpr-10 (Mo, 217-01162) Mar-11
30-Age-10 {No, ES3-3205 Aprid) Agre11
O@-Mar-10 (Mo, DAE4-B01_Marid) Mar-11
Chack Date (in hause) Schadulad Gheck

In houss chack; Oet-11
In house chack: Oct-11
In houga chack: Oct-10

18-0c1-02 {in housa chack Oal-0F)
4-Aug-89 {in housa chack Oot-08)
18-0c1-01 {in hoausa check Cot-0d)

Function

Laboratory Tachmician

Signaturiy

0 Rowwr
Technical Manager f’f&

laswed: May 19, 2010

This cabbration cenilicate shall not be reproduced except in full withaut written approvel of the labosatary,

Cedificate Moz D1750V2-1033_May10
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Calibration Laboratory of AN eh i
Schmid & Partner fk%’ﬁk = :er::: :&”J-fﬂ'::f.’gf"t
Engineering AG T ¢ Servizio swizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland {v,, ;""-.‘H—\:\\:\__:-} 5  swiss Calibration Service

Accrediled by the Swiss Acoraditation Sarvice (SAS)

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL

ConvF

MIA

tissue simulating liquid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Accreditation No.: SCS 108

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, Decembear 2003

b) IEC 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 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,

Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms griented

parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo uncerainty required,

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

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

connector.

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

nominal SAR result.

Certificate Mo: D1750V2-1023_May10 Page 2 of 9
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Measurement Conditions
DASY systam configuration, as far as nol given on paga 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phanfom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Sean Resolution dx, dy, dz =5 mm

Frequency 1750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.37 mhav'm

Measured Head TSL parameters (22.0 £ 0.2) *C B +E % 1.33 mhovm £ 6 %

Head TSL temperature during test [B1.7 £ 02)°C == wean
SAR result with Head TSL

SAR averaged over 1cm” {1 g) of Head TSL Condition

S5AR measured 250 mW input power BBEmMW /g

SAR normalized narmalized fo 1W B4 mWig

SAR for nominal Head TSL parameters

normalized 1o 1W

6.1 mW g £17.0 %o (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power AT4mW g
SAR nomalized normalized o 1W 19.0 MW/ g

SAR for nominal Head TSL paramaters

normalized o 16

19.1 mW / g + 16.5 % (k=2)

Certificate No: D1750V2-1033_May10

Page 3ofd
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Body TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 53.4 1.49 mhodm
Measured Body TSL parameters (220£0.2)%C 54.1 + 6 % 1.43 mhofm + 6 %
Body TSL temperature during test (22020.2)C e e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 250 mW input power 937 mW g
SAR normalized normalized o 1W ars5mw g

SAR for nominal Body TSL paramelers

normalized to 1W

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

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

SAR measured

SAR nommalized

condition
250 mW input power 511 mW/g
nomalized to 1W 204 mW /g

SAR for nominal Body TSL paramaters

nomalized to 1W

20.7 mW [ g £ 16.5 % (k=2)

Cenificate No: D175002-1033_May10

Paged ol 9
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 40443 + 1.1 {2

Return Loss -38.1 dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 45,18 + 0.7 Ji

Return Loss - 28.7 dB

General Antenna Parameters and Design

| Electrical Delay (one direction} | 1.220 ns

After long ferm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured,

The dipole Is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected 1o the
gacond arm of the dipole. The antenna is theralore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might berd o the soldered connections near the
fesdpoint may ba damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on December 02, 2009
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DASY5 Validation Report for Head TSL

DateTime: 17.05.2010 12:37:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: DI750V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:]
Medium: HSL U11 BB

Medium parameters used: f = 1750 MHz; o = 1.33 mho/m; £ = 39.8; p = 1000 kg/m®
Phantom section: Flat Section ;
Measurement Standard: DASY S (IEEEAEC/ANST CA3.15-2007)

DASY S Configuration;
+  Probe: ES3DV3I - SN3203; ConvF(5.25, 5.25, 5,25); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surlface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.03.2010
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

»  Measurement 5W: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement

grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 94.6 Vim: Power Drift = 0.018 dB
Peak SAR (extrapolated) = 15.8 Wikg

