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Glossary:

TaL tisgwe semulating liguid

NORM y.2 sensilivity In ree space

ConyF sensitiviy In TS NORME v 2

acp dicsde campression point

CF crest factor (1iduty_eycle) of the BRF sigral

& B C maocalation dependent linganzation parameiers

Palarization o ip rodation around probe axis

Palamzation 3 4 rolaton arcund an axis kal is in ks plare normal o probe axis {at mesaurement cenier)

i.2., 4= 0is normal 1o probe axis

Calibration is Performed According to the Following Standards;

2] |EEE Std 1525-2003, "IEEE Racommended Praclice for Determining the Pazk Spatial-Avaraged Specfic
Absorption Rabz (54K} N e Human Head fnoem Wirelass Communications Devices: Measurament
Technigues”, Decermbxer 2003

b) IEC B2209-1, *Procedure o measure the Specilic Absorplion Rate (SAR) for hand-held devices used in coss
proximity ta the aar (frequency rangs of 300 MHz o 3 GHz)", February 20056

Methuds Applied and Interpretation of Parameters:
NORMz, v 2 Assessed Tor E-fieid pola Ldl"JrI &= 0= 800 MHz m TEM-call: f > 1800 MHz: R22 wavequide)
HORMx v,z are only infermediate values, e, the uncertainties of NMORM:,y.z doss nat effect the E>field
uncertainty nsde TSL (seo balow f.'urr-.-.l-jl

o NORM{PE .z = NORM: p.z * frequency_response (sea Fraquency Respanse Charl), This imearizabion is
imptermamied in DASY 4 softwara versions ater than 4.2 The uncenainty of the freguency respense is included
in the stated uncerainty of ConvF.

o OCPgy 2 DCP are nuimerical lineanzation paismele s assessed based on the data of power awesp with CW
signal (ne uncentainty required) DCP coes not depend on freguency nor media
¢ Aw e Beyz Cryz VRxwz A4 8, Care numencal imesrizaton parameters Assesasd] based on e data of

powizr Sweap for specifc modulation signal. The paramedsre do not depend on frequency nar media, YR s tha
maxirmim calibrabon range expressed in RMS voliage across the diode.

»  CionuF ang Boundary Effect Fammetars Assessed in lal phanrlom usirg E-Aeld (or Temparaiure Transfar
Standard for £ < 800 MHz} and inside wavequide using analytical field detributions based on power
measurements for ¥ = 80D MHz. The same setups are used for assessment of the paramelers applied for
boundary compensation (aipha, depth) of which typecal uncerainty valees are given, These paramelers arg
used in DASY4 software to imprave probe accuracy close 1o the boundary, The sansitivily in TSL comesponds
to NORM:, v,z * ConvF whereby the uncartainty coresponds 10 that glven for CowvE. A frequency dependeant
ConeF i used in DASY version 4.4 and higher which allows extenaging the validity from £ 50 MHz (¢ £ 100
MHz.

o Sphencal isorropy (30 deviabion frae sotropy): n a field of low gradients realized using a flat phartam
exposed by @ paich antenna

»  Sansar Offsef The sensor offset comesponds o the offsel of virlual measuremant centsr from the probe tip
{on probe axa)]. Mo tolerance required

Cartficale No: EX3-3843 Jan11 Pega 2 af 11
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EX30V4 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. ron-compatibls with DAEYZ system!

amfieate Mol EX3-3643 Jan11 Page 3 af 11
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Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

EX3IDV4 SM:3643 January 24, 2011

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

Basic Calibration Parameters

| Sensor X | SensorY | SensorZ Unc (k=2)
Marm (i m)* 0.39 0.42 046 | e109%
DER (mvi” 6 B 454 5.0

Modulation Calibration Parameters

D Communication System Narme PAR a B C YR uneF
| dB dBuV m [k=2)
10000 [ G00 X f.n 0.00 100 1348 +2.4%
ki Do 000 100 1288
Fi 0.00 0.00 1.00] 1453

