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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822)
H i MULILLITS
Calibration Laboratory of \\%y} Schweizerischer Kallbrierdienst
SUhml_d & If'artner % Service suisse d'atalonnage
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Zeughausstrasse 43, 8004 Zurich, Switzerland I Swiss Calibration Service
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Accredited by the Swiss Accreditation Sorvics (SAS)
The Swiss Acoraditation Servics iz one of the signatories to the EA
Multilateral Agreement for the recognition of ealibration certificates

Accreditation No.: SCS 108
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ciew  [OEAPANELH T |Cortifiaats No: D2450V2-822 Jan12
CALIBRATION CERTIFICATE =
Object |D24s0VZ -SN:822
Calibration procedure(sh QACAL-05v8

Calibration procedure;
Callbratien date: [January 10, 2012 7 T Seda g o]

This calibration certificate documaents the traceabiity to nations| stendards, which realize the physical units of messurements [S1),
The measurements and the uncarainties with confidence probability are ghven an the following pages and are part of the cerificate.

All calibeations have besn condusted in the closed laboratory facility: erwironment temperature (22 £ 3)°C and hurnidity = 70%.

Callbration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date (Certificate Mo Scheduled Calibration

Fowar miebar EPM-4428, GBE3T4EOTOL 05-Oat-11 {No. 217-01451) Qet-12

Power sensor HP B4B14 UsS3Ta027e3 08-Cot-11 (No. 2i7-01451) Oot-12

Raefarence 20 dB Attenuatar SN G086 (209) 29-Mar-11 (No. 217-01368) Apr12

Type-N mismabch comiination SM, 50472/ 08327 28-Mar-11 (Mo, 217-01371) Ape-12

Reference Frobe ES30V3 SM: 3205 A0-Dec-11 {No. ES3-3205_Deci1) Dec-12

DAE4 SM: B0 04-Jul-11 [No. DAEA-E01_Jul11) Jul-12

Secondary Standards IC # Check Date (in houss) Schedulad Check

Powar sensor HP B4B14 hYa108g317 18-0at-02 (in house check Oct-11) In hoese check: Oct-13

AF gereralor &S SMT-06 100005 04-Aung-89 in house check Oct11) In howsae check: Oci-13

Metwork Analyzer HP 87E3E IS537300585 54206 18-0et-01 {im house chack Oct-11) In house chechk: Oci-12
Mame Function

Galibrated by: P_un:n-rgawaﬂ S . Laboralory Technician .

Approved by: o Tachnical Manager: .

E
Lo L

Issued: January 10, 2042

This calibration cerificate shall nol be raproduced exeapt in full without written approval of the labonatony.
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)

i J n.1'|"|“,ra.-_,
Cﬂllhll':a‘llﬂl'l Laboratory of fh-“_'_?,:?}, Schweizesiseher Kalibrierdienst
SCEhml_ﬂ & E?Ell"l:EGr iﬁi Service suisse d'd@alonnage
naineearnin = - Servizio svizzero di taraty
Ztughﬂsstrasse dgi, B004 Zurich, Switzerland ?ﬁ F s Cabt ”
b "‘Enmﬁﬁ"‘h Swiss Calibration Service
Accredited by the Swiss Accraditation Senice (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MA 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 Technigues”, 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

¢) Federal Cornmunications Commission Office of Engineering & Technology (FCG 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 5

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s 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.

s Feed Point Impedance and Aefum 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.

« FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

s 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.
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)
Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS WE2.8.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 caleulations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 4.2 1.80 mha'm
Measured Head TSL parameters (22.0+02)°C 382:6% 1.85 mho/m £ 6 %
Head TSL temperature change during test < (.5 - e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 m\W input power 13.2mW g
SAR for nominal Head TSL parameters normealized to TW 52.1 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW input power B.12 mW g
SAR for nomingl Head TSL parameters normalized to 1W 24.3 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parametars and ealeulations ware applied.
Temperatura Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 827 1.85 mhoi'm
Measurad Bady TSL parameters (220=02)°C 506 +6% 2.01 mho/m =8 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measured

250 mW input power

1Z2mW /g

SAR for nominal Bady TSL parametars

normalized to 1W

S1.6mW /g x17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

E10mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Cerificata Mo: D24502-822_Jan12
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 6380 +4.1j0
Return Loss -253dB
Antenna Parameters with Body TSL
Impedanca, transformead to feed point Bli1Q+53Q
Return Loss -25.4dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.158 ns

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

The dipcle is made of standard semirigid coaxlal cable. The center conductor of the feeding lins is dirsctly connected to the
sacond arm of the dipole. The antenna is therefore short-clrcuited for DG-signals. On some of the dipoles, small end caps

arer added to the dipole arms in ordar to improve matching when loaded according to the position as explained in the
"Measurement Conditions’ paragraph. The SAR data are not affected by this change. The overall dipele length is stil

aceording to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar the

feedpoint may ba damaged.

