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Probe 3592

Calibration Laboratory of o,
Schmid & Partner ;ﬁ’&
Engineering AG Lt ida
Feughausstrases 43, 8004 Zurlch, Switzerland ff,__,/'/-_“‘\l\\.p‘
rr,l,.|.| L

Accreditedt oy tne Swiss Accreditation Service (SAS)
The Swiss Accreditetion Service is one of the slgnatories to the EA
Multilateral Agresrmant for tha recognition of calibration certificates

Llient

Blackberry Waterloo

Accreditation No.: SCS 108

5 Sghweizenschar Kalibrlardienst
c Servige suissa d'dtalonnage
Bervizio svirzero dl taratura
Swiss Cafibration Service

Certiticate No: EX3-3592 Nov14

[CALIBRATION CERTIFICATE

Objuct EX3DV4 - BN:3592

Calibration procedure(s)

QA CAL-01.v9, QA CAL-14.v4, GA CAL-23.v5, QA CAL-25.36

Calibration procedire for dosimetric E-field probes

November 10, 2014

Calbration date:

This calibratien carificale decuments the raceability to national slandands, which -ealize the physical units of messurements (3.
The megsurenanls and the urcenainics with confidence probability are given an Lhe lzloving gages and are part of the ceriticats.

Al calibratians have been conducted in the olossd latareteny faclly: anvironrment temperature (22 £ 310 and hemidity = T0%.

Caliration Equiprment usad (M&TL critical for calibration)

" Prmary Stanards o Cal et {Cerlifieale No.) Scheduled Galigration
Power meter E44 188 GE120uET4 03-Apr-14 iNo. ZI7-01811} Apr-15
Powsr sensur E44134 LTy 4 1438057 -fpa-14 Mo, 21701811 Apr-15
Reference 3 oB Attenugior SN: 85054 (S} 03 Apr-14 (Na, 217-019*5) Apr-18
Refzrenca 20 dB Altsnuatar SN B527TT [208] Qid-Apr-14 [Ne. 21701840 Apr-15
Refercnos 30 dB Attenuator SN 55178 [30h) O3-Apr-14 (Me. 247018200 Apr-18
Referanca Piobe ESID2 SN 3053 30-Nec-13 (Mo, ES5-3013 Dacl3) Dec-14 -
DAE4 BM: G600 153-Cec- 13 (Mo, DAES-GED_Dec1] . Dec-14
Secordary Standards 0 Check Date {in house) .- Seharulad Check
HE genaialor HF G6480 UE35420 01700 A-Aug- [in housa check 4pr-13) In houze check: Apr-16
+ Metwers Analyzer HP? BTSSE LISITIINGEE 18-Cet-{HM tin house chack Ocl-14) in hpuse sheck: Qot-14
Mame Funcficn Sig ﬁéture |
Calibrated by: Leif Klyzner Labaratory Technician - _‘9/ |
o %/,
Approved by: Ketia Pokowic Technicat Manager

Pz —=

lasuedd: Movarmbar 10, 2014

This calilraban ceilifcals shall not be reprcduced except in full without written spproval of the sbarston.
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Calibration Laboratory of .&‘\“\‘:‘\i/u;?”/,d g Schweizerischer Kalibrierdienst

Schmid & Partner ih*x\h‘z.//sl IE}'. ¢ Service suisse détalonnage
Enginearing AG S g Senvido svizzer & tarsturs

Zoughausstrasse 43, 5004 Zurich, Switzerland 14‘4@\\59 Swiss Calibration Service

secradilad by Lhe Swiss Accraditation Seqvics (SAS) Accroditation No.: SCS 108

The Swliss Accraditation Sarvice is one of the gignatories to the EA

Muliilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

MNORMxY.Z sensitivity in free space

CanvF sensitivity in TSL { MORMx 2

oGP dioda comprassion paint

CF crest factor [ 1/duty_cycle) of the RF sigral

ABCD modulation dependent linearization parameters

Palarization p s« ratation around probe axis

Polarization 3 & rotaticn arcund an axis that is in the plans nermal to probe axis {at measurement centar),

i.e., % = 0is nomal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “I[EEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR] in the Human Head from Wireless Communications Devices: Measurement
Techniques™, June 2013

by |EC B2208-1, “Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MH=z ta 3 GHz)', February 2005

