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Calibration Laboratory of
Schmid & Partner

Schweizerischer Kalbrierdienst
Service suisse d'étalonnage

Engineering AG Tk Bervizio svizzero di taratura
Zovghausstrasse 43, 8004 Zurich, Switzerland 'fgfﬁ\..\* Swiss Calibration Service
g
herredibed by e Swims Accrediaton Sensce (SAS) Accreditation No.: SCS 108

The Bwiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  RTS (RIM Tosting Services) . Cortificate No: ES3-3225_Jan11
lCALiE RATION CERTIFICATE e

Object ES30V3 - SN:3225

Calibration procedureds}

QA CAL-01.v7, QA CAL-23.v4 and QA'CAL-25.v3 :
Calibration pmuedufe for dosimetric E-ﬁald prubas j_’:-___" i

Calibration data January 13, 2011

[ This calibralion certificate doacuments the iraceakdnty 1o nehanal standards, which realize the physical urls of measwrements (51}
The measuraments and the uncertaintes with confidence probakility are given on the fallowing pages and are par of the zefificate,

Al caFralions have been sonducted in the closed laboralory Faclty, envirgnrnent wrmperalure (22 2 3)°C and humidiy < T0%,

Cahbraton Equipment used {METE cntical for calibration}

Prirmary Slandards _os _Cal Date (Cartificate No.) Scheduled Calibration
Power mater E44198 GE41203074 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor E44124 MY 41455277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44128 MY 1458087 T-Apr-10 (No. 217-01138) Aor-11
E Reference 3 dE Atlenuator M- 55054 (Ao} 30-Mac-10 Mo, 21701158} Mar-11
| Retarence 20 dB Attenuatar M- 55086 (200) A0-Mar-10 (o, 21701167} Mar-11
Feterence 30 dB Attenuatar SM: 55128 (30h) A0-Mar-10 Peo. 217T-01160) Mar-11
Reference Probe ES30DVE SM: 3013 28-Dec-10 (Mo. ES3-3073_Declid) Dec-11
DAES | SN: BED 20-Agr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standargs og Chack Date (in howse) Scheduled Chadk
| RF generator HP 864805 UEIG42LI01T00 A-Au3-99 {in houge check Oct-0F) In hauge check: Oct-11
Netwiork Analyzer HF 8753E 53T ae05a5 18-0ret-01 {In house check Oct-13) In house check Oct-11 |
Hams Funclion _ Sinabure - |
| Caligrated by: daton Kestrati " v LMT“&“‘W“ I i (Ci__lk
| Approved by Katja Pokowic

"hls |:>a||l:|ra.11|:-r~ l:srhicaia shai not b reproduced except in full without wiitlen approva of the Inbumhorr

. Tachnical Manager .

Isswed: January 15 2011

Cantficale Mo ES3-3225_Jani
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switrerland

5 Schweizarischer Kalibrigrdienst

c Sarvice suisse d'étalonnage
Servizio svizzero di taratura

5 Swiss Calibration Service

Acerediled by lhe Swiss Accreciation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreament for the recognitien af calibration cortificates

Glossary:

TSL tisgue simuiating liguid

MNORMx,y 2 sansitivity in free space

ConvF sensitivity in TSL / NORMzy.z

DCP diode compression point

CF crest factor (1iduty_cycle) of the RF signal

A BC madulation dependent linearization parametears

Folarization o q rotation around probe axis

Podarization 4 i rotation around an axis that is in the plane normal to probe axis (at measurement center},

i.e., % =0is normal to probe axs

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, *IEEE Recommendad Practice for Dafermining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Meaasurement
Technlgues”, Decambar 2003

by 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

Methods Applied and Interpretation of Parameters:
«  NORMx y,z: Aszessed for E-field polarization & = 0 (f = 8300 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx.y z does not effect the E*-field
uncertainly inzide TSL [zee below ConvF).

= NORM(Ax v,z = NORMx,y.2 * frequency_response (see Frequency Response Chart), This linearization is
implemented In DASY4 software versions later than 4.2, The uncertainty of the frequency response Is included
in the stated uncentainty of ConvF.

s DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweeap with CW
signal {no uncertainty required). DCP does not depand an frequency nor media.

s Ax vz Bz Cxyz VRx 2 A B, Care numencal linearization parameters assessed based on the dafa of
power sweep for spacific maduiation signal. Tha parameters do not depend on fraquency nor media. VR is the
mizximum calipration range expressed in RMS voltsge across the diode.