SAR(L g) = 8.86 mW/g; SAR(10 g) = 4.74 mW/g

Maximum value of SAR (measured) = 11.1 mWig
WE: o
] |
i
4

20

0dB = 1. 1mW/g

Cerificate No: 01750V2-1033_May10 Page 6of 9
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

DaateTime: 14052010 12:15:54
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1

Medium: MSL U1 BB

Medium parameters used: = 1750 MHz; o = 1,43 mho/m; & = 54.1; p = 1000 kg}'ml
Phantom section: Flal Section

Measurcment Standard: DASY 3 (IEEE/EC/ANST C/3.19-2007)

DASYS Configuration:
«  Probe: ES3IDV3 - SN3205; ConvF(4.8, 4.8, 4.8); Calibrated: 30.04.2010
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.03,2010
* Phantom: Flal Phantom 5.0 (back);, Type: QDOOOPSOAA; Serial: 1002

= Measurement SW; DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm. dy=3mm, dz=5mm

Reference Value = 94.4 Vim: Power Drift = 0,012 dB

Peak SAR (exirapolated) = 15.8 W/ikg

SAR(L g) =937 mW/ig; SAR(LD g} = 5.11 mW/g

Maximum value of SAR (measured) = 11.7 mW/g

=3

155

B = [ 1.7TmW/g

Certiicate Mo: D1750V2-1033_May10 Page 8ol 9
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Impedance Measurement Plot for Body TSL

14 Hae 2018 11:26:82
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%
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ANNEX G: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of "-'.fl‘_'.-';’;""fﬁ Sehweizerischer Kalibrisrdlena:
Schmid & Parner el Service sulsse d'énlannags

Engineering AG 3 Servizio svizzero di teratura
Zeughausstrasse 43, BO0 Zurich, Switcerdand ?’@; Swiles Calibeation Service
Accredilad by the Swiss Accretitaton Sendce (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Servioe is one of the signatores to the EA
Multilateral Agreement for the recognition of ealibraticn

ol WG

T

Calibration procedireis)

Calibeation date;

This calibration cenflizate documents the iraceshiity 10 nalicnal slanderds, which realize the physical units of maasurernanss (S5
Tha measuements and s uncenanties wih confidencs probabdity ane ghen on the icliowing pages and are part of the cartificate,

All calibrataars hawe baon conductad in the dosed laboratory faciity: emdonment lemparaiure [22 & 37°C 2nd humidity < 70%.

Galibration Equipment used {MATE critical o cafibration)

Frimary Slandands ¢ Cal Date [Carticate Mo} Seheculed Galibration
Powar meter EFM-8424, GEIT4E07IE O6-Oct-00 Mo, 21701 00) Q-1

Fowar aensor R 848714 USIT2092TES GG-OCCE g, F17-01006) Qct-10

Raference 20 o8 Attanuator Sh- 5085 (20g) 30-Ma-10 (Mo Z17-01158) MiEr-51

Type-H mismatch combinakon 5N 50472/ DEZIT I0-Mar-10 (o 277-01 162) Mar11

Relarence Probe ES30W3 SN F205 A0-Apr- 10 (Mo, E53-3205_Apr10} Apr-11

DAE4 SN: BT 10 Jun- 10 (Mo, DAES-601_Jun 1) K11

Sacondary Standards 1o e Check Date [0 Poisal Schaculed Chack
Povar Sensor HP 84814 41027 18052 i housa check Dot-09) I nowga check: Oel-11
RF gorarator RAS SMT-08 OO0 Ay (i husa check Oct-09) Im housa chedk: Ocl-11
Mabaork Analyzer HP 87538 U53rasgsas 54206 VB-Oct0 (i heanse chack Oct-09) In housa check: Cct-10

Callbrated by:

Issued; June 17, 2090

This calibration certificate shal not be repreduced axcept m full without wisen approval of the aboraany.