Additional EUT Data

Manufactured by

SPEAG

Manutaciured an

December 11, 2008
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)

DASYS Validation Report for Head TSL

Date: 10.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 822

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; &, = 39.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS2 Configuration:
» Probe: ES30W3 - SN32035; ConvF(4.43, 4.45, 4.45); Calibrated: 30.12.201 1
= Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDUOOPS0AA; Serial: 1011

« DASYS2 52.8.0(692); SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 99,405 Vim: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 271020

SAR(1 g} = 13.2 mW/g; SAR(10 g) = 6.12 mW/g

Maximum value of SAR (measured) = 16,876 mW/g

0

-4,

! 9,60

1440

SLE

2400 :

0 dB = 16.880mW/g =24.55 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)

Impedance Measurement Plot for Head TSL

16 Jan 2842 14:28:23

1131 & 267.58 pH
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)

DASYS5 Validation Report for Body TSL

Date: 06.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: §22

Communication System: CW;, Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; o = 2.01 mho/m; &, = 50.6; p = 1000 'kg;‘mi
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)
DASY 52 Configuration:
= Probe; ES3DV3 - SN3205; ConvE(4.26, 4.26, 4.26); Calibrated: 30.12.2011
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
» DASYS252.8.00692), SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=Smm

Reference Value = 96.185 Vim; Power Drift = -0.0031 dB

Peak SAR (extrapolated) = 27.06 110

SAR( g) = 132 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 17.340 mW/g

S00
1000
16,00
2000
2500
0 dB = 17.340mW/g = 24.78 dB mW/g
;;I:tilir:aie; Mo: D2450V2-822_Jan12 Page 7 of 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V?2) (sn:822) (cont’d)

Impedance Measurement Plot for Body TSL

B Jan 2012 13:58:i44
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540)

Calibration Laboratory of A Schweizerischer Kalibrerd)
. by -f=_,= B nscher Ka rened
Schmid & Pariner o c Sarviie sulsse dMaknnage
Enginaanng &G e — i Barvizin svizenre di laraboa

Zoughawmstresss 43, 1004 Furich, Switsadand .i._"".-'::.l_{‘l-.q:‘?ﬁ‘ 3 B Pl Hasy B wlion
Mecredited by ihe Swiss Accrediation Service {5A%5) Accroditation Ne.: SCS 108

Thae Bwis socradltation Serdoe s one of the signatories io the EA

Multilstera| Agresmeni fer tha recegnition of calibralion cenificabes

cisst | PTT Cortizate No: EX3-3540 Jull1
|CALIE RATION CERTIFICATE |

Oitject EXA0N - S 3540
| Cabbraton procedmmis) O CAL-01.vB, O CAL-1297, O CAL-T4 w3, OA CAL-23.vd,
[ Q8 CAL-25 v

‘ Calibration procedure Tor dosimetiic E-ield probes

Cabbration daba: July 21, 2011

This cablsaben ceilifoals doouments e lraceabidty bo nabioral sisrdarde, which reakos the phymesl units. of e s mant (81
The s simamanls and 1h uncenainies wiih confidence probabiity oes given onthe fallewing pages and am par of the cedhicile

Al e lbrafion hese Bean cerdidod in e dosed Riboraony Taolty anvisonmaen ] emperabum {22 £ 3)°C ard hamidity = 7

Cabbroton Equpmentused (MATE crifcal ki caliralion)

Frisary Slardards " [ Cot Dule (Cmrtificntis W) Bctaduked Calbration .
| Fawer meter E44 136 0B41299674 31-Mar-11 o, 2A7-01 372} Apr-12

Pwar wenscr E44 124 Mra14sann7 | 31-Mar-11 (Mo, 217 3T Api-12

Amlererce 38 Atlenustor | GM: 55054 [3¢) | 20Mar-11 [P, 217-21358) Ape12 '
Rukerce 20 48 Aanusbor | S5H: 55086 [206) 28.Mar-11 Mo, 21701 367} fpr-12

