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Glossary:

T3L tisgiee sFmidlating liguid

MORM w2 senEitivity n e spaco

ConyF sensitivity in TSL ¢ NORM: y 2

OCP diode compression poin

CF crest factar [1'duty_cyele) of the BF signal

& B.C moculation dependent linganzation paramaiers

Paolarization o ip redation around probe axis

Palamzation 3 4 polation arcund an axis hal is in ke plare normal o probe axis {at mesaurement cenier)

iz, 4= 0I5 normal to probe axis

Calibration is Performed According to the Following Standards:

2] |EEE Std 1528-2003, "IEEE Racommendad Practice for Detarmining the Pezk Spatial-Averaged Specfic
Absorption Rale (3AR] In he Human Head rom Wirelass Communications Devices: Measuremernt
Technigues’, December 20005

B EC 62208-1, ‘Procedurs 1o measue the Speclic Abscrplion Rate (SAR) for hand-hels devices used in dosa
proximity ta the ar (frequeency range of 300 MHz 16 3 GHz)", February 2005

Methoda Applied and Interpretation of Parameters:
NORMy, .2 Assessed for E-field polai Ldl"dfl &= 0l 800 MHz m TEM-call: { > 1300 MHz: R22 wavEUIdE)
HNORMx v,z are onty Intermediate values, |e., the uncerainties of NORMxy.z does nat effect the E>-fisld
uncertainly nsde TSL (see below f.'.-,:urt-.-.l-]

= NDRMx vz = NORMz p.z ® frequency_response [ses Fraquency Response Charl), This nearization is
implemented in DASY4 software varsions |ater than 4.2 The uncerainty of the frequency response is inchuded
i the stated uncarainty of ConwF.

» DOy 2 DCP are mumercal ineanzation paramelens assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP coes nol depend on freguency nor media

o Ax ez Bayz Ciyrz VRxyz A d Care numencal imearzabon parameters assesasd hased on the dala of
pveiar Sweonp for specifc modulation signal. The parameters do mot depend on frequency nor media, ViR is he
maxirmiem calibrabon range expressed in RMS voliage across the diode.

 ConuF and Baandary Effect Parameters Assessed in Nal pharlem usirg E-fisld (or Temperature Transfer
Standard for £ < 800 MHz) and inside waveguide using analyiical field detibutions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parametlers applied for
boundary compensation (zipha, depth) of which typecal uncenainty valuees ae given, These parameters are
uszed in DASY 4 software to improva probe accuracy closs 1o the boundary, The sensitivity in TSL comesponds
to NORMz, y.z * ConvF whereby the uncartainty corresponds 10 thas glven for ComeE A fregquancy dependant
ConeF is uzed in DASY version 4.4 and higher which allows extenging the validity from £ 50 MHz 1o = 100
IMHz.

= Sphencal soropy (30 deviabion from sotropy): in a field of low gradients realized using a flat phartam
exposed by @ patch anlenna

»  Sensor Offser The sensor offsel comresponds 1o the offsel of virlual measuremant centar from the probe tip
{on probe axia). Mo ielerance required
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EXI0DV4 SN:3643 January 24, 2011

Probe EX3DV4

SN:3643

Manufactured: January 8, 2008
Last calibrated: January 26, 2010
Recalibrated January 24, 2011

Calibrated for DASY/EASY Syslems

(Mole: rom-compatible with DAZY2 systam!!
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EX3DV4 SM:3643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Basic Calibration Parameters

|Sensor X | Sensor Y | SensorZ lUnc (k=2)
Norm {uWi(vim)’y* 0.39 0.42 046 | 2100%
BCE imy)” Qi 6 854 85,0

Modulation Calibration Parameters

D Communication System Narme PAR i B C VR une*
| dB dBuv my [k=2)
10000 CV G00 X 0.0 0.00 .00 138 2 4%
ki 0.0 0.0 1.00( 1288
Fi 0.00 0,0 100 1453

