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Glossarny:

T3L lssue simulating liquid

IR, v L A 1ALy I e B DAL

CornvF et ivily o) T3L / WORRMy 2

DCP diodes compress on point

cF ofeat factor (hiduly_pyole] of the RF signal

& B, G maduladinn dependrnt | rearzation parameisrs

Polaizaiicn 4 y FOtalGn dround probe axis

Pofarizatior 2 + redation arnund an axde tat i o the plana moomal e prebe asim (at measuremenl canbear)

1, 0= 1] s neemal 1o prahe aas

Calibration is Performed According to the Following Standards:

a) |EEE 38 75282000, " EEE Recommendad Fractce fof Detemmining the Peak Spatial-Aueraded Specific
Absarplian Raba (SAR]) n the Horen lead om Winkess Commuriations Devices! Meas ement
Terchnioues”, Desgeenper 2003

b] 1EC Z2208-1, "Procedurs Lo ressure he Specilc Absundion Rate (SAR ) [or hawd-hekd devioes used mclosg
oromriy Lo lhe ear (hegqueecy range of 360 MH: 10 3 GHel, Febrpary 2006

Methods Apphied and Interpretation of Parameters:

e RO o Assegses far Cefeld poladzaraon 4= 0 [T < 300 MUz i TEM-cell: T>= 1600 M RP7 wavwegiddes)
MMy 2 are anly =1ermed 212 values, |2, the uncerainties of MOREMxy 2 dos3 not efect lhe EXfield
uncertanty insids TSL dsee below TanuF]

= WORMAE v = MORM vz~ mquonoy_rmsponse (sos Freguency Rasporee Ghar] Thes lincanzation 5
irplamaontad i DASYA saftware wersinne e fan £ 3 The pmea ity of to feoguenny respanco s ineides
In ihe staled uneertaingy of GomeF

= DOPzy £ DUP ave nuimsncal hosangabion pardnialens sasessad Dased o Da el of Dowa awissp with O
elignal fno uncer@Enty required), DEP does nol ospena on aguensy nor madia

o Aryr Do G pr Ui r A 8 A mumenical ineANrFANDD pAGAMEETE ATAREAAT hedan oo the data of
power sweep for specific modulation signal. The parsmeters do net cepend oF ‘requency nor media W s the
migximum calisoat s cange exdressec in HMES vollage actoss (ke Siode.

o ConwF ang Soverdany Sifosl Farcmeiers: Asscssed in ot soantom gzing E-fied dor Temposolers Triemsfor
Standard jor 7= 200 MHZ) and inside wayaguide using anabytcal lield distnbutions based on power
meaeJramente for 7 = 330 M-z, The same sefups are used fo- assessmant of tha parameaters 3pplied lar
bowreday cormpensation (alpha, deplin] ol wiech lypcal unceniairly values ane diven. These caramalens are
psed in DASY gollwars 1o anprowe profe aqoueacy close 1o the boundany. The senditv by m TSL comespomnds
i NORME .2 ° Sovne® whareby (o encerioiely comespands Lo thel givon for ConeE A oguency: dependent
CanyF i uend r DASY vorsinn & 8 and fahor dikehnl s peeeding toneelisity from = 80 Mz 10+ 100
MHz

o Splmeca suiropy (50 owetalion Do olcgy) e a Beld of low gradients seabzed using a sl phandom
shpoged by 3 patch antznna

= Dénzor Offzef The sendar oftsel cofrespandd to e otz of virtusl messuremen: casie from the prebe lip
Ton probe azis), Mo oleiance eguled.
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EXIDVE SN2642 January 26, 2040

Probe EX3DV4

SN:3643

Manufacturad: January B, 2008
Last calibratec: January 14, 2008
Kecallbrated: January 28, 2010

Calibraled for DASY Systems
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EXIDVE SN 3643

DASY - Parameters of Probe: EX3DV4 SN:3643

Ba=zic Calibration Parameters

Jamuary 26, 2040

Seascs K | Hiensar W | Sensac £ Uﬂr.i:i:-.?}
Norm (pevim ) 11,38 2,43 044 | ++01%
oP [ ai.H 44.4 Ar &
Modulation Calibration Parameters
L Commisiication Systam Name PaR| n B 0 wR | et
] ALy mv (lem3)
100 w0 pont K 0o {10 tool 200 -9 5%
1 il :j 0 1 n:;| an
Z L 000 1.0 as