The repofed uncertainly of maasuremeant is stated as the standard uncertainty of measuremeant mulliplied
by tha coverage factor k=2, which for & normal distribution coresponds Lo a coverage probability of
approximately 95%:,

“ Tha uncsrismlias of HoneX ¥ 2 da sk affeci e F.haid unoorainly insds TEL (oo Papgos 5ard B)
. Misnmrizsl bitsw sl joe i @i L CREE R B Wl

: Lincaiaiy 1= aelanmrined using the masdmum desiaton bom inear respanse apehd 19 recsang ol delnouion and = exoressed a0 (he souare of the led vaue

Zedificgha Mo EX3-36422 Jgntd Page & of 11
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Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

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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Report No.: DRTFCC1108-0325

FCC ID: ZNFE510 Date of issue: Aug.30,2011

EX3DV4 SH:3643

January 24, 2011

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

Callbration Parameter Determined in Body Tissue Simulating Media

t [MHz] Validity [MHz}" Permittivity GConductivity ComvF X ConvE Y Convk £ Alpha Dapth n (k=21
450 502100 BE.T £ 5% 0.94 £ 5% 10,21 1037 10.31 005 108 +£13.3%
Bad + &0 2100 562 + 5% 087 +5% B&T . q.87 0.52 G772 11.0%
1750 25072100 534 1 5% 148 1 5% T.48 7.43 T4R 068 065 £11.0%
1900 80 /2100 BRI+ bW 152 £ 5% 7149 719 L & D44 082 +11.0%
ZAED = 50 /2100 2T £5% 1.85 £5% 7.03 T.03 P03 .57 074 £11.0%
B *+ a0 /= 100 525+ 5% 218 £ 5% &.08 B.55 695 026 1.07 £11.0%
R + 807+ 100 F13+5% 31,371 + 5% &515 615 615 0,33 1.30 +13.1%
B00 = 850100 48.0 £ B 5.30 £+ 5% 4.32 L B & 3 (R ] 1.80 £13.1%
5300 a0 £ 100 i3 + 5% G425 4.15 4.13 415 R 1.9 £13.1%
SE0C #8507+ 100 48 5 ¢ 5% .77 2 5% a2 372 372 C.50 180 £13.1%
SR = 5072100 402 £ 5% 6.00 2 5% .86 386 386 0Bl 160 =13 1%
The umidity ol & 100 MHz any anples for DASY il & and bigher (see Page 29 Ths oreesinly is the RSS of e ConvF uncerdacky o cakbrsbon fraquancy
ard the uncerianty for e indicated frequency ba~d
Canificals Mo, EX3-3843 Jani? Paga B ef 11
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Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

EX3DV4 SH:3643 January 24, 2011

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2

Cadificabe Mo: EX3 3843 __ani1 Paga T of 11
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Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

EX3DWV4 SN:3643 January 24, 2011

Receiving Pattern (¢), & = 0°

f = 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

e K1 P
=100

e [0 M H
—l— 130 ke
—i— 2500 WH:

i) &0 120 180 240 N0

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

Cartficate Mg EX3-3543 Jan1t Pags & of 11
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Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

EX30V4 5MN: 3643 January 24, 2011

Dynamic Range f(SARz.4)
{TEM cell, f =900 MHz}
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A ¥ B Koo i =¥ s L &= 7 coer
200
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& hRAl|
=
.
Emo
240
0.00r 0.1 0.t 1 1L 114
SAR [|||I.l.|.'|_:|-||’]
Uncertainty of Linearity Assessmaent; £ 0L8% (k=2)
Cerdificata Mo EX3-3643_Jan11 Page 9 ol 11
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Report No.: DRTFCC1108-0325

FCC ID: ZNFE510

Date of issue: Aug.30,2011

EX3I0V4 5N:3643

January 24, 2011

Conversion Factor Assessment

f= 535 MHz, WGLS RS (head)
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Deviation from Isotropy in HSL
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Uncertainty of Spherical Isatropy Assessmant: + 2.68%, (k=2|

Cerificate Mo EX3-3843_Jani1

TRF-RF-303(03)100616

Pags 10 af 11

Page122 / 151

Copyright © 2011, Digital EMC Co., Ltd.