Methods Applied and Interpretation of Parameters:

e MORMy vz Assessed for E-field polarization % =0 (f < 900 MHz in TEM-cel; f = 1800 MHz: R22 waveguids).
NORM:x.y.z are only intermediats values, i.e., the uncartainties of NORMy,y 2 does not affect the EZ-finld
uncertainty insicle TSL {ses below ConvF).

«  MNORM{Fxyz = NORMxyv.z * frequency response (see Frequancy Response Chart). This linsarizatian is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respense is included
in the stated uncertainty of Convé.

= DCPxy,z: DCP are numerical lihearization parameters aszessed based on the data of power sweep with CW
signal {no uncertainty required), DCF does not depend on frequency nor media.

«  PAR:PAR s the Peak to Average Ratio that is nat calibrated but determined based on the signal
characteristics

v Axyz Bxy.z Cxryz Doy VRxpz A B G D are numerical linsarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequaney nor
meadia. ¥R is the maximum calibration range expressed in EMS voitage across the diede.

e« Convf and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Slandard for f < 800 MHZz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compansatian {alpha, depth) of which typical uncertainty valugs are given. These parameters are
used in DASY4 softwars to improve probe accuracy closes to the boundary. The sensitivity in TEL corresponds
to MORMx.y.z * CormvF whersby the uncertainty corresponds to that given far ConvF. A frequency dependent
Covf is used in DASY version 4.4 and higher which allows extending thes validity from £ 50 MHz te £ 100
MHz.

= Sphercal isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offsel, The sensor offset carresponds fo the offset of virual measurerent center from the probe tip
{on probe axis). No tolerance requirsd.

»  Connecior Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX30ON4 — SN:3852 Mowamber 10, 2014

Probe EX3DV4

SN:3592

Manufactured:  September 18, 2006
Calibrated: November 10, 2014

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ systeml)
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EX30V4- SN:3552 Nowvember 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Basic Calibration Parameters

I Sensor X Sensol‘( Sansor £ Unec (k=2)
[ Marm (pyifvmyy® 0.48 _ 047 0.40 101 %
[ DEP [m¥y Nl 952 88.0 98.8
Modulation Galibration Parameters .
uip Communication System Name A B | i o ' WR Unct
dB dB VLY dB my k=2)
o W X [e11] 00 1.0 0.00 1458 £33
Y 00 0o 10 156.9
z 0.0 oo | 1o 1481 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 95%.

* The uncertairties of Momma, ¥ Z do not sffect the E'-field unnertainty irsids TSL (see Pages & and 6).

¥ Murnerical linearization narameter; uncertainty ot required.

E Uncarainty is determined using the max. deviation from linsar respense applying rectangular distribuion ard is expressed far the square of the
tield va e,
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EX3IDW4—- BN:3592

Movemnber 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Calibration Parameter Determined in Head Tissue Simulating Media

; . | Relative  Conductivity | . | Depth & Unct.
f{MHz} Permittivity {Sfm) ConvFX  ConvFY | ComvFZ | Alpha {mm) (k=2)
2600 35.0 1.96 6.80 650 5.80 0,36 0.93 +12.0 %

5260 5.8 4.71 4.63 483 463 0.35 1.80 +13.1%
g0 355 5.07 4.20 4.20 4.20 0.4¢ 1.80 131 %
5750 354 5.22 4.34 4.34 4.34 0.440 1.80 +13.1 %

" Frequency validity above 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher {sec Page 2}, else it is restricter ta £ BU Ml 1z The
uncertainty is the RSS of the DonvF Lneeitainty at calibration frequency and the uncartainly (o the indicated frequency band. Frequency wlicdity
bedow 300 MHz is 2 16, 25, 40, 50 and 70 MHz far Canv® assossmants ot 30, 84, 128, 190 and 2240 MHz respactively. Above 5 GHz requency

validity can be extended to + 110 MHz.