The repofad uncertanty ol maasuremeant is stated as the standard uncertainty of maasurement multiplisd
by the coverage factor k=2, which for a normal distribution coresponds to a coverage probability of
approximately 95%:,

® Thi uncarianlias of Henek ¥ 2 da sk affiec] ina Fohedd unoorainly insde TEL [soen Papgoa 5ard B)
. Mismsyiiel kitsarigatian joesmsie @ 1y 1A fafil il

: LUincariaimy 1= celamrined LSing the maxmum dSaaton bom inear rsspanse apeta g recsang ular deinouion and = expressed i Ihe sguars of the leid vaue

Zedificaha Mic EX3-3642 Jgntd Page & of 11
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EX3DV4 SH:3643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Determined in Head Tissue Simulating Media

I [MHz] Validity [MHzT" Parmittiviny Condductivity ConyF X CoavF ¥  ConwF 2 Alpha Depth Une (k=3
450 £ 50 100 435 £ 5% DHY £ 5% 8.65 & 60 B0 012 1.00 £ 13.3%
g35 + 501 = 100 41.5 £ 5% 080 5% B.96 g1 i85 DGR 064 +11.0%
1750 =50/ =100 40.1 & 5% 1537+ 5% B.53 8.58 a.58 063 072 =11 0%
1500 + 50/ + 100 40.0 & 5% 140+ 5% B.26 8.26 .28 0 54 0.72 = 11.0%
2450 =33/ &100 39,2 & 5% 1 B0 = 5% .40 740 T.40 0.52 Q.77 =11.0%
The valckly of & TC0 MHZ only Sppbas 107 TASY wd 4 st highee (s Page 20 The unoadary i 1ha RES ef the ConvE gncerinty at caibm e

and 1w urcadainte Mo dee ind cated frequesrcy bard

Cortificeda Mo EX3-364% et Page 5 of 11
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EX3DV4 SN:1643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Determined in Body Tissue Simulating Media

t [MHz] Validity [MHz}" Prrmittivity GConductivity  ComvF X ConvE Y  Conwk £ Alphia Diapth Ut (k=21
450 500 =100 56,7 £ 5% 004 £ 5% 0.4 1031 id.31 0.06 108 +13.53%
B35 + 500z 100 56,2 5% 087 £5% B.AT 9.9y g7 0.5z CT7T +11.0%
1750 2 5007 =100 53.4 + 5% 148 £ 5% T.43 T.43 T 48 0,69 065 £11.0%
1500 +500/£100  BAI£E% 152 +5% 719 7.19 719 D44 083 :11.0%
2450 = 5042100 B2 7 £ 5 1.05 x84 T.03 T.03 K] 0.51 074 +11.0%
2600 + 50 /=100 52,5+ 5 216+ 5% 6.96 625 B985 0.26 1.07 £11.0%
ARNG + 807 £100 E13+56% 3131 +5% 815 G.15 B.15 0.33 1.30 £13.1%
5200 500 £ 100 40,0 £ 5% 5.30 £ 5% 432 4,32 & 32 045 180 £13.1%
5300 = 304 100 488 + 5% S42 ¥ 5% 4.15 .13 415 CED 190 £13.1%
SO0 + 501 ¢ 100 48 5 + 5% 5. TT25% vz 372 T2 C.50 180 £13.1%
SBO0 250 /=100 402 5% G.00 = 5% 380 bR & .46 .60 .00 = 13.1%
The yalidiy al 4 1080 MHz any apples for DASY i & and Higher faee Page 20 The orcerisinty iz the RSS of e ConyF uncerlarty ot cabbrshon fraquancy

ardl the unoerianly for e indicaled requency band
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EX3DV4 SN:3643 January 24, 2011

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

|
-
S
o g
] X —_—
E 1 — i —
[= 8
i
> 3
1=
g
g 04
[
=

16

il

a 500 1000 1500 2000 2500 a000
f [MHz]
—a—TEM —a— R

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

Cerificate Mo: EX3 3843 _Jani1 Paga T of 11
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EX3IDV4 S 2643 January 24, 2011

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifiT10EXX f= 1800 MHz, WG R22

e K1 L7
—— 1 W

e 501 Ml
—— 130 WiHr
—il— 2500 ke

o] 1 120 180 240 30

Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)

Carficate Mg EX33543 lan1t Pags 5 of 11

TRF-RF-303(03)100616
Copyright © 2011, Digital EMC Co., Ltd.