Cartifizate Mo: D1900V2-54018_Jun10 Page 1 od 9
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Calibration Laboratory of AW Schweizerischer Kalibriardionst
Schmid & Partner %E 8 Servics sulsse d'ital-um:ln:
Engineering AG e c Servizio svizzera di tarstura
Zeughaussirasse 43, 8004 Zurich, Switerland % -.f:.‘-..-‘-‘“? S swiss Calbration Service
Accredited by e Swiss Accreditalion Serdces (SAS) Accreditation No.: SCS 108

The Swite Accraditation Sarvice e one of the slgnatories 1o the EA
Multitateral Agresment for the recognition of calibration cartificates

Glossary:

TSL tizssue simulating liquid

ConvF sensitivity in TSL / NOBM x.y.z
NI not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b} IEC 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 2005

c} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
= Measurernent Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantomn. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

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

¢  SAA measured: SAR measured at the stated antenna input power,

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

= SAR for nominal TSL pararmeters: The measurad TSL parameters are used to calculate the
nominal SAR result,

Cerfificate Mo D1900V2-53018_Jun1( Page2ad 9
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Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS Va2
Extrapolation Advanced Extrapolation
Pharrlu;r_“ Modular Flal Phantorm V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations WE'&_E_IEE"Eﬂ-
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhe'm
Measured Head TSL parameters {220 £0.2)°C 3W6=6% 1.44 mham = 6 %
Head TSL temparatre during test {22.5 £0.2) °ﬂ_t I -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR maasurad 250 mW input powear 100mW /g
EAR nommalized normalizad to 1W 40.0mW /g
SAR for nominal Head TSL parametars normalized to 1W 38.2 mW g = 17.0 % (k=2)
SAR averaged over 10 om® (10 g) of Head TSL condition
SAR measured 250 mW Input power 522 mW /g
SAR normalized normalized to 1W 208mW /g

SAR for nominal Head TSL paramatars

normalized to 1W

20.7 MW /g £ 16.5 % (k=2)

Cortificate Mo: DTR00V2-54018_Juni1d

Page 3of @




TA Technology (Shanghai) Co., Ltd.

Report No. RZA1104-0608 SAR02R3

Test Report

Page 145 of 170

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°G 53.3 1.52 mhoim

Measured Body TSL parameters (22.0+02)°C 534=26% 1.54 mha'm £ 6 %

Body TSL temperature during test 21.7 £0.2) *C o -
SAR result with Body TSL

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

SAR measured 250 m¥¥ input power 10.3mW g

SAR normalized normalized to 1W 41.2mWig

2AR for nominal Body TSL parameters normalized to 1W 40.9mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL candition

SAR measured 250 mW input power 552 mW /g

SAR nomalized noemalized to 1W 22.1mWig

SAR lor nominal Body TSL paramealers normalized to 1W 22.0 mW 7 g £ 16.5 % (k=2)
Centificate No: D 900V2-50018_Jun10 Page 4ol 9
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed o feed point 5210 +26H
Retumn Loss -29.7 dB
Antenna Parameters with Body TSL
Impedance, transtormed o feed point 4740+32i0
Faturn Loss -27.6dB
General Antenna Parameters and Design
|_Elal::f.riv;.al Delay (one direction) ] 1.184 ns

After long term use with 100W rediated power, only & slight warming of the dipole near the fesdpaint can be measured.

The dipole is made of standard semirgid coxial cable. The center conductor of the feading line is dirsctly connected fo the

second am of the dipola. The antenna is thenefore sho-circuited for DC-signals,

Mo axcessive farce must be applied to the dipols ams. becawss thay might bend or the soldared connactions near the

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Marnutactured on June 04, 2002

Centificate Mo: D1 90042-5d018_Jun10

Paga50l9



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1104-0608SAR02R3 Page 147 of 170

DASYS5 Validation Report for Head TSL

Date/Time: 15.06.2010 1k40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW: Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U111 BB

Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; g = 39.5; p = 1{(HK) kgfmt
Phantom section: Flat Section

Measurernent Standard: DASYS (IEEENEC/ANSTC63.19-2007}

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(3.09, 5.09, 5.09); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electmonics: DAE4 Sn60]: Calibrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Seral: 101
s Measurement SW: DASY 52, V52.2 Build 0, Version 52.2.0 (163)

« Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube {): Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.7 Vim; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) =10 mW/g; SAR(10 g) = 5.22 mWig

Maximum value of SAR (measured) = 12.6 mW/g

<100

-18

0dB = 12.6mWig

Cedtificate Moz D1200V2-54018_Jun10 Page Goi B
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Impedance Measurement Plot for Head TSL

15 Jun 7818 @B14T:Z4
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DASYS Validation Report for Body

Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI%M0V2; Serial: D1900Y2 - SN:5d018

Communication System: CW: Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: MSL U11 BB

Medium parameters used: = 1900 MHz: ¢ = 1.54 mho/m: & = 53.5; p = 1000 kg/m’
Phantom scetion: Flat Section

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

DASYS Configuration:
«  Probe: ES3DV3E - SN3HI5; ConvE(4.59, 4.59, 4.59); Calibrated: 30.04.2010
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
s Electromics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantom: Flai Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
»  Measurement SW: DASYS2, V52.2 Build (3, Version 52.2.0 {163)

= Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: de=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 Vim; Power Drift = 0,055 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(L g) = 10,3 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 12.8 mW/g

dft
e

~14.4

Gl

1dB = 12.8mWig

Certlficate Nop D1900V2-5d018_Jun1{ Faga 8ol
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impedance Measurement Plot for Body TSL
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ANNEX H: D2450V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B00d Zurich, Switzerland

g Schweizarischar Kalibrigrdianst

C Sarvice sulsse d'étalonnage
Sarvizie svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accrediation Servica (SAS) Accreditation Na.: SCS 108
Thi Swise Accreditation Service is one of the signatories fo the EA
Mulilateral Agreemant For the recognition of calibration certificates

client  ATL {Auden) Certificate No: D2450W2-T12_Feb10

ICALIBRATION CERTIFICATE l

Object D245002 - SM: 712

Calibration proedurss) QA CAL-DS VT
Calibration procedure for dipole validation kits

Calibration dals: Fabruary 19, 2010

This callaration cerliicate documenis he taceabilily to national standards, which realze the physical units of messuremants (51
The measuremants and [he uncertainties with confidence probabibty are given an tha following pages and ane par of the cerlificale.

Al calibrations have baen conductad in the closad labaratory facility: envirsnmend bamperalure (22 £ 3°C and humidity < 10%,

Celibration Equigment usad [M&TE chifcal far cafibration)

| Primaey Standards |10 # Cal Dtale [Cerlificabs ho.) Scheculed Callbration
| Pawer meler EPM-0424 GRATSA0T04 06-0t-08 (Mo, 21 7-01085) Oel-10
Pawer sensar HP 84818 LISATAA2THS 6-0cl-09 (Mo, 21 7-01088) Ql=10
Reeference 20 o8 Attanuator Sh: S08E (20g) 1-Mar-08 (Mo, 297-01025) Mar-10
Typa-N mizmatch combinaton : SN 50472 ! (8327 I1-aar-0r Mo, 247010249 Mar-10
Rafarence Probe ES30W3 | SM: 3205 26-Jure0f {Ma, ES3-3205_Jund Jur-10
CAE4 | Sh: B OF-Mar-08 (Mo, DRE4-601_Mar03) Mar-10
‘Sesardary Standards o # Check Dale (in house) Schaculed Chack
Power sensoe HP BAE1A i e 18-0ct-02 (in housa check Dc-08) in house check: D11
RF genenalor RES SMTAO6 R ] A-ALG-EE (i house check Oal-08) In house chack: Oct-11
Metwork Aralyzer HP BT53E | LIS373605385 54208 1B-Dl-01 {in house check Oct-08) In house chack: Got-10
Mama Funclion Signatuna
Calibrated by Jetan Kastrstl Lahoralory Technician i ] '-L'
= e
1|
Approved by: Katja Pokovic Technical Manager (N e S S
e
Issued: Febiary 19, 2010
T':I.IB.-_G\?!IM'!!Hu'l certificate shall nal be reproduced except m full without writhar spproval of the leboralony.