Report No.: DRTFCC1108-0325

FCC ID: ZNFE510

Date of issue: Aug.30,2011

EX3DV4 SH:3643

Other Probe Parameters

January 24, 2011

Sansor Arrangemenl

Triarsgutkar

Connector Angla (7}

Mat applicabla

Mechanical El.rf.;:;:e Detection Mods

anahbled
Crptical Surface Deleclion Mode desanbled
Probe Overall Langts 33T mm
Probe Body D-Hsér-.r {0 mm
N Langth @ g
Tip Diamater 2.5 mm
Probe Tip to Sensor X Calibration Point + mm|
Probe Tip lo Sensor ¥ Salibration Paint 1 mmi
Probe Tip b Sensor £ Calibration Poont f 'nl—|1i
Flt.ec-:urnrner!:led Massurement Dhstance from Surface 2 mm

Cediicete Mo, EX3-3843_Jan11

Page 19 af 17
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Attachment 4. — Dipole Calibration Data
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Ceriificate No: DB35V2-464 Mar10

CALIBRATION CERTIFICATE

Dt

Calibration procedureds)
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DB35V2 - SN: 464
OA CAL-05.:7

Calibration precedura for dipote validation kits

March 22, 2010

LaliEranon squpmeand Lsan & 1E ortcal Far calibraton]
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The mrasurements and the urcerairtizs with conficance protaaiity are gieen on the Sliewing pages and are part al the cetificala
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Approvan by
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Katja Pokovic

1B-0cA401 {in house chaok Oci-05)

Function

Lthoratory Technician

Tachnical Menager
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_Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

Calibration Laboratory of A
Schmid & Partner e
Engineering AG ihﬁmﬁﬁ

Zeughausstrasse 43, B004 Zurich, Swilzsrlamd

Schwalzerischer Kalibrigrdisnst
Service sulsse ddtalonnega
Servizio svizzero ol ienatura
Swiss Callbration Service

0w

Acraitad oy e Swiss Aocraditalion Sardea (S45) Accraditation Mo SCS 108
The Swiss Accraditation Sarvice is one of the signatories to tha EA
Multitatarsl Agraemant for tha racognition of calibratian cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBRM =.y.2
A nol applicabla 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

by IEC B2203-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-hald
devices usad 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 Hurman Exposure to Radiofrequency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Davices with FCC Limits for Human Exposure to Badiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) 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 certificate. All figures stated in the cerificate are valid at the frequency indicated,

=  Anlenna Parameters with TSL: 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 tha 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
measuremant at the SMA connector ta the feed point. The Retum Loss ensuras low
reflected power, No uncarainty requined,

» Flectrical Deiay: One-way delay betwaen the SMA connector and the antenna feed point.
Mo uncertainty required.

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

=  S5AA narmalized” SAR as measured, normalized to an input power of 1 W at the antenna
connector,

= SAR for nominal TSL parametars: The measured TSL parameters are used 1o calculate the
nominal SAR result,

Cerificate Mo DE3sV2-984_Marid Page 2 ot 9
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_Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

Measurement Conditions
DASY syatemn configuration, as faras not givan on page 1.