Page126 / 157




Report No.:DRTFCC1107-0268 FCC 1D: ZNFP692 Date_of issue: Jul.21.2011

EX30V4 SMN:3643 January 24, 2011

Dynamic Range f(SAR..q)
{TEM cell, f =900 MHz)
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Uncertainty of Linearty Assessmant; £ 0.8% (k=2
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EX3DV4 5N:3643

January 24, 2011

Conversion Factor Assessment

f= 35 MHz, WGLS RS (head)
4.0
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Deviation from Isotropy in HSL

B-1.06-080 B-080-05) B-0.60-0.40 B-0.40

OOM3-03] BI040 DOO40060 BEDSN-0A0 B0 601 0

Error (§, 3], f = 900 MHz
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Uncertainty of Spherical Isatropy Assessmant: + 2 6% (k=2|

Cerlificat® Mo EX3-3843_Janid
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EX3DWV4 SM:3643

Other Probe Parameters

Date of issue: Jul.21.2011

e ———

January 24, 2011

Sanson Arrangamenl

Triarsgutar

Connecior Angla (7}

fechanical Sl..rf.;:;:e Detection Mods

Mak applicabla

anabled
Crptical Surface Detection Mode desabled
Probse Owerall Lenglts 33T mm
Probe Body D-HE';FJ {0 mm
N Langth @ i
Tip Diameatar 2.5 mm
Probe Tip to Sensor X Calibration Paint + mm|
Probe Tip 1o Sensor ¥ Salibration Paln 1 mmi
Probe Tip to Sensor £ Calibration Poont f 'nl—|1i
Fi-ecnrnmer!:led Meszurement Distance from Surface 2 mm

Cedificate Mo, EX3-36843 Jan11
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Calibration Laboratory of
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Multitataral Agraemant for tha racognition of calibration cerlificates

Glossary:

TSL tissue simulating hiquid

ConvF sensitivity in TSL / NMORM x.v,2
MA nol applicabla or not measured

Calibration is Performed According to the Following Standards:

a)

b

cl

|EEE 5td 1528-2003. “IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 62203-1, "Procedurs to measure the Specific Absorption Rate {SAR) for hand-held
devices usad in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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) 1o Bulletin 65

Additional Documentation:

di

DASY4/S System Handboolk

Methods Applied and Interpretation of Parameters:

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

Antenna Parameters with TEL! The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flal phantom saction, with the arms orented
parallel to the body axis. '

Feed Poinl Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremsant at the SMA connector ta the feed point. The Retum Loss ensuras low
reflected power. Mo uncertainty requined,

Electrical Delay: One-way delay between the SMA connector and the antenna feed poini.
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,

AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult,

Cerificale Mo DE3SV2-464_Mar1o Hage 2 of 9
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Measurement Conditions

DASY system configuration, as far as not fivan on page 1.
DASY Version CaASYS
Extrapolation Advancad Extrapolation

Fhantom

Distance Dipole Center - TSL

Modular Flal Phantom Ve 8

18 mm

Zoom Scan Rasolulion

with Spamer

oy, dy, dz =3 mm

Fregquency 835 MHz = 1 MHz
Head TSL parameters
Thue lollewing paramelars and caloulations wera sppéled,
Temperature Permittivity Conductivity
Nominal Head TSL parametars 2210 °C 415 0.90 mihedm
Measured Head TSL parameters [(22.0x02)'C 429+ 8% 0.91 mhoim = & %
Head TSL temperature during test (23.0 20.2)*C et Sris
SAR result with Head TSL
| SAR averaged aver 1 em” {1 g} of Head TSL Condition
SAR measured 250 mW input power 244mW /g
SAH norrmalized narrmalized o 1% BFEmW g