«  ConvF and Boundary Effect Paramelers: Assessead in Nat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavequide using analytical field distributions based on power
measuraments for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramelars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NOFRME, v, 2 * ConvF wharaby the uncertainty corresponds to that given for ConvF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
Mz,

«  Spherical isofropy (30 deviation from isofrogy): in a field of low gradients realized using a flat phantom
exposed Dy a patch antenna.

+  Sansor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
[on probe axs). No tolerance reguired.
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January 13, 2011

ES3DV3 SN:3225

Probe ES3DV3

SN:3225

September 1, 2009
December 11, 2009
January 13, 2011

Manufactured:
Last calibrated:
Recalibrated:

Calibrated for DASY/EASY Systems

{Mote: non-campatible with DASY2 systeml)
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Author Data

Test Report No FCCID:

RTS-2579-1106-34B L6ARDX70UW

Dates of Test

Apr 13 -July 11, 2011

2503A-RDX70UW

Andrew Becker

ES3DV3 SN:3225 January 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters
Sensor X | Sensor Y | Sensor Z Unc (k=2} !
Morm (uVIVIm)?y* 1.26 1.2 131 | £101%
DCP (miv)* 1021 | 1008 | 991 ]
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Unc®
dB dBuv B mv {k=2)
10000 oW oopl X 0.00 0.00 1.00] 1498 | £26%
¥ Q.00 Q.00 100 1481
z 0.00 0.00 1.00] 1107

The repurted uncertainty of measurement is stated as the slandard uncertainty af measurement multiplied

by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage prabability of
approximately 95%.

* The uncertairtes of Norm,¥.2 do ol allect the B ek uncerlanly ingde TSL (see Pages 5 and 8).

¥ Mumencal linearzation parameler. uneertainty not required.
e Ureeranty is determiriesd using he macimunm devalion from lnear resparse apphng secatangular distribution and is expressed for the square of the fietd vaus
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ES3DV3 SN:3225

January 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

1 MHz] Validity (MHz)"™  Permittivity Conductivity ComvF X CornwF Y  ConwF Z Alpha  Depth Unc (k=2)
THD = 511+ 100 418 + 5% 0.89 + 5% G47 BAT B47 .29 108 £ 11.0%
500 + 500 £ 100 415+ 5% 097 £5% G111 &1 6.1 081 190 £11.0%
1810 + 50/ 2100 400 £ 5% 1.40 = 5% 526 5.28 5.28 037 168 +11.0%
1950 £ 50/ 2 100 400 + 5% 1.40 £ 5% 498 4.98 4 .98 0.48 151 £11.0%
2450 + 50/ =100 392 £5% 1.80 £ 5% 460 4 B0 4 60 .52 1.54 £ 11.0%
2600 + 500 + 0 39.0 £ 5% 1.96 + 5% 4.52 452 4.52 053 1.58 +11.0%

© The waidity of £ 200 MHz ory applies Tor DASY wd 4 and ligher [zee Page 3. The unoerlanly = he R3S of the ConvF uncarkanly al calibratan frecuency

ard Fie vncerlainty Tor the indicabed frequency oand.

Carificate Mo: ES3-3225_Jant1
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Dates of Test
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Test Report No

RTS-2579-1106-34B

FCCID:

L6ARDX70UW

ICID

2503A-RDX70UW

ES3DV3 SM:3225

January 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]® _ Pormittivity  Conductivity GonvF X ConvFY _ ConvF Z Alpha_ Depth Unc {k=2)
750 + 50/ £ 100 555 5% 0.96 1 5% 6.30 §.30 .30 B.7E 117 £11.0%
800 £ 50 /4100 55,0 & 5% 1.05 + 5% 6.12 B.12 B.12 0.72 120 =11.0%
1810 + 50/ + 100 53.3 % 5% 152 + 5% 4 88 4 B8 4.88 0.26 270 +11.0%
1950 + 50/ + 100 53,3 % 5% 1.52 & 5% 4 B8 489 4.89 0.33 226 £11.0%
2450 + 50/ + 100 827 & 5% 1.85 + 5% 4.43 443 4.43 0.9 104 £11.0%
2600 + 500+ 100 525+ 5% 2.18 + 5% 4.28 4.29 4.29 089 108 £11.0%

g Thie vairkiity of £ 100 MHz only apphes for DASY w4 4 ang higher (see Page 2) The uncerainty is the RSE of the ConvF uncortainty at calibration Irequency

and the arearanty for the nocated Smquency band

Cartificate Mo: ES3-3225_Janii
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ES3DV3 SM:3225 January 13, 2011