DAEY Verslon DASYS V5.2
Extrapolation Advancad Extrapolation

| Phantom Modular Flat Phantom V.8
Distance Dipole Center - TSL 15 mim with Spaser
Zoam Scan Resalution au, oy, dz =5 mm
Frequency B35 MHz = 1 MHz

Head T5L parameters
Thie follcwing paramelars and calculalions were spplied, -
Temperature Permittivity Conductivity
Nominal Head TSL paramsaters 22.0 70 41.5 0.90 mho'm
Measured Head TSL parameters (22002 C 429 + 8% 091 mho'm =6 %
Head TSL temperature during test (22.020.2)°C =3 -
SAR result with Head TSL

| SAR averaged aver 1 em” {1 g} of Haad TSL Condition
SAR measured 250 ¥ input power 244 mWN g
SAR norrmallzed narmalized 1o TW BLFEmW /g
SaR for nomingl Head TS paramators normalized o 1W | 8,75 mW /g = 17.0 % (k=2) I
SAR averaged ower 10 cm” (10 g) of Head TSL cordition
S&H measured 2500 mily inpt possar 1.650 mW /g |
S&R nomalized normalizad ta 1W 636 mW /g

_-E--U.FI feor rominal Head TSL paramstsrs normalized to 1W B.35 mW /g + 16.5 % (k=2 |

Canificate Mo: Da3sve-164 Marin Page 3 of 9
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_Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

Body TSL parameters
The following parameters and caiculations wirng applisd
Temperature Permiitivily Conductivity
Mominal Body TSL parameaters 220°C 552 .97 mhaotm
Measured Body TSL perameters (220x02]°C 55326 1,01 mibo'm £ & %
Body TSL temperature during test (221 +0.2°C l
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Conditan '
S4R mepsured 250 mW input powier 255 mW /g
S54R normakzed normalized to 1W 02 mW g
SAR for nomina! Body TSL parameters normalized o 1W .50 mW /g = 17.0 % (k=2)
S5AR averaged over 10 cm’ {10 g) of Body TSL ] condition
SAR measured 260 mW impul power 1LET mW /g
EAR nomalized narmalized 1o 1% G.o2mv g
_Sﬁ.Ft for nominal Body TEL parametess narmalized to 1% 6.53 mW /g + 16.5 % (k=2)
Cerificate Mo: DB3SVE-064 Marii Page 4 of 9
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_Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

Appendix

Antenna Parameters with Head TSL
Impedance, tansformed to feed point BO.T £ - 26 (I
Feturn Loss -N.gde

Antenna Parameters with Body TSL

Impedance, transtormaed to feed point 436 0-57 |0
Aetern 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
fpedpoint may ba damaged

Additional EUT Data

[ Manulaciured by SPEALG
| Manutastured on March 27, 2002 |
Cartficats Mo: DE3EE-d464_Mariih Hage 5ol 9
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DASYS Validation Report for Head TSL

Datef Time: 22032000 (K;52:40)
Test Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipode 835 MITe; Type: DEISYVZ: Serial; DE3SVI - SN:464

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

Medium: HSLS00

Medium parameters used: f = 835 MHz: o = 0,91 mho/m;: g =42.9: p = 100 keim”
Phantom section: Flat Section

Measurement Standard: DASYS (IEERTECAANST Ca3 19-2007)

DASYS Configuration:
o Prohe: ES3DW3 - BN3205; Convhib.04, 6.04, A.04) Calibrated: 26,06, 20049
o Sensor-Surface: 2mm ( Mechanical Surlace Detection}
»  Electronics: DAEL Sn601; Calibeated: 02022010
»  Phantom: Flat Phantom 4.90; Type: QDOOOPASAM: Serial: 1001

s Measurement 8W: DASYS, V5.2 Build 1537; SEMCAD X Yersion [4.0 Build 57

Pin=250 mW /d=15mm, disi=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 02 Measurement
grid: dx=3mm, dy=3mim, d2=5mm

Reterence Value = 37.6 ¥/m; Pawer Drifi = 0.016 dB

Peak BAR (extrapahned ) = 3.66 Wike

SAR(D g) = 244 mW/g; SAR(1D g} = 1.59 mW/g

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

L i}
L]

h&

-4

0 dB = 2. B5mWig

Cenificate No: DEISV2-464_Mar10 Page Saf 9
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body

Date/Time: 22.03.2010 | 3;46:23
Test Lubomiory; SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHz; Tvpe: DE35V2; Serial: DE3SY2 - SN:464