.The repcted Uncenainty of measuamant is siated ae the standard urcedainty of measursment mulliplied
sy the coverame facior k=2, which for 8 noemal destribubion comaspands 1o a covarene protani ity of

approcimately 95%
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EXS0V4 SM3643

DASY - Parameters of Probe: EX3DV4 SN:3643
Calibratian Parameter Determined in Hoad Tissoe Simulating Media

f [Mia) validitg [MHzT  Parmittiviiy

—

January 26, 2010
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Ex3IDWd SN 3843

DASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Determingd in Bady Tissue Simulating Media

January 26, 2040

1 [WiHz] Walldicy (MHa]"  Pormittivity  Cenductivity  CorvF X CoawF Y ConwE 2 Alpka  Death Une (k=2)
BaL £ 500 W00 GO 5% LR U 83 S 06" B o110
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EXI0N4 SN:3643

FROQUaney MERSTSE (norma’ e |

Frequency Response of E-Field
(TEM-Call:HI110 EXX Wavenulde: R232)
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EX3DV4 EN:3643

Receiving Pattern (¢), 9 =0°

f= 500 MHz, TEM HT10EXX 1= 1EDO MHz, WG R22
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Conversion Factor Assessment
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Deviation from Isotropy in HSL
Error [, 5), f = 800 MHz
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Other Probe Parameters

|Summ Arramrgenmenl Trizarguizan
|Conmacaar Angle () st Agplicaie
Macha ical Suface Cetecton Mode erabied)
Cptcal Surfase Deteclion Mede chamb g‘:ll
Probe Overall Length 23T mm
Probe Sody Diameter 0 e
Tip Lemgth 8 mm
Tz Diameter 20 mm
Probe Tip fo Sonsor X Galibration Point | 1 mm|
Preis Tip 1o Sensor ¥ Calibration Paint i ¥
Prrte Tin fin Sonenr & CSaollbestion Polni I 1 mm
FeCom mended Measarement Dislance irom Surlace . 4 mm
Canl ficabs bo, EX3-3843 Jand Fage 11 211
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Calibration procedure for dipoie validation kits

Calirahon procRaure]s)

Caliwabion dabe:

March 22, 2010
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In Fowa check: Cot-10
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The Swiss Accraditation Sarvice is onm of the ssgnatories to tha EA
Multitataral Agrarmant for tha racognintion of calibratian cerlificatos

Glossary:

TSL tissue simulating hguid

ConvF sensitivity In TSL / NORM x.y.2
A nol applicabla or nol measuwed

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAH) in the Human Head from Wirgiess
Communications Devices: Measurement Technigques®, December 2003

by |IEC 622039-1, "Procedurs to measure the Specific Absarption Rate (S4R) for hand-held
devices usad in close proximity to the ear (freguency range of 300 MHz 1o 3 GHz)",
Februarny 2005

¢) Federal Communications Commission Cffice of Engineering & Technology (FCC OET).
“Evaluating Complignce with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields, Additional Infermation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Badiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin €5

Additional Documentation:
d)l DASY4'S Bystem Handbook

Methods Applied and Interpretation of Parameters:

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

=  Antenna Parameters with TSL, The dipole is maunted with the spacer to position its feed

point exactly below the center marking of the flal phantom section, with the arms oriented
paraliel to the body axis.

= Feed Point Impedance and Retum Loss: These parametars are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuramant at the SMA connector o the feed point. The Retum Loss ensuras low
reflected power. No uncartainty required,

+ FElectrical Delay. One-way delay between the SMA connector and the antenna feed point.
Mo uncerntainty reguired.

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

s SAR normalized” SAR as measured, normalized to an input power of 1 W at the anlenna
connector,

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

Cerificate Mo De3sva-aad_Mario Hage 2 af 9
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Measurement Conditions

DASY system configuration, as far as not givan on page 1.