Relevence 30 dB Amnuator | 5. 55128 [308) | 20-Mar-11 (o, 31721 3705 pr-12

Rafwerces Prabe EEIONZ | &M 3013 | 28.Dec10 (Mo E53-9013_Decta) D11 :
DAE4 SN B84 | 3-Mu-11 (No DAE4-B54 Mary11) May-12

Seconary Sladands 0 ' | Chect Dute gn houss) Echeduled Gheck —
RF gecmrator HF ARAEC LIE3E42U01700 | 4-Au-50 (i house chedk Dol-0E) In house check: Qel-11

Mubwork Aralyzar HP 8753E__ | US37300885 18-t (i houss check Cet-Hi) I house ehack: Dzl-11 |

Haree Funaion e
Calbraied by Katja Fokaws Techrical Managar j

Approend by Piwin. Fember sty Managar 0 = i

lmsued July 21, 2001

Thiz cabbrabon catificais ahal rai L-_ i d ascspd in | withoul weitien approval of the laboaion
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
Calibration Laboratory of AN g Schwelzerischer Kallorierdianst
Schmid & Partner e G Service suduse ditalonnigs
Enginzering AG e 5 SN
Bmsghausstrasse 43, 5004 Durich, Switzarland E __":a-l-w"* = Swiss Calibration Servce
Aucradied by e Swiss Accmdlaion Serdos (SNE) Aceraditstion Moz SCS 108

The Swiss Accrediation Servien | ane of tha skgnriones to the EA
Bdiiateral Agreoment for the recognition al calibralicn cartilicalos

Glossary:

TSL t=sue simulkatng liquid

MIORMx Y,z sansilivily in free apace

ConufF sarsilivity in TSL ¢ NORM:y 2

DGR dicda compresalon point

CF crast factor {1iduly_cycle) of the RF signal

& B, C modulalion dependeant lingarization paramealars

Palarization @ ip rotation around probe axis

Palerzation §i 8 ralabion arcund an &xis that ks In the plana nommal 1o probe axis (@l mesuramant oanler),

|z, 8 =0 is narmal bo probe axis

Calibration Is Performed According to the Following Standards:

&) IEEE 5td 1526-2003, *|EEE Recommended Praclics for Determining the Feak Spatisl-Averaged Speoiiic
Absorplion Rale (SAR] in the Human Head from Wireless Communications Devices: Measuremend
Techniques”, Dacember 2003

by IEC §2208-1, *Procadura o measure (he Specilic Absompdion Rabe (SAR) far hand-held davicas wsed in closs
prowimity 1o the ear (frequency range of 300 MHz to 3 GHz)®, February 2005

Meathods Applied and Interpretation of Parameters:

*  WORMr 2 hssessed for E-fiald polarizetion & = 0(f = 900 MHz in TEM-cell; f > 1800 MHz: R22 “E\'Elﬂulﬂﬂll
MORMwy, 2 &g only intarmediate walues, ie., the uncartaingies of MORM:x,y, 7 doee not affact tha E % fisldl
uncertainty Inside TSL (see below Cane).

o NORMTx 2 = NORME, .2 * equency_rasponss (see Frequency Response Chart). This linearization ts
implemnenbed in DASY 4 goftwans versions katar than 4.2, Tha uncerangy of the regquency response is includad
in the slated uncartalnty of Conw.

»  DOPx .z DCP are nurmesical linsarization parametens assessad based an tha dala of power sweep with TN
signal [no uneertainly required). DCF doas not depend an fraguancy nor maedia

s PAR: PAR s ihe Peak o Average Raetio thel is not calirabed but determined based an the sgnal
characienstics

»  AxpZ Bxpz Cxpz, VRnps A, B Care numerical linsarization parsmeters sssessed basad on the dala of
power sweep for specfic madulation signal. The parameters do not depend on frequency nor media. VR s the
maimum aalibralion ramge axpressed n RMS volage across the dicde.