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

Medivm: METEHI

Medium parameters used: =835 MHz: o = 101 mho/m; g, = 55.3; p = 1000 kg/m’
Fhantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANST C63, 19-2007}

[PASY S Configuration:
»  Probe: ES3DV3A - SNI205; ConvF( 597, 597, 5971 Calibruted: 26,06, 2009
o Sensor-Surface: Smm { Mechanical Surface Delection)
e Electronies: DDAED Snt0]; Calibrated: 02 0320010
o Phantom; Flat Phantom 490 Type: QUHDOPA9AA; Serial: 1001

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

Fin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
gri; dx="mm, dv=3mm. dz=Fmm

Reference Walue = 338 Vim: Power Dl = 0.034 dB

Peak SAR (extrapolated) = 3.78 Wiky

SAR(L g) = 2.55 mW/g: SAR(10 g) = 1.67 mW/g

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

-2

5.6

0.4

(0 dB = 2.98mW/yg

Carificate Mo: DA3SV2-464 Maril Page & af 9
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Impedance Measurement Plot for Body TSL

22 Mar 2018 133428753

Carificale No: DE3SV2-4B4 MariQ
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughauselrases 43, B0 Zurich, Switeerkand

Arcradied by 1ha Saiss Azcraditatinn Sarvica (S45)

e

Schweizerischer Kalibrerdiansi

Service suisse d'étalonnage
Servizio svizoera di taratura
Swiss Calibration Service

hscreditation Mo.- SCS 108

The Swiss Accraditation Servica is ane of tha signatories to tha E&
MuHilnteral Agresament dor the recegniticn of calibration certificates

ciiens  Digltal EMC (Dymstec)

Certificate No: D1900V2-5d029_Mar10

CALIBRATION CERTIFICATE

Cihjecy

Calibralion procedunas)]

Caliratian gaie

D1800V2 - SN: BdD28

QA CAL-05V7
Calibration procedure for dipole validation kits

March 23, 2010

e ]

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)

Cal Ma%a (Canicels Mo}

Echeduled Caibration

06-04-08 Mo, 217-01038)
06-0A-05 (Mo, 217-01028)
I1-Mlar-08 Mo 217-01028)
31-Mar-08 (Mo, 217-01024)
26-Jun-08 (Mo, EF3-3205 _Jundd)
Q2-Mar-10 [No. DAE2-401_Ma1d)

Chack Dale [in hausa)

Prenary Standards [

Preamr matar FPM-2428 GEITAIOTOE
Proser sanzar HE 84814 ST TAS
Rederance &1 03 Attenualnr SN 5085 (201
Typa-N mismatch comhination SN 5047 2 COR3ET
Redrrence Proba 53003 SN 3205

DaE4 Sh: &3
Snrandary Bfardamis ha

Power gangor HP BAE1A WMY41092317

AF genzrabor RES SKMT-08 100205

Metwork Analyzer HF 8753E

Galibratad by

Apprine by

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

USIFIR0EES 54206

Mamo
Dimice lliety

Katja Pokevic

18-Cct-02 {in heuse check Oct-03)
4.8ug-9% [inhouse chack Oct-0%)
18-Cict-01 {in house check Oot-08)

Suncion

Labaratary Tachnician

Tecnnical Manager
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Ca"bratiﬂ‘n Lahﬂfﬂtﬂl'"'_ul' ﬂf _:L-:"".::_I' I':':';":f___ 5 Schaeizarischar Ealibrisrdisnst
Schmid & Partner ﬁ‘“ﬁx:’-"”ﬁi o Servies sulsse détaionnage
Engineering AG e Servizio swizzern di faratura
Zeughausstrassa 43, 8004 Zurich, Switzeriand a*:-'l.-":fl“k S  swiss Calibration Sarvice
Accrodiled by e Seiss Accradiation Sevice (SAS) Accraditation No.: 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:

aj

o)

|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 Technioues”, Decamber 2003

|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 1o 3 GHz}",
February 2005

Federal Communications Commission Office of Engineenng & Technology (FCT 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:

Measurament 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.