DAEY Version

DaSYs

Extrapolation

Advancad Extrapolation

Phantam
Distance Dipole Center - TSL

Modular Flat Phantom W4 0

16 mm

Looam Scan Rasalulion

with Spacer

o, dy, d7 = 5 mm

Frn-qum:_i,r

B35 MHz = 1 MMz

Head TSL parameters

The [ollewing parametars and caloulalions were Epplied,

Temparature Permittivity Conductivity
Nominal Head TSL paramsaters 22000 41.5 080 o
Measured Head TSL parametors [22.0£0.2) G 42,9 + 5% 091 mhaim =8 %%
Head T5L temperature during test (22.0202)°C = -
SAR result with Head TSL
| sAR averaged aver 1 em” (1 g} of Head TSL Conditicn
5AR measuread 250 mW inpul power E.M; m /g
SAH normalized narmalized o TW BrEmMWN /g

SAaH far nomingl Head TS50 paramatars

normalized in 18

9.75 mW /g & 17.0 % (ke2)

S4A averaged over 10 cm” (10 g) of Head TSL

cordibion

SAR measured

251 MW inpaat poar

SAR normalizad

nemalizad to 1W

1.50 mW /g

S8R for rominal Head TSL paramsters

Cadificate Mo DA3EVE-464 Marii

TRF-RF-303(03)100616

Copyright © 2010, Digital EMC Co., Ltd.

normatizad o 1w

3G mW /g

B.35 mW fg + 16.5 % (k=2)
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Body TSL parameters
The fellowing parametens and calculations wie applisd

Temperature Permiitivily Conductivity
Hominal Body TSL parameters 220°C 656.2 0197 mhaim
Measured Body TSL perameters 2202021 "C 553=6% .01 mhodm 2 8 %
Body TSL temperature during fest {221 £0.2]"C |
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Conditan |
B4R measured 250 mW input poseer 250 m\W /g
54R normabzed neemaared o 1W 102 MW g
SAR for nomina! Body TSL parameters normalized e W 8,90 mW /g =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Bady TSL ] . candifion
SAR measurod | 250 mW input power 167 mW i g
EAR nomnalized rarmalized to W GEEmW /o
E_ﬁ.FI for nominal Bady TEL parametess rarmalized to 1W | 6.53 mW [ g = 16.5 % (k=2)
Cerificate Mo; DEISVE-4E4 Marin Page 4 of 9
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Appendix
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point

Fistuirn Loss

SO A2 - 26 0

-31.9dB

Antenna Parameters with Body TSL

Impedance, ransformed to feed porit

486 L1 - 5.7 |2

Hetuin Loss 24.5d3
General Antenna Parameters and Design
Elactrical Delay {one directon] | 1,382 na

Aler long tarm wes with 100 radiated power, orly 8 slight werming of the dipole near the feedpalnt can e measursd

The dipcle s made of standard =amirigid coaxial cable, The center conoucior of the feeding line is direclly connacted to the

gadond arrm al the dipala, Tha antenna is tharsfore shon-circuted for DC-signals.

B orcessive 16rce mis o apdlisd 1o he dipale armns, because thay migtt bend or the soldered conneclians near the

toedpomt may be damaged

Additional EUT Data

| Manulaciuned by

SPEAL

| Manufactured on March 27, 2002

Carficata No: DEssvE-d64_Marid Hage 5ol 9
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Report No.: DRTFCC1012-0335(1) FCC ID: BEJC550 Date of Issue: Dec.22. 2010

DASYS Validation Report for Head TSL

DatefTime: 22032000 (K;52:40
Tesl Laboratory: SPEAG, Zurich, Swilrerland
DUT: Dhipole 835 M e Type: DEISY2: Serial: DEISV2 - SN:464

Communication System: TW: Frequency: B35 MHz; Duty Cyele: 111

Mediom: HSLOMD

Medium parimeters used: £ = 835 MHz: ¢ = 0,21 mhofm: g =42.9: p = 1KK ke/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECIANS] Ch3 192007

DASYS Configurntion:
o Prioshe: ES3DVE - SN3205; ConvEi644, 604, 6045 Calibrated: 26062009
o Sensar-sSurface: 2mm | Mechanical Surlace Detectiond
o Electronics; DDAEL Snbid]; Calibrated: D2.03.2010