«  CaneF and Boumdsry Effact Paramelers: Assassed in flat phantam usirg E-field {or Temparatura Transfer
Standard for f = B MHz) and nside waveguide wsing anahdical fald dstributions basad an powes
measurgments for F> 500 MHz. The same selups &ra uzad for assassment of the pararmetens applied for
boundary compensation (alpha, depth) of which typical uncedainty values are given. These parameters ans
usad in DAST4 softwara 10 improve probe accuracy close (o the bound ary. The sensibvity in TSL coresponds
i NORM . 7 * ComeF whanshy the uncartainty corasponds 1o that givan for CorvF, A frequency dependant
ConvE is used i DASY version 4.4 and highar which allows extanding the valdity friam & 50 hHz to £ 100
LTI

= Sphvanical isoropy (30 devistion from isoiopy)- ina field of low gradienta realized using a flat phantom
axposed by 8 patch antenna,

v Sensor Offsel The sensor offset comasponds (o the affsel of vifual measuremant cantar from he prabe lip
{on probe axis), Mo tolerance reguined.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXIDVE — GM:3520 Jighy 71, F011

Probe EX3DV4

SN:3540

Manufactured:  August 23, 2005
Calibrated: July 21, 2011

Calibrated for DASY/EASY Systems

{Mata: non-compabblo with DAZY2 systeml)

Cerlificate Ma: EXF-3540_Jul11 Page 3of 11

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 32AE0317-SH-02-D
Page : 43 of 51
Issued date : July 3,2012
Revised date  : August 6,2012
FCCID : AZD220
Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXIDNE— SN 2540 July 21, 2111

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3540

Baslc Calibration Parameters

| Sunsor X Sansor Y o | Gansor £ Uric (k=2}
Borm {ui{Mim) 1 : 0.45 ‘ 0.53 05 [ 2101 %
DCP ()" | 100.9 101.2 [ a8
Modulation Calibration Parametars
Ui Communication Systom Hama PER [ | A B C VR Unc®
dB | dB OB mv (h=2}
10000 | CW ] 0O | x| 000 | 000 1.00 1398 | 2.2 %
f 000 | naon 101 1180
z 0.00 [ 100 1125

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the covarage factor k=2, which for a normal distribution cormesponds to & coverage
prabability of approximately 95%.

¥ i uncedaniies of Mo, v 2 do ot alect e E% e enoerainty inskde TEL (soe Fages & and &)
* purmasica Enaarizaiion paramales: unceriainky nol required.
* Unoeriainty is dalermined using the mas. desistion from B respones apphying metangulan dstsbution and & eepressed for e squae of the

Pk vl

Cemfcabs Mo EX-A840_ i1
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EX30Wd- SH.3540 Juby 21, 3011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3540

Calibration Parameter Determined in Head Tissue Simulating Media

1 Mz Hfmmﬂmr ““"[E‘nff-“” ConvF X | Conwf ¥ | Com Z | Alpha m | IE:":?F B
| 300 45.3 0.87 11.39 11.36 11.38 0.20 0.71 13.4%
450 435 0.87 1047 | 1047 | 1047 | 042 | 187 | +134%
B35 41.5 .90 1002 | 1002 | 02 | 060 | 073 | £120%
B0 41.5 0.97 9.62 9.82 9.82 0.57 | 07 | #£120%
1480 4.5 1.20 B.51 941 9.41 036 1.13 +12.0%
| 1640 40.3 1.29 8.35 9.35 9,35 069 | 0DB0 | £120%
1750 40.1 1.37 B.13 8.13 8.13 077 | 055 | £120% |
1810 40.0 1.40 B.E1 a.41 4.81 .76 0.55 £12.0 %
1900 40.0 140 B.65 8.65 865 | 064 | D62 | +120%
| 1950 _40.0 1.40 B.46 8.46 8.48 074 | 056 | £120%
2000 40.0 1.40 BE3 A.58 BES | 072 | 086 | +120%
2450 M2 1.80 165 7.65 7.65 .61 062 £ 12.0%
2600 3.0 1.96 7.52 7.52 7.52 051 | 072 | £120%
A50 7a 281 1.24 T.24 T.24 .25 1.20 £131%
5200 360 4 B 471 | 47 471 0.35 | 185 | £131%
5300 35.8 4.76 4.39 4.39 4,39 035 | 185 | #131%
500 a8 4 96 i 50 &30 4.30 45 165 £ 131 %
5600 35.5 5.07 4.00 4.00 4,00 0.50 | 185 | £131%
5800 383 5.27 4,18 416 4,16 045 | 185 | £131%

¥ Frequency vabdity of + 100 Mz snly apphes for DASY w4 4 and highar [se Page 2), éita £ & nesdricted 2 £ 50 MHZ The unceriainty & e RSS

of the ConyF encertaisty al cabboalion Fegeansy and Fek urcenanly for e indicalsd Mmequendy band.