SAH for nomingl Head TSL paramators

normalized o 16

9.75 MW /g = 17.0 % {k=2)

SAH averaged over 10 cm® (10 g) of Head TSL

SAA measuren

2501

condition

MW input pessar

SAR nomalized

normalized to 19

158 m /g
636 mW /g

AR for mominal Head TSL paramsters

Canificate Mo DAIEVE2-464 Mar1l

TRF-RF-303(03)100616
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Body TSL parameters
The following parameters and caiculations wirng applisd
Temperaiure Permillivily Conductivity
Mominal Body TSL parameaters 220°C 85,2 .97 mhaotm
Measured Body TSL perameters (220x02]°C 55326 1,01 mibo'm £ & %
Body TSL temperature during test 1221 +0.21°C l
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condrtan I
S4R mepsured 250 mW input powier 255 mW /g
S54R normakzed nrmmalized o 1W 0.2 m g
SAR tor nominal Body TSL parameters niormalized to 1W 980 mW /g = 17.0 % (k=2)
S5AR averaged over 10 cm’ {10 g) of Body TSL ] . condition
SAR measured 250 mW inpul power 1LET mW /g
EAR nomalized narmalized 1o 1% G.o2mv g
_ S5AR for nominal Body TEL parameaters rnormalized io 1% 653 mW /g = 16.5 % (k=2)
Cerificate Mo: DEISVE-464 Mari Page 4 of 9
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Appendix

Antenna Parameters with Head TSL
Impedance, tranaformed to feed peant GO 6~ 26 L)
FAeturn Loss -318dB8

Antenna Parameters with Body TSL

Impedance, transtormaed to feed point 436 0-57 |0

RAeturn Loss -24.5d8

General Antenna Parameters and Design

Electrical Delay {one directon) | 1,382 na

After long tarm wss with 100W radiated power, orly a slight warming of the dipole near the feedpoint can ba magsursd

Tha dipoka = made of standard samirigid coaxial cable. The center conducior of the feeding line 15 direclly connected to the
gsecaond arm al the dipals, Tha antenna is therafore shod-cincuted for DC-=signals.

M arcessiva lors mis D apolied 1o tha dipale arms, becauss thay might bend or the soldered connectans naar the
fedpoint may bo damadgoed

Additional EUT Data

[ Manulaciured by SPEALG
| Manutastured on March 27, 2002 |
Cartficats Mo: DE3EE-d464_Mariih Hage 5ol 9
TI'\I_'I\I_'OUO\UO) 1UVO 10 raye iov/ IvJ7
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DASYS Validation Report for Head TSL

Date Time: 220320000 09;52:40
Test Laboratory: SPEAG, Zurich, Switrerland

DUT: Dipole 835 Mz: Type: DEISV2: Serial: DR35SV - SN:464

Communication System: CW: Frequency: 835 MHz: Duty Cyule: |21

Medinm: HSLSD

Medium parameters used: f = 835 MHz: o = 0.01 mho/m: g = 42.9: p = 1000 kefm’
Phantom section: Flat Section

Measurement Standard: DASYS (TEERTECSANSI Ca3, [9-2007)

DASYS Configuration:
o Probe: ES3DW3A - BN3205; ConvB(604, 6,04, 6.0 Calibrated: 26.06.2004
o Sensar-Surface: 2mm i Mechanical Surface Detection}
= Electronics: DAEL Sn60; Calibrated: 02022010
«  Phantom: Flat Phantom 49015 Type: QDOOOP4SAA; Serial: 100

s Measurement SW: DASYS, V52 Buoild 1537; SEMCAD X Version 140 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measuremen
gridy dx=3mm, dy=3mum, ds=5mm

Reterence Value = 57.6 Vim; Pawer Drifi = 0.016 dB

Peak SAR (extrapihined ) = 3.66 Wike

SAR(D gh = 2,44 mW/g; SARILID g} = 1L.59 mW/g

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

-5k

14

AR = 2 RimWig

Cenificate No: DEISV2-464_Marll Paga Sal 9
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body