¢ Phantem: Flat Phantor 491 Type: QDOOOPAYAA; Secial: 1001

L]

Mewsurement SW: DASYS, W52 Bnld 137; SEMCAD X Version 4.0 Build 57

Pin=250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Secan (7x7x7) /Cube 0: Measurement
enidy dx=3mmni, dy=3mnw, de=3mm

Reference Walue = 37.6 ¥Wim; Power Dirift = 0016 dB

Peak SAR (extrapobaied) = 3,66 Wik

SAR(T g) = 244 mW/g; SAR(ID gh = 159 mW/g

Muximum value of SAR (measured ) = 285 mW/g

Ll
L]
2.8

a8

A

0 dB = 2.85mWig

Cerlificala No: DEISVZ-464_ Marld Page &al 0

TRF-RF-303(03)100616 Page151 /172
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Impedance Measurement Plot for Head TSL

2 Har JH1E @9:397483

Lenikzate Mo DAASVZ-484 Marip Fage T al 8
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DASYS Validation Report for Body

DrateTime: 22032000 13;46:23
Test Luboniery; SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHz; Tvpe: DBASY2; Serial: DEISY2 - SN:464

Communication System: CW; Frequency: 833 MHz; Duty Cycle: 121

Mledivm: MSTS0H0

Medium parsmeters used: =833 MHz: o = L.O1 mho/m; g, = 55.3; p = 1000 ke/m
Fhantom section: Flat Section

Measimement Standard: DASY S (IEEETEC/ANST T3, 19-2007)

[PASYS Configuration:
»  Probe: ESIDV3A - SN3205: ConvF{ 597, 5,97, 5971 Calibruted: 26,06, 2009
o SBensor-Surface: mm (Mechanical Surface Delection)
o Electronics: TMAED Snbd1; Calibrated: 02.03.201()
o Phantomi Flat Phantom 4.9 Type: QEOODPI9AA; Serial: 1081

o Messurement SW: DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Bujld 57

Pin230 mW /d=15mm, disi=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measuremen
gricl; dx="mm, dv=3mm, dz=3mmn

Reference YWalue = 35,8 Vim: Power Dl = 0,034 dB

Peak SAR (exuapolated) = 3,78 Wiky

SAR(L g1 = 2.55 mW/g: SAR(10 g} = 1.67 mW/g

Maximum value of SAR (measured ) = 298 mW /e

48 -
n |
2.0
5.6

112

(1dB = 2. 98mW/g

Carificate Mo: DA3SVE-4E4 Maril Page & af 8
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Impedance Measurement Plot for Body TSL

22 Mar 2018 13:347: 53

Cariificate No: Da3SV2-464 Maril Page Bed &
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Report No.: DRTFCC1012-0335(1)

ECC ID: BEJC550

Date of Issue:

Dec.22. 2010

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Eeughauseirases 43, B0 Zurich, Swilzertand

Accrudied by 1tha Swiss Ancraritation Ssovica (fA45)
The Swiss Accreditation Servica is ane of the sipnatories o tha E&
Multilateral Agreement for the recognition of crdibration ceetificates

Ciient

Digltal EMC (Dymstec)

Schweizesischer Kalibrnrdiansd
Service suisse d'éalonnage
Servizio svizzera di tarafura

Swiss Calibration Service

hzereditation Me.: SCS 108

Certificate No: D1900V2-5d029_Mar10

CALIBRATION CERTIFICATE

Oitjees

Calibralion procoduny s

GallpElon aEie

D1200V2 - SN: 54028

QA CAL-05.v7

Calibration procedure for dipole validation kits

March 23, 2010

Trie calipraton cearfilicals dacurmants the imceatilty o national standemds, which reafize tha physical units of measursments (S
Tha measuremantz ard the uncerisnlies with confidance probehibty ae given on e nlcwing pagss end ae perl of e cetidoals

All calibrations have Sean conducied in s closed laborooy facilny; anvimrment lemparasirg (22 = 317G and humdily < 7

Calizraton Egupimer wsed IMATE crieal for calibratan]