Cerdificale No: D2450v2-T12_Feb10 Page 1 of 9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 004 Zurich, Switzerland

=] Schweizerischer Kalibriardianst

C Service sulsse d'@alonnage
Serizio avizzero 4i taratura

S swiss Calibration Service

Accreditad by (he Swiss Acareditation Sarvice (SAS) Accraditation No,: SCS 108
The Swiss Accreditation Service is onae of tha signatories to the EA
BMultilateral Agreement for the recognitien of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y =
MNFA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 51d 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices, Measurement Technigues®, December 2003

b) IEC 622001, "Procedure to measure the Speacific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FGC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
¢  Measuremant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

«  Antenria Paramefers with T5L: 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 onented
parallel to the body axis.,

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

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

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

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

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

Cerlificate Mo: D2480VE-712_Febin Page 2of
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Measurement Conditions

DASY system configuration, as lar as nod given an page 1.
DASY Version DASYS | WE.2
Extrapolation Advanced Exlrapolation
Phantom WModular Flat Phantom 4.9
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 24560 MHz £+ 1 MHz
Head TSL parameters
The following parameaters and calculations were applied
Temperature Permittivity _Eondu-:livity
Mominal Head TSL parameters 20°C 392 1.80 mham
Measured Head TSL paramaters [220£02)°C F385+6% 1.78 mhalm £ 6 %
Head TSL temperature during test (21,0 0.2)°C — =r
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL [ Cordition
S5AR maasurad 250 mW ingut power 13.3mW g
5AR normalized nurmali;;ci e 1w 53.ZmW g

SAR for mominal Head TSL parameters

nommalized o 1W

53.5 mW ig £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 250 mW Inpul power G.24mWig
SAR narmalized normalized o 10 250mWig

SAR for naminal Head TSL paramatars

normallzed 1o 1W

25.0 mW ig £ 18.5 % (k=2)

Ceddificate No: D2450v2-T12_Fab10
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Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 20°C 827 1.9% mhalm
Measured Body TS5L parameters [22.0+0.2)"C B1.7x8% 2200 mbadm £ 6 %
Body TSL temperature during test [21.2x02)°C =
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 il input power 13.0mW i g
SAR normalized nosmalized to 1W 52.0mWig

SAR lor nominal Body TSL parameters

neamalized 1o 1w

51.1 mW i g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 587 mW /g
SAR normalized normalized 1o 1W 238mWig

SAR for nominal Body TSL parameters

normalized 1o 1W

23.7 mW / g £ 16.5 % (k=2)

Cartificate Mo: D245002-T12_Febi0
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Appendix

Antenna Parameters with Head TSL
Impedancea, fransformed 1o fesd point 5:12; 19511
Return Loss 271 4B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 010 +52 11
Return Loss = 25.7 dB

L1 |

General Antenna Parameters and Design

Eleclrical Delay (one direction} 1.144 ns

After lorsg term use with 100W radiated power, only a slighl warming of the dipefa near he feadpoint can be measurad.

The dipale is made of standard samirigid coaxial cable. The center conductar of the feeding line is directly connected o the
second arm of the dipole. The antanna is therefore short-circuited fior DC-signals.

Mo excessive force must be applied to the dipale arms, because they might bend ar the soldered connections near the
feedpaint may be damaged

Additional EUT Data

Banufacturad by SPEAG
Manufaciured on July 05, 2002

Certificate Mo: D2450V2-T12_Febid Page 5 of 8
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DASYS Validation Report for Head TSL

DateTime: 17.02.2010 13:12:38
Test Laboratory: 8PEAG, Zurich, Switeerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:712

Communication System; CW; Frequeney: 2450 MHz; Duty Cyvele: 111

Medium: HSL U11 BB

Medium parameters used: "= 2450 MHz: o = 1.77 mho/m: & = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST CA3,19-2007)

DASYS Configuration;
*  Probe: ES30VI « SNIZ05; ConvFi4.53, 4.53, 4.33); Calibrated: 36.06.2009
*  Sensor-Surface: 3mm ( Mechanical Surface Detection)
*  Electronics: A4S Swid 1 Calibeated; 07,03,2000
& Phamiom: Flat Phantom 5.0 { frant); Type: QDMOPS0A AL Serial; 1001