© Atfragquencies below 3 GHz, the validity o tissus paramelens (= and &) can be relazsed to + 10% { liguid oo pansaden fermuia is applied to
measurad SAR valuss. M frequencies aoave 3 GHz, the walidity of lisgua parameters (c and ) is 'esiricled to + 5%. The uncartainty is the R3S of

the GarwF urcedainty for ndicated tsrget tissue parametere.

* AluhaDepth ane detemined during calibration, SPFAG warrants 1hal the reimaining deviation dug 9 the boundary effect afler compensation is
always less tnan + 1% far lraguencies aclew 3 GHz and belew £ 2% for frequenties betwaen 3-8 GHz at any distance larger than haf the probs 1ip

diameter from the buudary.
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EX3DW4 SN:3592 November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Calibration Parameter Determined in Body Tissue Simulating Media

Relative " Conductivity Depth © Unct. ‘
F{MHz}® | Permittivity " (sim)" ConvF X | ComFY ComvFZ | Alpha® | (mm) {k=2)
2600 525 2.16 6.84 §.84 6,84 0.78 0.62 +12.0%
5250 | _ 489 5.36 4.06 4.06 4.06 0.45 1.90 £13.1 %
5600 48.5 577 3.78 3.78 378 045 1.80 +13.1 %
__ 5750 48.3 5.94 3.81 a.81 3.81 0.50 1.90 131 %

“ Frequency validity above 300 MHz of £ 1060 MHz only applies for BASY v4.4 and higher (322 Page 2), else ¢ is restiicled 1o £ 50 MHz. The
uncetainty is the RSS of the CanvF uncertainty at calibration frequancy and the uncertainty for the indiceted Tequenny band. Frequancy validity
bzl SO0 MLz B8 £ 10, 25, 40, 50 and 70 MHz for ConyF assessments af 30, 64, 124, 150 and 250 MEz respectively. Above 5 GH? frequency
welidity crn ne axandod 1o+ 110 MHz.

" At traquenciss below 3 BHz, the validity of tssue parameters {c and o) can he relazad Lo + 10% if higuid compensation formula is applied to
measurad SAR values. At hagquencias soova 3 GHz, the validity of tiesue narameaters (= #nd 5] o 1eslicled to £ 5%, The uncertainty is the RS35 of
}_he ConuF ynpartsinty far indicalad largel lissto paramaters.

* plphaiDepth are determined during salibration. SPEAS warrants that the remaining devistian due to the boundary sffect aller compensation is
always loss than = 1% for frequencies below 2 CHr snd helow £ 2% o ecuencies botesen 3 6 GHz st any distance larger than half the mobe lip
ciameter from the boundary.
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RTS-6046-1404-01Rev 2 L6ARFX100LW

EXIDVA- 5N:3502

Movember 10, 2014

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

Ty TTTT,TT

{normalized]
r
i
3

I
TS TITFE TFT g 117

Srequency rEspoense
[
s

08 o
B T
Uls_ .% ---I:--- ....E..... o 1
3 § i |
05 gy | | | i 11 | ! 1 = |
0 500 1000 1500 2000 2500 3000
T [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXA0n4— SN:3592 Mavernber 10, 2014