Cal Nasa (Cantificate Mo,

Scheduled Caibraticn

DE-0A-08 (Mo, 217-010a8]
06-01-05 (Mo, 217-010a8)
J1-Mar-08 Mo 21701 02%)
A1-Mlar-08 Mo 217-010249)
2B Jun-D8 (Mo, EF3-3205 _Jund 4}
O2-Mar-10 [No. DAE2-A01 Mar i)

Chack Dale [in housa)

Prerary Standards IO &

Preawr matmr EPR-2428 ERITAA07 0
Prawar sarsar HP B4R 4 LIS sTA0I T
Hedermnes A B9 Atteniahar SM: 5088 (201
Typr-M mismatch cnmhination SN ST 2 1 0RAET
Ardrrence Proba ES30A Sh: A5

DAF4 Shi: GBS

Srcandary Standamis iMNa

Foser gangor HP BAE1A WMY41032347

AF gensrator REE SMT-08 100205

Metwore Andlyzer HF 8753E

Calitratad Ly

Ao by

Tnis cabbration cemfcate ghall nol be rearosuced exsapt i full wisout written approval o 6 abaraton

USATIS05RS 54200

Mame
D Hies'

Watju Pk

18-Cet-02 {in heuse check Oot-03)
4. Aug-9% |im mnuse chak Dot-08)
18-Cct-01 {in house check Oot-03)

“WnChon

Laboratory Technlclan

Tecnnical Managest

Canihcate Mo D1900Y2-50029 Maril

“TRF-RF-303(03)100616

Copyright © 2010, Digital EMC Co., Ltd.

Page 1019

C-10
Oed-10
Mar-10
Mar-10
dum-10
Kiar-11

Seheduled Chack

In housa chock: Oct-11
In house shack: Col 11
In house chack: Qo 10

Sigratura

Issued: Marzh 235, 2010
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Calibration Lahnratnw of _:L-."".::_;_,-:;.:f-,-,__ g Echweizarischar Kalibrierdianst
: i s
Schmid & Pariner j‘ﬁm c Borvice sulsse d'dtalonnage
Engineering AG o Servizio svizzero di faratura
Zeughaussirassa 43, A0 Zurich, Switzeriand '-af_;;.:':.“hy' S swiss Caliveation Sarvice
HTTIRTLE
toomdiled by tha Swiss Avcraddation Sevice (SA5) Arcraditation Mo @ SCS 108

The Swiss Accreditabon Service i pne af the signatories to the Ea
Multilateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating hiquid

ConvF sensitivity in TSL/ NORM x v,z
M/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 152B8-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, Dacembear 2003

b) IEC 62208-1, "Procedura to measure the Spacific Absorption Rate (SAR) for hand-held
devices used in close proximily 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measurament Conditions, Further details are available from the Validation Repor al the end
af the certificate. All figures stated in the certificate are valid at the frequency indicated.

»  Anionna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantem section, with the arms oriented
parallel to the body axis '

o Feed Point Impedance and Returm Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Relum Loss ensures low
reflected power. Mo uncerainty reguired,

o Clectrical Delay: One-way delay Detween the SMA connector and the antenna feed point.
Ma uncerainty required.

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

o SAR nomalized: SAR as measured, normalized to an Input power of 1 W at the antenna
connector.

o  SAR for nominal TSL paramelers: The measured TSL parameaters are used to calculate the
nominal SAR resull

Cartilicate Mo D1A00YV2-5A0298_ Mt FagaPaold

“TRF-RF-303(03)100616 Page156 / 172
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Measurement Conditions
DASY system configuration, 8a far 2s nat given on page |

DASY Version DAEYR V52

Extrapolation Advanced Exirapolation 1

Phantam hMaduar Flat Phaniom W&.0

Distance Dipole Center - TSL 1IT'.r|||1| with Spacar
Znnh;-ﬁ;:nn .He.s.n-i-utinn dx, "j,.' 7 = & mm