Anfenna 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 1o the body axis. '

Feed Point Impedance and Aefum Loss: These parameatars are measured 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.

Electrical Deiay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required,

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

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

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

Cartificate Mo D1A00V2-50029_RMartD Paga 2ol
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Measurement Conditions

DASY systemn configuration, 8a far as nat given an pags 1.

DASY Version

Extrapolation

Phantom

Distance Dipole Cantar - TSL

Zoom Scan Resolution

Freguency

Head TSL parameters

The foliowing parameters and salculations were applied.

Mominal Head TSL parameters

Measured Head TSL parameters

Head TSL temperature during test

SAR result with Head TSL

| SAR averaged over 1 ¢m’ (1 0] of Head TSL

SAR measunad

SAA nomeallized

5AR for nominal Head TSL parameters

CAEYR V52 il
Advanced Exirapolation
haduiar Flat Phantom V5.0
‘II'.': mm with Spacar
dy, dy, 0z =5 mm
THIX) MH7 = 1 MH? =
Temperatura Permiltthvity Conductivity
A0 LZ 40.0 -':..4[! mha'm
(220 +{1.2) "0 411 28 % 1.¢5I‘I‘||1E:~"rn—.-?_i"-‘::-_
1.6 £0.2)°C
Condition N
EEE‘T mW imput powar 100 mW g
norralized to W 11-I‘.'-I'I vy g
normalized to 1W 3594 miV /g = T?.ﬁ T (K=2) ]

SAA averaged over 10 cm” [10 g) of Head TSL cundition
S5AR measured 250 mW inpt posne S5Z3mW g
SAR normalized normalized to 1W 20.8mW /g

SAR for nominal Head TSL parametars

normalized to 1W

20.8 MW /g = 1.5 % (k=2

Corilicale Mo: D1900V2-5d029_MeriD

Fagedofd
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Body TSL parameters
TI]e_][:-llnwlnE parﬂr]'l_n?hlar_s and calcuwigtiong wg[f}_apull-:-d,
Temperatura Permuittivity Conductivity
Hominal Body TSL parameters 220G 533 1.582 mha'm
Measured Body TSL parameters (22002 °C 5406 % 1.58 mho/m « & %
Body TSL temperature during test (2.5 0.3 "C
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Cordition
SAH measured 250 mW input power | 1.3 mW /g
S5AH normalizea nermalized o W 41.2mW /g
SAR for nominal Body TSL paramatars normalized o 1W A0.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Bady TSL conditian |
S5AR measwrad ZE0 mW Input powe 5.50 mW /g |
SAR nosmalizad normalized to TW 22.0mW S g
SAH for nominal Body TSL paramsters nermalizad b TW 21.9 mW /g = 16.5 % (k=2)
Ceeilicane Mo; OH 900 2-58028 Maril Fage 4 of 4
TRF-RF-303(03)100616 Page137 /151
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 407 L2-1.4 1k
Aeturn Loss - 356 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed posnt 45,54}k - 0.8 [

Return Loas - 26.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1196 ns

After bang term use with 100%W radiated power, only a slight warming of the dipela near the feadpoint can be measwrad.

Thee dipole is made af standard semirgid coaslal cabie, The cerer corductar of the fesding ling is directly connectad to the
second amm of the dipele, The antenna is therefos shart-creulted for CO-signaks

Mo excessive farce must be applied to the dipole ams, because they might bend of the soldersd connections near the
teadpaint may be damagec.