* & Wreouencies below 3 GHz. the walidity of Sssue patamets (cand af an b eliced o 3 10% i guad compensation formua s appied o
i g AR vakins. A1 beguirces aboee 3 GHe, e vabidiy of issue parametens (o and o) is resircled o & 3% The wicertarty = e RBS of

ek ComF unceniainly for indicaied imget lssus parsmeiers.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
ExaD04- SH-3540 Jaily 21, 7011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3540

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth T3
| fiMHz)" | Permittivity " g " CarwFX | ConvF Y | ConwF Z | Alpha |  (mm) [k=2}
200 5R2 082 1111 11.11 11.11 047 | 145 | +134%
450 EE.T 004 1161 11.61 11.61 D03 | 100 | +134%
Bas5 482 0.97 10.29 10.28 10.2% .78 064 | +£12.0%
L B0d 550 1.0:5 1004 10,05 1005 ET 0.74 +12.0 %
1450 54.0 1.30 8,02 a0z .02 bss | 078 | +12.0%
1 Gl A1R 1.4a a1 211 .11 0GR 0.65 + 12,0 %
1750 534 1.49 .21 821 821 | 078 060 | +12.0%
|18 63.3 1.52 £.00 8.00 .00 070 063 | +12.0%
| 1900 533 1.52 795 | 7485 7.495 0.58 068 | +12.0%
1950 53.3 1.52 &.27 427 g.ar 0.7 0,62 *12.0 %
| 2000 533 1.52 B.19 a19 818 | 060 068 | +12.0%
2450 52,7 1.85 T.64 764 TE4 B0 0.54 +12.0 %
| 260D 525 216 7.51 751 7.51 050 050 | £12.0%
2500 51.3 L] B.56 656 656 0.20 1.60 +13.1 %
5200 48.0 5.3 394 3ad 3.94 0.55 1.90 +13.1 %
5300 4B.0 542 3.50 359 .50 .55 1.80 | +13.1% |
5500 4B 585 3,56 356 3.56 058 180 | £131%
SB00 4.5 BIT 3.25 328 328 &0 1,90 | £131%
50D 4B.2 800 3,40 340 340 [ oeD 190 | #1311 %

* Fraquerey validisy of 100 MHz onfy applies far DASY w4 and Bigher (see Pige 1], &lss il is nesvicted io = 60 WHz. The uncariamty is. the RIS

of et ConiF uncEmainty o calfbration Irequency aad lhe wncetainly for the indicated freguency band

" i ragpsan i Delow 3 GHZ, the vakdiy of tssue parametens (o and ) can be relaxsd fo © 105 T liquid comparnd ation formuls s appled o
measured SAF vabsss, Al beguancks aias 3 OHE, ihe validity of e parsmes|es (o and <) & reslncsd ool 5% The uncerlanty o e b= ol

the Con unsaiainty far indicaked lagel dssos paameiens
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXI04— SH: 2540 Juby 21, 2011
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequenoy Response of E-field: £ 8.3% [k=2)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)

EX30NN— S350 July F1, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =13800 MHz R22
1 ] ¥ L] ']
Tk ke ¥ z Toi S T E

] [ i
E i [P 5y .:..‘ - .- ﬂ-'-‘-!-'_""i'. ',—H.--.;.-'?-".
i i
05 . :
[ 8 3 = b 4 : P L1 | 1 i .
i 1 3] ] 5 100 =11
Foll [
[ ] L] ¥ |
t"::’ll i 'IT1I.- IS'ﬁI-. 25T
Uncertainty of Axial |sotropy Assessment: £ 0_5% (K=2)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXAD4= Sh:3540 Juily 21, 3011

Dynamic Range f(SARycaq)
(TEM cell , f =200 MHz)
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Uneertainty of Linearity Azgesemant: £ 0.6% (k=2
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXNIDNE- SM:A540 Judy 21, 2011

Conversion Factor Assessment
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Uneertainty of Spherical lsolropy Assessment:  2.6% (k=2)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3540) (cont’d)
EXI0DVA- SMN:3540 July 21, 20711

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3540

Other Probe Parameters

Sansor Arangement Triargular
Connectar Angle (] Mot applicabhe
Meshanical Surfacs Dataction bMode anabled

| Oplical Surface Delsclion Moda digabled
Proba Owarall Langih o “3aTmm

“Prabe Body Diamater 10 mm
Tip Langlh B mm
Tip Diarneter 25 mm
Probe Tip lo Sensor X Calibrabion Point o 1 mm

Proba Tip o Sensar ¥ Calibrabon Pont 1mm

Probe Tip o Sensor T Calbeation Poilt - 1 mm
Recormmended Measurement Distance from Surfece 2 mm
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