Frequency THEN) MHZ + 1 RHZ B

Head TSL parameters
The faliowing parrmeters and calculations were applied,

Temperatura Permittivity Conductivity
Nominal Head TSL parameters Rl 400 1.40 mha'm
Measured Head TSL parameters 220 =090 411268 % 145 mha'm = § 2%
Hesad TSL temperature during test [21.6 = 02) -3 e
SAH result with Head TSL
| SAR averaged over 1 cm’ (1 g) of Head TSL Condition | ]
| |
SAR measunad 280 MW input powear 100 mW /g
SAR normelized normallzed to 19 40.0 m¥ /g
SAH for nominal Head TSL parsmetars normalized o 1w 39.4 mWV Jg £ 17.0 % (k=2)
SAA averaged over 10 cm” [10 g) of Head TSL Londition |
BEAR meaasured 250 mW inpd poswer 5Z23mWwig |
SAR nomalized normalized to 1W 20,6 mW /g o
SAR for nomingl Head TSL parametars | normalized fo W 20.8 mW /g = 18,5 % (k=2)
Cerilicale Na D1000Y2-5d029_MarD Fagsdotd
TRF-RF-303(03)100616 Page157 /172
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Date of Issue: Dec.22. 2010

Body TSL parameters

The fofiowing parameters and calculations were applled

] Temperatura Pearmittivity Conductivity
Hominal Body TSL parameters 2200 533 1.52 mha'm
Measured Body TSL parameters (220 0.2 "0 B40 +6% 1.58 mho'm £ E %
| Body TSL temperature during test | (254000
SAR result with Body TSL
| saR averaged over 1 em” {1 g) of Body TSL Cordition |
SAR measured 250 miW input power 103 mW /g
S5AR normalizea nermalizea o 1w 41.2 mW /g
SAR for nominal Body TSL paramatars normalized i 1W | 406 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 gj of Body TSL

SAH measwrad

S8R nesmalizod

SAR for nomingl Body TSL pasameters

corsdition
250 mW Input powe 5.50 MW /g
normalized to TW 22 0 miW /g

normalizad o 1w

Ceiicate Mo 0H300VE-50029 Mar1l

21.9 mW /g = 16.5 % (k=2)

Pape 4 of 4

“TRF-RF-303(03)100616
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point AQT - 1.4 ik
Aeturn Loss - 3466 dbB

Antenna Parameters with Body TSL

Impedance, anskamed o feed posnt 455 -0 &8 |1

Return Loas - 28.4 dB

General Antenna Parameters and Design

Electrical Delay (one dirgction) 1196 ns

Atar KRG PR s Wil 1008 radiated powear, cnly i slight weaarming of e dpoela near the leedpoinl can be measursd.

e dipode 1s made of standard semidgid coaxlal cabbe, The eemer conductar ol the teading ling is dirsctly connectad to the
second arm of the dipele, The antenna 15 therefore shant-carcuited for DO-signaks

Mo excesasive farce must be applied o the dipole ams, because they might bend of tha soidared connsclions near the
feedpaint may be damagea,

Additional EUT Data
Fanutactareda by SPEAG
il E—
Manufactured on Decamiper 17, 2002
Carificate Mo: D S000V2-54020_Mar1id Pags 5of 3
“TRF-RF-303(03)100616 Page159/ 172

Copyright © 2010, Digital EMC Co., Ltd.



Report No.: DRTFCC1012-0335(1) FCC ID: BEJC550 Date of Issue: Dec.22. 2010

DASYS5 Validation Report for Head TSL

DateTime: 23.03.2010 11:39:54
Pest Laboratory: SPEAG, Zunich. Switzerland
DUT: Dipole 1M MHz: Tvpe: DIV 2; Serial: DIV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz: Duty Cycle; 121

Mediwm: HSL U1 BR

Medium parameters used: F= 1900 MHz; o = 145 mho'm; g, = 41.2: p = 1000 kp/m’
Phantem section; Flal Section

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

DASY S Confizuration:
= Probe: ES3DV3E - SNA205; ConvB(5 09, 508, 5007 Cabibrated; 26.06.3009
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: IPAFRA Snalh ; Calibrated: 02,03 2010
s Phantem: Flal Phantom 5.0 (front); Type: QENODPSOAA: Seral- 1K1

+  Measurement SW: DASYS, V3.2 Build |57, SEMCAD X Version 14.0 Build 57

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

Reference Value = 96,3 Vim; Power Drifi = 0064 dB

Peak SAR {extrapolated) = 13,3 Wkg

SAR(L gi = 10 mWig: SAR(0 g) = 5.23 mW/g

Muaximum value of SAR (measured) = 12.7 mW /g

]

0dB = 12.7mW/g

Cerlficate Mo: D1900Y2-53029 Marin Page 8ol 9

“TRF-RF-303(03)100616 Page160/ 172
Copyright © 2010, Digital EMC Co., Ltd.