Receiving Pattern (¢), 8 =0°

=600 MHz TEM =1800 MHz R22
o °
480 4 130 . all
i) PP TR T e LTI s s
&1 EiLd 25
it s
L [ ] » L] L] ®
Tat % ¥ 2 Tat * ¥ %
L et e L R R e R R A e SR
g - ; : . i ]
5 Oipeetittegsagt B i SRR TSP e
& i : i
571 SONE: U WO “SUSMOVUIT WOV JUSUSUSSINS R, DSt
1 1 E 1 1 1 1 1 1 1 ] 1 1 1 . 1 1 1 L. 1
-k il a0 t 50 160 L
Rol[]
‘e = » |
i GOD'ML V36T Hz 2T HHz

Unecertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3Dv4 SH:3592 MNovember 14, 2014

Dynamic Range f(SARneaq)
{TEM cell , fopp= 1900 MHZ}

105+
3 104
w
e
=
i
5
o
£ 103
1 0 ol
10 102 1! NG 10! 10 108
BAR [mWiem3)
] =]
not compensated compensated

o

=

g

1w

2 [ T T T |
10 102 1404 10t 10t 102 108
SAR [mWiamd)
_* | ]
act oompensatad compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2}
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EX3DVA— SN:3542 Mowember 10, 2014

Conversion Factor Assessment

f= 2600 MMz, WGLS R22 {H_comF) f= 2600 MHZ, WGLS R22 (M_convF)
. a
* 2l
£ 10|
£ 2=
W ]
i 3
& :
10| 10
5
1 L L o ol T eIl (0 T e S
& w 15 Ao Fo o £ 1 o L w N ar = o £ 40
; 2 fmmi] [ w3 z |mm| &
anakzral Tmmed anaktoa’ T

Deviation from Isotropy in Liquid
Error {4, 8}, f = 900 MHz

Dreviation

-10 08 -08 04 -02 Q0 02 04 08 08 10
Uncertainty of Spherlcal Isotropy Assessment: & 2.6% (k=2)
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EX3DV4— SN:5592

MNovemnber 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Other Probe Parameters

Sensor Arr'angement Trigngular
Cannectar Angle [} -13.3
Mechanical Surface Detection Mode enabled
" Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
| Prabe Bady Diameter 10 mm |
Tip Length 9 mm
Tip Diameter 25mm
Probe Tip to Sensor ¥ Galibration Point 1 mm
Probe Tip to Sensor Y Calibration Poirt 1 mirn
| Probe Tip to Sensor Z Calibration Point 1 mm
Recormmended hieasurement Distance from Surface’ 1.4 mm

Cerificato No: EX3-3592 Movi4
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5000 Dipole
Calibration Laboratory of ‘_@‘\‘j'&'_'_',j'f»,,_ Schweizerischer Kallbrierdianst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland o 4@‘\\" Swiss Callbration Service

Accrediled by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Ag for the recognition of calibration certificates

Blackberry Waterloo

Client

Accreditation No.: SCS 108

Certificate No: DSGHzV2-1033_Nov13

ICALIBRATION CERTIFICATE

[ Object

Calibration procedure for dipole validation kits between 3-6 GHz

D5GHzV2 - SN: 1033
Calibration procedure(s) QA CAL-22.v2
Calibration date: November 08, 2013

The Is and tha un

Calibration Equipment used {METE critical for calibration)

All calibrations have bean conductad in the closed laboratory facility: environmen! temperature (22 = 3)°C and humidity < 70%.

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (Si).
with confidence probatility are given on the following pages and are part of the cenificale.

| Primary Slandards oy Cal Data (Ceriticate No.) Scheduled Calibration
Power mefer EPM-4424 GB3I74B80704 089-0ct-13 (No. 217-01827) Qct-14

Power sensor HP 84B1A USa7292783 09-0ct-13 {No. 217-01827) Oct-14

Power sensor HP 3481A | MY41092317 08-0¢i-13 (No. 217-01828) Oct-14

Referance 20 dB Attanuator | SN: 5058 (20k) 04-Apr-13 {No. 217-01736) Apr-14

Typa-N mismatch combination £N: 5047.3 / 08327 Od-Apr-13 (No. 217401739) Apr-14

Refarence Probe ESIDVI SN: 3205 28-Dac-12 (No. EE3-3205_Dec12) Dec-13

DAE4 SN: 801 25-Apr-13 (No. DAE4-601_Aprid) Apr-14
| Secondary Standards e Check Date (in house) Scheduled Check