Date/Time: 22.03.2000 13;46:23

Test Lubomiery; SPEAG, Zunich, Switzerland

DUT: Dipole 835 MHz; Tvpe: D835V2; Serial: D83SY2 - SN:464

Coemmunication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Mediwm: M5S0

Medium parameters used: =833 MHz: o = L0 mho/m; 5= 55.3; p = 1000 ke/m’
Fhantom secizon: Flat Scction

Measuremnent Standard: DASY S (IEEETEC/ANST O3, 19-2007)

[PASY S Configuration:

Probe: ES3DY3 - SN3205; ConvF(5.497, 597, 5971 Calibrated: 26,06, 2009
Sensor-Surface: 3mm {Mcchanical Surface Delection)

Electranics: DAED Sni01; Calibrated: 02 032010

Phantom; Flat Phantom 4.90: Type: QDODOPA9AA; Serial: 1061

Messurement SW: DASYS. W32 Build 157; SEMCAD X Version 14.0 Bojld 57

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

Reference Yalue = 538 Vim: Power Dal = 0.054 dB
Peak SAR (extrapolated) = 3.78 Wik

SAR(L g) = 2.55 mW/g: SAR(1D g) = 1.67 mW/g
Maximum value of SAR (measured) = 2.98 mW/e

-2

5.6

i.4

0 dB = 2.98mWig

Carifoate Mo: DA33V2-484 Maril Page & af 9

“TRF-RF-303(03)100616
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Impedance Measurement Plot for Body TSL

22 Mar 2218 13342853
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Calibration Laboratory of
Schrmid & Partner

Engineering AG
Leughaussirases 3, 8004 Zurich, Swilrerkand

Arcradied by 1ha Saiss Azcraditatinn Sarvica (S45)

hoereditation MNo.

The Swiss Accraditation Servica is ane of tha signatories to tha E&
MuHilnteral Agresament dor the recegniticn of calibration certificates
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5 Schweizerischer Kalibrerdiansi
Service suisse d'étalonnage
Servizio svizoera di taratura
S Swiss Calibration Service

Certificats No: D1200V2-5d029_Mari0

CALIBRATION CERTIFICATE

Cihjecy

Calibralion procedunas)]

Caliratian gaie

D1800V2 - SN: BdD28

QA CAL-05.7
Calibration procedure for dipole validation kits

March 23, 2010

Trig calibraton Ccarfilicats docunants the traceability 1o rational standems, which raaize tha phveical urils of ingasuramenls (S5
The measurernant: and the uncerignties with confidencs protaniblty ae given o7 e Ioieeing pagas end are gert of e cetifcie

All cafibrations have bean conducied in b clesed labomboey facilty: anvirarmant temparandra (22 = 317C and humadily = 705

Calizrabion Equpment uwsed MATE critical far calibraticn)

Prrnary Standarss

Preawir matar EPM-2424
Prasar sansar HE 84814
Raderanca &1 o5 Attenualor
Twpa-H mismatch comhinatian
Redrrence Proba 53003

DaE4

Srrandary Biardamis

Galibratad by

Apprine by

This calbration cemtcate ghall nol be rearecuced exsapt n Full wefoul writlen approval ol P16 abaratony

Power gangor HP BAE1A
AF genzrator BEE SMT-08

USIFIR0EES 54206

Metwiork Analyzer HF 8753E

18-Cict-01 {in house check Oot-08)

Mama Sunchon
Drris ligs Labaratary Tachnician
Katja Pokovio Tecnnical Managei

Canificate MNo: D1900Y2-5a0e3_Marii
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Calibration Laboratory of H::é“‘”i“”’ g Schwsizarischer Kalibrierdianst
& - —
Schmid & Partner n“ﬁ‘—ﬁ E c Service sulsse ddtalonnage
Engineering AG Sz Servizio swizzern di faratura
ZeugnausETaEsa 43, 8004 Zurich, Switzeriand B S  swiss Calibration Sarvice
ilapts
Acorediled by the Sedss Accrediation Senice (SA5] Accradiiailon Mo SCS 108