®  Mleasurerment SW: DASYS VA2 Build 157 SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Relerence Walue = 1021 Vim: Power Drift = 0.032 dB

Peak SAR (extrapolated) = 27.2 Wike

SAR(I g) = 13.3 mW/g; SAR(10 g) = 6.24 mW/g

Maximum value of SAR (measured) = 17.1 mW/g

4.4

-15.2

24

0dB = I T7.1mWig

Certificate No: D2450W2-712_Febi0 Page & of 9
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Impedance Measurement Plot for Head TSL

17 Feb 2848 10223243

EAO 511 1 U FS 2 EAAFEn  L8ded 4 12353 f 7 £50.088 B3 MHz
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o Fo—
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L i
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g \
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cHz 5i4 Los 5 dECREF -28 B ' H-27A30dE 2 4SE060 808 iz
! e
— = 1
el r:!-,..x
B \ &
o 4 Fa
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START 2 180.8AB @00 MHr STOF 7 G@ELBAd DO MH2
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DASY5 Validation Report for Body

Date/Time: 19.02.2010 13:05:49
Test Laboratory; SPEAG. Zurich. Switrerland
DUT: Dipole 2450 MHz: Type: D2Z450%2; Serial: D2450V2 - SN:712

Communication System: CW; Frequency: 2450 MHz: Duty Cycle: 1:1

Medium: MSL 1710 BB

Medium parameters used: £=2430 MHz: & = 2,01 mho/m; &= 51.8; p= 1000 b:g,"m3
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IECANST C63.19-2007)

DASYS Configuration:
*  Probe: ES3DV3 - SN3205; ConvFid, 31, 4,31, .31k Calibrated: 26.06. 2005
o semsor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sa601; Calibrated: 07,03 20049
¢ Plantom: Flat Phantom 5.0 (back); Type: QDO00P304 A Serial: 1002

s Measurement SWDASYSE, VA2 Build 15T SEMCAD X Version 140 Build 57

Pin250 mW /d=10mm, dist=3.0mm {ES-Probe)/Zoom Scan (7x7x7)Cube 0: Measurement
grid: dx=5mm, dy=3mm. dz=5mm

Reference Value = 94,3 Vim; Power Drift = 0,015 dB

Peak SAR (extrapelated) = 29.5 Wike

SAR(L g) = 13 mW/g; SAR(10 g) = 5.97 mW/e

Maximum value of SAR (measured) = 17 mWia

dB
1 B

-2h

0B = ITmWig
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Impedance Measurement Plot for Body TSL
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ANNEX I: DAE4 Calibration Certificate

Calibration Laboratory of Bohwalmsischar Kalibrisdisnal
Schmid & Partner Service suisse d'italonnage
Englneering AG Servizio svizzere di taratura

Zaughausstrasse 43, 8004 Zurich, Switoerland Swiss Calibration Service

Arcredited by the Swiss Acteditalion Senioe [SA5) - Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signastories to the EA
Multilateral Agreameant for the recognition of calibration certificates

Client

Object

Calibeation grocedures)

3
|
g

This calibration certificate documents the treceabilty ko nationsl shardsrds. which reaize the physical unets of maasuramants (51,
The maasurements and the uncenainties with confidence probabiity s given on the following pages and ane part of the canificate.

All calibrations have bean conducted in the cosed iaboratony faclity: environmaent temperature [22 2 5°C and humnidity < 70%.

Calibration Equipmant used (MATE critical for calibration)

Primary Stancard D # Cal Diade [Coaricate Mo ) Schaduled Calibration
Kaithdery Multimesbér Type 2001 EM: Da10zZTa ZB-Sep-10 (Mo 103TE) Sep-11

Secendary Slendards D& Chepck Diate (in house} Schaduled Check
Calibrator Box V1.1 5E UMS 008 AR 1004 QT-Jum-10 [in hovse check]) in howse check: Jurn-11

Appraved by:

Thi% calibration certificate shall not be reproduced exoept in full without wrthen approval of the laborsdony
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Calibration Laboratory of Sehwaizarlseher Kalibrlardienst

Schmid & Partner Servics sulste d'dtalonnags
Engineering AG Sarvizio svizzera di taratura

Zsughsussirasss 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accredited by the Swiss Accreditation Service (SA5) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signslories to the EA

Multilateral Agresmant for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

o DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

s AD Converter Values with inputs shorfed: Values on the intemal AD converter
corresponding to zero input voltage

= [nput Offset Measurement: Output vollage and statistical results over a large number of
zero voltage measurements.