Report No.: DRTECC1012-0335(1) FCC ID: BEJC550 Date of Issue: Dec.22. 2010

Impedance Measurement Plot for Head TSL

< Mme JH1A Buragezg

HI 1 1 F5 1t 49.& LA 258 L 9 o 209 BH

Certificats Mo D1800W2-30029Marid Page 7 af &
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DASYS Validation Report for Body

Dratef Time: 17.03.2000 12:36:35
Test Laboratary: SPEAG, Furich, Switkerland
DUT: Dipole 1996 MHz; Type: D1900V2; Serial: D190V 2 - SN:5d029

Communication Systerm: CW; Frequency: 1900 MHz: Duty Cyele: 1:1
bedivm: MSL.T71 | BR
Mediom purameters wsed: (= 1900 MHz: o = LS8 mho'/m: &, = 55; p= (0N} ig.’r:i?

Phantom section; Flat Sectian
MMeasurement Standard: DASY S ([EEEAEC/ANS] CH3, 19-2007 )

DASYS Configuration:
o Prohe: ERIDY3I - SN3205: ConvE( 4,559, 439, 4.539): Calibrated: 26006, 2K
o Sensor-Surface: dmm (Mechanical Surface Detection )

Electronicos: TYAES Snaidl: Calibrated: (203,201

Phantant: Flat Phantom 5.0 (hack ) Type: QDUONPS0A A; Serial: 1002

Measurement SWr DASRY S VA2 Build 157 SEMCAILY X Version 14.0 Bold 57

Pin250 mW fd=10mm, dist=3.0mm (ES-Probe)yZoom Scan (7x7x7) /Cube 0: Measurcment
grid: de=3mm, dy=3mm, de=5mm

Reference Value = 93,6 Vim; Power Drift = 0,082 dB

Peak SAR (extrapolated) = 17.2 Wiks

SARIL g = 103 mW/g: SAR(IO p) = 5.5 mW/p

Muximum value of SAR (measured) = 13 mW/g

|

DdB = 13mW/p

Certificate Mo D1800V2-64028 MariD FageRol 8
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Impedance Measurement Plot for Body TSL

Camfleate Mo IRO0VE-54020 Martd Page 3ol 9
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f"'jr..""::f /”LI

[

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, B004 Zurich, Switzerland

Schweirerischer Kalibrierdienst
Service sulsse détalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

Accredded by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Digital EMC (Dymstec) Cortificate No: D2450V2-726_Mar10
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 726

Calibration procedurels) QA CAL-05.vT
Calibration procedure for dipole validation kits

Calibration date March 18, 2010

This calibration certificale documents tha raceability 1o national standards, which realize the physical units of measurements (51)
The measurements and the uncerainties with confidence probabdity are ghven on the following pages and ane part of the cerificate

All calibrations have been conducied in the chosed aboratory facilty: environment temperature (22 £ 3)°C and humidity < T0%

Calibration Equipmant used (MATE critical for calibraton)

Primary Standards [Io& Cal Date (Certificals No,) Scheduled Calibration
Power meter EPM-4424 | GBIT4BOTOL D6-0ct-08 (Na. 217-01085) Det-10
Power sensor HP B481A  ° | UB3T292TEl 06-0ct-09 (Mo. 217-01086) Dct-10
Reference 20 dB Atlenuator | SN: 5086 (Z0g) M -Mar-08 (No. 217-01025) Mar-10
Type-N mismalch combination | SN 504T.2 / DBIZT 31-Mar-09 (No. 217-01028) Mar-10
Reference Proba ES30V3 SN, 3205 26-Jun-0F (No. ES3-3205_JunD0) dJun-10
DAE4 | SN 801 02-Mar-10 (No. DAE4-601_Mar1D) Mar-11
| Secondary Standars ID# Check, Date (n house) Scheduled Check
Power sensor HP BAB1A MY4 1082317 18-0ct-02 (in house check Oct-06) In house check: Oct-11
RF genaralor RES SMT-06 | 100005 4-Ausg-84 (in house check Oct-0G) In housa check: Oct-11
Natwork Analyzer HP BT53E US37300585 54208 18-0ct-01 (In housa check Oct-08) In house check: Oct-10
Nama Function Signature
Calibrated by Jolon Kastrabi Labaratory Technician { /
Approved by Kalja Pokovic Technical Manager { - g
T ek
Issued: March 22, 2010
This calibration certificate shall not be reproduced except in full withou! weitten approval of the laboratary.