The Swiss Accreditation Service is pne of tha signataries to the E&
Multilateral Agreemant for the recognition of callbration cartificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
M/A, 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 Technigues”, Decamber 2003

by IEC 52209-1, "Procedure to measure the Specific Absomption Rate (SAR) tor hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz}",
February 2005

c) Federal Communications Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”.
Supplement C {Edition 91-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:
o  Measurement Conditions,! Further details are available from the Validation Report at the end
of the cerificate. Al figures stated in the cerificate are valid at the frequency indicated.

»  Anfanna Parameters 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 oriented
parallel 1o the body axis. '

s fFeed Poinf Impedance and Aeturm Loss: These parametars are measurad with the dipole
positioned undear the liguid 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 uncertainty reguired.

s Flectrical Delay: One-way delay between the SMA connector and the antenna feed poaint.
Mo uncerainty required,

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

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

«  SARA for nominal TSL parameters: The measured TSL paramsaters are used to calculate the
nominal SAR resull

Cartificate Mo D800V2-5d029_Rart D Faga 2 ol
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Measurement Conditions
DASY systemn configuration, 8a far as nat given on page 1,

DASY Version DAEYR Va2
Extrapolation Advanced Exirapolation I
Phantom . NMadicar Flat Phantom V.0
Distance Dipole Cantar - TSL 10 mm with Spacer
Z_M:-I;'I Scan Resolution dx, dy, 07 =5 mm
Freguency 19O MH7 + 1 MHZ? -

Head TSL parameters
The folfowing parameters and calculations were appliea.

Temperatura Permitthvity Conductivity

Mominal Head TSL paramelers 220C 40.0 1.40 mho/m
Measured Head TSL perameters (220 +0.2) "0 41126 % 1.45 mhaym = § =5
Head TSL temperature during best [21.520.2)°C s

SAR result with Head TSL

| SAR averaged over 1 cm’ (1 g) of Head TSL Condition N

SAR measurod 250 mW input power 100 mW /g
AR nomalized normalized o 1W Ao mw g
SAR for nominal Head TSL parsmeters normalized to 19 39,4 miV jg £ 17.0 % (k=2)
SAR averaged over 10 cm® [10 g) of Head TSL condibon |
EAR measured 250 mW inpt posne 523mWig
SAR normalizad normalized to 14 20.58mW I g o
SAR for nominal Mead TSL parametars normalized fo 1W 20.B mW /g = 18.5 % (k=2

Ceriheale Mo: DQ00Y2-5d029_feriD Faga 3ol
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Body TSL parameters
The tollowing parameters and calculations were applisd,
=— | Temperature Parmittivity Conductivity
Mominal Body TSL parameters [ "22 0°G 533 1.52 mha/m
Meazured Body TSL parameters {220 + 0.2} -.;, 4.0+ 6 % 1.58 mho/m & & %
| Body TSL temperature during test | (21508 "0
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Bady TSL Cordition
SAR measured 250 rn'.l';-' inpLt power 10,3 mW /g
SAR normalized nermalized to 1'.;.' I 41.2 mW /g
| S5AHR for nominal Body TSL paramatars normalized o 1W | 406 MW /g = 1'."..|} “;:.{kuzj__
SAR averaged over 10 em (10 g) of Body TSL candition
SAR measuwrad ZE0 W Input powen 5.50 |T".'I.':l|l'. _g |
SAR normalizad normalized to 1TW 22.0mW /g I

SAH for nominal Body TSL parameters nermalizad k 1TW

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

Cenilicate Mo: D1 S0 2-54028_Mard Fape 4 of 4
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point A8 T 13- 1.4 {i
RAeturn Loss - 366 dB

Antenna Parameters with Body TSL

Impedance, ransfarmed to feed poant 45,5 1k - 0.8 K1

Return Loss - 26.4 dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1196 ns

after bang temm usa with 100W radiated power, only a slight warming of the dipcla near the feedpoint can be measwrad.