HF generator A&ES SMT-06 100005 04-Aug-99 {in house check Get-13) In housa check: Oct-15
Netwerk Analyzer HP B753E UIS37390535 S4208  18-Oct-D1 (in house chack Oct-13) In house check: Oct-14
Nama Function nalur&[}

Calibrated by: Claudio Leubler Labaratory Technician l

Approwvid by: Katja Pokovic Tachnical Manager

/e;;é%’;—/

Issued: November 8, 2013

This calibration carificata shall not be reproduced except in full without wiittan approval of the laboratory.

Cenificate No: DSGHzV2-1033_Nov13
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Seryizio svizzero dl taratura
Swiss Calibsation Service

Accradiled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multis Ags t for the gnition of callbration 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) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2 “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

c) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the 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 uncentainty required.

e Electrical 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 resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DSGHzV2-1033_MNov13 Page 20t 8
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Measurement Conditions
DASY systern configuration. as far as not given on page 1. —

DASY Version DASYS v528.7

Extrapolation Advanced Extrapolation

Phantom Modular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratic = 1.4 (Z direction)

Frequency

5200 MHz + 1 MHz
5500 MMz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The following parar

and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.0 4.66 mho/m

Measured Head TSL parameters (22.0x0.2)“C 35.0+6% 4.46 mho/m £ 6 %

Head TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW inpul power 7.99 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.4 Wkg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL paramstars normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.6 4.96 mho/m

Measured Head TSL parameters (22.0+0.2)"C HE£6% 4. 75 mhoim£6 %

Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 MW input power 851 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.4 W/ kg £19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.41 Wikg

SAR lor nominal Head TSL paramelers normalized to 1W 23.9 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The following p s and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 353 5.27 mho/m
Measured Head TSL parameters (220=02)"C 342+6% 5.08 mho/m + 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5800 MHz
hsn?awaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power B.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 79.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.28 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 22,6 Wikg + 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance. transformed to feed point 49.1(-960Q

Return Loss -20.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point o 50.302-4.1 2

Retum Loss -27.7dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 3 57.80-4.0ji2

Return Loss -21.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.213 ns

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

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 shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 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 dipole length is still

according to the Standard.

No excessive force must be applied to the dipole armns, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 08, 2004
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DASYS5 Validation Report for Head TSL
Date: 08.11.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GIz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: ULD 0 - CW ; Frequency: 5200 MHz, Frequency: 5500 MLz, Frequency: 5800
MHz

Medium parameters used: £ =5200 Mltiz; o = 4.46 S/m; £ = 35; p= 1000 kg/m® Y

Medium parameters used: f = 5500 MHz; 6 =4.75 S/m; g, = 34.6; p = 1000 kgfm :

Medium parameters used: [ = 5800 MHz; 6 = 5.06 S/m; & = 34.2: p = 1000 kg/m®

Phantom section: Flal Section

Measurement Standard: DASYS (TEEEAEC/ANSL C63.19-2007)

DASYS52 Cenfiguration:

e Probe: EX3DV4 - SN33503; ConvF(5.41, 5,41, 5.41); Calibrated: 28.12.2012, ConvF(4.91, 4.91,
4.91); Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

o Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAF4 Sn601; Calibrated: 25.04.2013

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
+ DASY5252.87(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/7Z.oom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=14mm

Refercnce Value = 64.635 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.5 Wikg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.397 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) =8.51 W/kg; SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz7z/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.128 V/m; Power Drifl = 0.08 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.01 W/kg: SAR(10 g) =2.28 W/kg

Maximum value of SAR (measuvred) = 19.2 W/kg
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Impedance Measurement Plot for Head TSL
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