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

« Input resisfance: Typical value for information: DAE input resistance at the conmector,
during intemnal auto-zeroing and during measurament.

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

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

Carificate No: DAE4-871_Novil Page 2 of 5
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DC Voltage Measurement
AD - Comvarer Resolution nomina!
High Range: iLsB= G.1uV, full ange = -100...+300 my
Low Range: iLsB= BinV . full cange = -1....... +3mV
DASY measurermenl parameters. Auto Zero Time: 3 sec; Measuring lime: 3 sec
Calibration Factors X ¥ z
High Range 404757 £ 0.1% (k=2) | 404.740 £ 0.1% (k=2) | 405181 £0.1% (k=2)
Low Range 308219 +0.79% (=2) | 3.93489 + 0.7% (k=2) | 3.96831 £ 0.7% (k=2)

Connector Angle

Connector Angle to be usad in DASY system

800°%+1®

Certificate Mo: DAE4-871_Novid
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Differance (uV) Error (%)
Channel X + Input 2000012 -1.56 -0.00
Channel X + Input 20000.71 0.71 0.00
Channel X - Input -19997.87 1.63 -0.01
Channel ¥ + input 180004 3 180 .00
Channel Y + Input 1999892 -1.08 -0.01
Channal ¥ - Input -20000.26 -0.78 0.00
Channel Z + Input 200009.2 -1.04 -0.00
Channel Z + Input 1809870 -1.10 0.01
ChannelZ  -Input -20000.16 076 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.1 016 0.1
Channal X + Input 159.58 .52 0,268
Channel X - Input -200.79 -0.89 0.45
Channal ¥ + Input 19999 -0.03 -0.00
Channel ¥ + Input 199.45 -0.55 -0.27
Channel ¥ = Input 200.31 041 0
Channel + Input 20001 0.33 0.02
Channel Z + Input 189,13 037 -0.38
Channel Z = Input -201.47 =137 0.69
2. Common mode sensitivity
DASY measunement parameters. Auto Zem Time: 3 se¢; Measurning time: 3 sec
Commaon moda High Range Low Rangs
Input Voltage (mv) Average Reading (uV) Average Reading (V)
Channel X 200 1425 12.86
-200 -12.68 -14.21
Channel ¥ 200 ~10.04 -10.38
- 200 9.20 917
Channel Z 200 .65 -1.40
- 200 0.34 -0.31
3. Channel separation
DASY measurément paramalers: Aulo Zero Time: 3 sec; Measunng time: 3 sec
Input Voltage (mV) | Channel X (11V) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 2.85 069
Channal ¥ 200 241 - .73
Channel Z 200 254 0.73 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo Zero Time: 3 sac; Measuring time: 3 sec
High Range (LSE) Low Range (LSB)
Channel X 15820 155617
Chaninil ¥ 16171 16732
Channel Z 15803 16474
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 2 sec; Measuring Bme: 3 sec
Inpaut 10MC)
Average (sV) | min. Offset (4¥) | max. Offset () | ' Peveter
Channal X 0.03 235 0.86 043
Channel ¥ 0.50 -1.49 -0.49 038
Channel Z -0.92 221 014 D.44

6. Input Offset Current
Mominal Input circuitry offset cument on all channals: <254

7. Input Resistance (Typical values for information)

Zarsing (kKOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel £ 200 200

8. Low Battery Alarm Voltage (Typicsl values for information)

Typlcal values Alarm Level (VDC)
Supply [+ Vee) +7.9
Supply (- Vee) 7.6

9. Power Consumption (Typical values for informatien)

Typical values Switched off (mA) | Stand by [mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +5 +14
Supply (- Vee) =01 1 4

Carificate Mo: DAEL-ET1_MoviD
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