Additional EUT Data
Manufectured by SPEAG
Manufactarad on Decemiper 17, 2002
Carificata Mo: 0 S00VE-54028_Mar1d Page 5 of &
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DASYS Validation Report tor Head TSL

Date/Time: 23.03.2010 11:39:54
Test Laboratory: SPEAG, Zunch. Switzerland
DUT: Dipole 19 MHz; Tyvpe: DTV 2; Serial: DISNV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz: Duty Cycle; |11

Medium: HSL 1711 BR

Medium parameters used: £ = 1900 MHz: 0 = 145 mha/m; £, = 41.2; p = 1000 kg/m’
Phantom section: Flast Section

Measurement Standard: DASYS (IEEETEC/ANSTC63.19-2007)

DASY S Confizuration:
= Probe: ES3DV3E - SNANS; ConvF(5 09, 5.09, 5.00); Calibrated: 26.06,2000
= Sensor-Surface: dmm ( Mechanical Surface Detection)
= Electronics: DDAFRA Sn60H ; Calibrated: 02.03.2010
«  Phantom: Flal Phantom 5.0 (front); Type: QDOOOPSOAA: Serial- 1061

¢ Measurement SW: DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW [d=10mm, dist=3.0mm (ES-ProbeZoom Scan (7x7x7) /Cube 0 Measurement
grid: de=3mm, dy=5mm, dz=5nun

Reference Value = 96,3 Vim; Power Drifl = 0,064 dB

Peak SAR {extrapolated) = 133 Wikg

SAR(L g = 10 mWig; SAR(T0 g) = 5,23 mWig

Maximum value of SAR (measured) = 12.7 mWig

B -

o1}
4

A

12

-1G
20

0dB = 12, 7mW/g
Certficals Moo D900V 2-54029 Marin Prge @ ol 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Dratef Time: 17.03 2000 12:36:35
Test Laboratary: SPEAG, Zurich, Switeerland
DUT: Dipole 1900 MHz; Type: D1900Y2; Serial: D1900Y2 - SN:5d029

Communication Systenm: CW; Frequency: 1900 MHz: Duty Cyele: 1:1

befesulivmm: MSL UL | BR

Medinm parameters used: (= 1900 MHz: a0 = L58 mho/m: &= 55; p= [0 ]r.g.flnl?‘
Phantom scetion; Flat Section

Measurement Standard; DASY 5 (IEEEJABECANST Ca3, 192007

DASYS Contiauration:
»  Piche: ES3DW3 - SN3205; ConvE(4.59, 4.59. 4.59): Calibrated: 26.(1. 2K
o Sensor-Surface: 3mm Odechanical Surface Detection )
o Flectromics: DAES Sna0l: Calibrated: 020320010
e Phantom; Flat Phantom 5.0 (hack ) Type: QDIOPSOAA; Scrial: 1002

«  Measurement SW DASYS, VA2 Boild 157 SEMCAL X Yersion 14,0 Build 57

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

Reference Value = 93,6 Vim; Power Drift = (0.082 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAHR g = 103 mW/e: SAR(IOD p) = 5.5 mWip

Muximum value of SAR {measured) = 13 mW/p

"
4
&
=12
-1k
|

O dB = 13mW/e
Cedlicate Mo D1900V2-54029 MariD P&.’_‘;E Aaol@
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Impedance Measurement Plot for Body TSL

17 Far 2010 LASITESE

Cerificate Mo D1BO0VE-5d020_Mari age 9 of 9
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e

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

Calibration Laboratory of
Schmid & Partner
Engineering AG =

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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%

Calibration Equipment used (M&TE critical for calibration)

| 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 - /
; bl =

Approved by: Katja Pokovic Technical Manager A

-

Issued: March 22, 2010

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

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

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S 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 =5mm

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 - e

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 520mW/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
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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 +4.2|Q
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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“TRF-RF-303(03)100616 Page147 / 151

Copyright © 2011, Digital EMC Co., Ltd.




_Report No.: DRTFCC1108-0325 FCC ID: ZNFE510 Date of issue: Aug.30,2011

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 U11 BB

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

Measurement Standard: DASY S5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
*  Probe: ES3DV3 - SN3205: ConvF(4.53, 4.53, 4.53); Calibrated: 26.06.2009
*  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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