Cerificate No: D2450V2-T26_Mar10 Page 1 of B
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassa 43, 8004 Zurich, Switzerand

Schweizerischer Kalibrierdiansl
Sarvice sulsse détalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MNIA not applicable or not measured

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”, December 2003

b) IEC 62208-1, "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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequaency
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 cerificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed paoint.
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.

Certificate No; D2450V2-728_Mar10 Page 20l 9
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy.dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperatura Parmittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220£02)°C 404 6% 1.80 mha/m ¢ B %
Head TSL temperature during test (220 +02)°C —— —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0mW ig
SAR narmalized normalized to 1W 52.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.3 mW ig £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Head TSL condition
SAR measured 250 mW input power 6.13mWig
SAR normalized normalized o 1W 245mW i g
SAR for nominal Head TSL parameters normalized o 1W 24.6 mW /g £ 16.5 % (k=2)
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (220:0.2)'C B4426% 2.00 mho/m £ 6 %
Body TSL temperature during test (21.420.2)°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawer 129mWig
SAR normalized normalized to 1W 516mWig

SAR for nominal Body TSL paramaters

nomalized to 1W

51.3mW /g £17.0 % (k=2)

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

condilion

SAR measunad

250 mW input power

B.00mW g

SAR normalized

normalized o TW

240mW i g

SAR for nominal Body TSL parameters

normalized to 1W

240 MW/ g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed paint 83.70+ 280
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed (o feed paint 4980 +42 0
Retum Loss -27.5dB

General Antenna Parameters and Design

| Etecirical Delay (one direction) 1.160 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they mighl bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on January 089, 2003
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switezerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:726

Communication System: C'W: Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: HSL U'11 BB

Medium parameters used: £= 2450 MHz; o = 1.8 mho/m: & = 40.4; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEETEC/ANS] C63.19-2007)

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.33); Calibrated: 26.06.2009
Sensor-Surface: Imm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.03.2010

Phantom: Flat Phantom 5.0 i front); Type: QDOOGODPS0AA; Serial: 1001

Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Dote Time: 18032000 10:06:22

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 99.8 V/m; Power Drift = 0.099 dB
Peak SAR (extrapolated) = 26,4 Wikg

SAR(1 g) = 13 mW/g; SAR(10 g) = 6.13 mW/g
Maximum value of SAR (measured) = 16.8 mW/g

-25

0dB = 16.8mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date'Time: 18.03.2010 12:27:16
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:726

Communication System: CW: Frequency: 2450 MHz: Duty Cyele: 1:1

Medium: MSL U11 BB

Medium parameters used: £= 2450 MHz: o = 2.01 mho/m: & = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANST C63.19-2007)

DASYS5 Configuration:
*  Probe: ESIDV3 - SNI205: ConvFi4.31, 431, 431 ) Calibrated: 26,06 2009
*  Sensor-Surface: 3mm (Mechanical Surface Detection )
*  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
*  Phantom: Flat Phantom 5.0 (back i Type: QDMOPSOAA: Serial: 1002

*  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

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

Reference Value = 93,9 Vim: Power Drift = (.073 dB

Peak SAR (extrapolated) = 26,6 W/kg

SAR(1 g) = 12.9 mW/g; SAR(10 g) =6 mW/g

Maximum value of SAR (measured) = 16.9 mWig

a6 [ |
]

-25
0dB = 16.9mW/g
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Impedance Measurement Plot for Bedy TSL
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