The dipole is made af standard semirgld coaxlal cabbe, The cemer conductor of the fesding ling is directly connectad to the
second arm of the dipcle, The artanna is therefons shart-creuited far CC-skgnals

Mo excessive farce must be applied to the dipole ams, because they might berd of The soidarsd connsctions naar tha
teedpaint may be damagea.

Additional EUT Data

Manufactured by SPEAG
Fanufacturad on Decambear 17, 2002
Carificata Mo: 0 SOVE-53028_Mar1 0 Page 5 of 3
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DASYS5 Validation Report for Head TSL

DateTimwe: 23.03,2010 11:39:54
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1904 MHz; Tvpe: DIV 2; Serial: DIYOV2 - SN:5d029

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

Medium: HSL UT1 BB '

Medium parameters used; F= 1900 MHz: o = 145 mha'm; £, =41.2; p = 10 kg.fm"
Phantem section: Flat Section

Measurerment Standard: DASYS ([EEEMREC/ANST CG3, 19-2007)

DASYS Configuration:
= Probe: ES3DV3 - SNA205; ConvFi5.09. 5.09, 5.09); Calibrated: 260620009
= Sensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAES Sn6l; Calibrated: 02.03.2010
«  Phantom: Flal Phantom 5.0 (front): Type: QENEMPSOAA: Serial: 1001

+  Measurement SW: DASYS, V5.2 Build |57; 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=5nun

Reference Value = 96,3 Vim; Power Drifl = 0.064 dB

Peak SAR {extrapolated) = 18.3 Wik

SARIL g) = 10 mWig; SAR( g) = 5.23 mWig

Maximum vilue of SAR (measured ) = 12,7 mWig

]

0dBE = 12TmW/g

Cortficate Mo D1800V2-54029 Marin Page 8 ol 9
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Impedance Measurement Plot for Head TSL
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DASY5S Validation Report for Body

DatefTime: 17.03.2000 12:26:35
Test Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D1900Y2 - SN:5d029

Communication System: CW; Frequency: 1900 MHz: Duty Cyele: 131

Mfestlivm: MSL UT | BR

Mediom parameters wsed: [= 1900 MHz: o = .58 mho/m; & = 55; p= [} kg.fmx
PFhantom seetion; Flar Section

Measurement Standard: DASY S (IEEETEC/ANST Ca3, 19-2007)

DASYS Contiguration:
o  Probe: ERADY3E - SN3205: ConvEi(4.50, 4,39, 4.5 Calibrated: 26060, 2(08
o Sensor-Surface: Imm (Mechanical Surface Detection)

e Flectromios: TIAES Snb0: Calibeated: 0203201010

Phantom; Flat Phantom 5.0 (hack i Type: QDINPA0A A Scrial; 1002

Measurement 5W: DASYS, VA2 Boild 157 SEMCALR X Yersion 14,0 Build 57

Pin250 mW /Md=10mm, dist=}.0mm {ES-Probe)/Zoom Scan (7x7x7) /Cabe 0; Measurement
arid: de=5mm, dy=3mm, dz=5mm

Keference Walue = 93.6 Vim; Power Drift = 0.042 dB

Peak SAR [extrapolated) = 17.2 Wz

SAR(1 g) = 10.3 mW/g: SAR(10 g) = 5.5 mW/g

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

JB"
(]

il

0 dE = 13mW/e

Certicate Mo D1800V2-54025_Marii Fage Aol 9
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Impedance Measurement Plol for Body TSL

LT Far- 2010 LASITES2
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Calibration Laboratory of
Schmid & Partner
Engineering AG =

Zeughausstrasse 43, 8004 Zurich, Switzerland

e

Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

Swiss Calibration Service

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

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

Client Digital EMC (Dymstec) Certificate No: D2450V2-726_Mar10

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 726
Calibration procedure(s) QA CAL-05.v7

Calibration procedure for dipole validation kits

Calibration date: March 18, 2010

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

-

Issued: March 22, 2010

| Primary Standards | 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A | GB37480704 06-Oct-09 (No. 217-01086) Oct-10

Power sensor HP 8481A = | US37292783 06-Oct-09 (No. 217-01086) Oct-10

Reference 20 dB Attenuator SN: 5086 (20g) 31-Mar-09 (No. 217-01025) Mar-10

Type-N mismatch combination SN: 5047.2 / 06327 31-Mar-09 (No. 217-01029) Mar-10

Reference Probe ES3DV3 SN: 3205 26-Jun-09 (No. ES3-3205_Jun08) Jun-10

DAE4 ‘ SN: 601 02-Mar-10 (No. DAE4-801_Mar10) Mar-11 |
Secondary Standards |ID# Check Date (in house) Scheduled Check
Power sensor HP 8481A | MY41092317 18-0Oc¢t-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
MNetwork Analyzer HP B753E I US37390585 54206 18-Oct-01 (in house check Oct-09) In house check: Oct-10

Name Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician - /
. , — - e

Approved by: Katja Pokovic Technical Manager

Certificate No: D2450V2-726_Mar10 Page 1 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

ConvF 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, "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
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:
e Measurement 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.

* 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.

» 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
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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: D2450V2-726_Mar10 Page 2 of 9
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Measurement Conditions

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

DASY Version DASY5 V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 392 1.80 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 4046 % 1.80 mho/m + 6 %

Head TSL temperature during test (22.0 £0.2)°C - ——-
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.0mWi/g

SAR normalized normalized to 1W 52.0mW/g

SAR for nominal Head TSL parameters

normalized to 1W

52.3 mW /g £17.0 % (k=2)

SAR averaged over 10 cm’® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.13mW /g
SAR normalized normalized to 1W 245mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

24.6 mW /g £ 16.5 % (k=2)

Certificate No: D2450V2-726_Mar10

TRF-RF-303(03)100616
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+0.2)°C 544+6% 2.00 mho/m £ 6 %
Body TSL temperature during test (21.4+0.2)°C - -—-

SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 129mW /g
SAR normalized normalized to 1W 51.6mW /g

SAR for nominal Body TSL parameters

normalized to 1W

51.3 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.00mW /g
SAR normalized normalized to 1W 240mW /g

SAR for nominal Body TSL parameters

normalized to 1W

24.0 MW/ g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.70+28jQ
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4980 +42jQ
Return Loss -27.5dB

General Antenna Parameters and Design

Electrical 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 might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
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DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2010 10:06:22
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:726

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

Medium: HSL Ul1 BB

Medium parameters used: f = 2450 MHz: 6 = 1.8 mho/m: & = 40.4: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
*  Probe: ES3DV3 - SN3205: ConvF(4.53, 4.53, 4.53); Calibrated: 26.06.2009
e Sensor-Surface: 3Imm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn601: Calibrated: 02.03.2010
e Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001

e Measurement SW: DASYS, V5.2 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=Smm, dz=5mm

Reference Value = 99.8 V/m: Power Drift = 0.099 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 13 mW/g; SAR(10 g) = 6.13 mW/g

Maximum value of SAR (measured) = 16.8 mW/g

dB
0

-25

0dB = 16.8mW/g
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Impedance Measurement Plot for Head TSL

18 Mar 2010 108:00:17
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DASYS5 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 Cycle: 1:1

Medium: MSL U11 BB

Medium parameters used: f'= 2450 MHz: 6 = 2.01 mho/m: g, = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
*  Probe: ES3DV3 - SN3205; ConvF(4.31. 4.31, 4.31); Calibrated: 26.06.2009
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601: Calibrated: 02.03.2010
*  Phantom: Flat Phantom 5.0 (back): Type: QDO0O0OPS0AA: Serial: 1002

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

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

Reference Value = 93.9 V/m: Power Drift = 0.073 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 mW/g

dB
0

-25

0dB = 16.9mW/g
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Impedance Measurement Plot for Body TSL

18 Mar 2010 10:90:41
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