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

L]

Fraguency response [normalized)
=

L ]
L]
L

H sl 1000 1500 2000 800 A0
| F MHz)

+TE|-! — R

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Apr 13 -July 11, 2011 RTS-2579-1106-34B
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2503A-RDX70UW

ES3DV3 SN:3225

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

January 13, 2011

Receiving Pattern (¢), 9 = 0°

a0 120 180 240 00

==

| == 00 MHe
| === RHz
i == K MHz

== 2500 MHZ

Uncertalnty of Axial lsolropy Assessment: £ 0.5% (k=2)

Cerdificate No; ES3-3225 Janii Page 8 of 11
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Test Report No

RTS-2579-1106-34B

FCCID:

L6ARDX70UW

ICID

2503A-RDX70UW

ES3DV3 SN:3225

Sensor vnﬂnga [uvl

1 E+0&
1.E+D5 l
1.E+04
1. E-I:I:i

1.E+02

1.Et-IZ|1i LIS S
|
|
1

Uncertainty of Linearity Assessment: * 0.8% (k=2)

Cerlficate Mo ESF3-3225_Jan1?

Dynamic Range f(SAR,.q4)
(TEM cell, f = 300 MHz)

D01 o1 1
SAR [mWicm’]
B Xcor —8—Y ==Y corw =—8—Z

SAR [mWWiem’)

Fage 9ol 17

|
=7 (o |

January 13, 2011
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Test Report No
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FCCID: ICID

L6ARDX70UW [ 2503A-RDX70UW

ES3DV3 SN:3225

January 13, 2011

Conversion Factor Assessment

f = 900 MHz, WGLS R (head)

—— Ayt —— gk aris

= 1810 MHz, WGLS R22 (head)

‘ 0.0 -

a 10
z[mm]

20

= — Aravghcal

e Measromeris

Deviation from Isotropy in HSL
Error (i, #), f = 900 MHz

Errar [dB]

0003020 MO0 O0ADdEr MOG00E) MOBRT00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cortificate Mo ES3-3225_Jan11 Paga 10 of 11
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Test Report No
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ICID

2503A-RDX70UW

ES3DV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular:
Connector Angle {*} Mot applicable,
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
‘Prabe Overall Length 337 mm
Probe Body Dlameter 10 mm
Tip Length . 10 mm
Tip Diarmeter 4 mm
Probe Tip to Sensor X Calibrafion Point 2 mm
Probe Tip to Sensur-‘i-" Calibration Point 2 n'-\;
Probe Tip to Sensar £ Calibration Foint 2 mm
Recommended Measurement Distance from Surface 3 mm

Cartficate Mo: EB3-3225 Jan1i Paga 11 of 11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Leughaussirasse 43, 8004 Zurich, Switzertand

Accradited by the Swiss Accreditation Sarvice [SAS)
The Swiss Accreditation Seérvice is one of the sighatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

ciert  RTS (RIM Testing Services)

s

Schweizerischer Kalibrierdienst
Service suisse d'@lalonnage
Servizio svizzero di taralura
Swisa Calfbratlon Service

Accreditation No.: SCS 108

Certificate No: DB35V2-446_Jan11

CALIBRATION CERTIFICATE

Obgect

Calibration proceduna(s)

Calibration datsa:

DB35V2 - SN: 446

QA CAL-05.v8
Calibration procedurs for dipole validation kits

January 21, 2011

This calibration cedificate documants tha iraceability to national standards, which realize tha physical units of measuwremants (S1).
The measurements and the unceriainties with confidence profatdity ane given on the lollowing pages and are part of the cenificata

| All calibrations have been conducted in the cosad laboratory tacility. environment lemperature (22 = 3)°C and humidily < 70%.

| Calibration Equipment used (MATE critical for calibration)

Primary Standards

Power metar EPM-4424
Power sensor HP 84814
Reference 20 dB Atlenuaton

Type-M mismatch combination

Referance Probe ES30VE
DAE4

| Secandary Standards
Power sensor HP B4B14

RF generator RES SMT-06
Natwark Analyzer HP 8753E

This calibration cenificate shall not be reproduced amcapt i full without written approval of the laboralony.

D # Cal Date {Certificate No.} Schaduted Calibration
GRIT480704 06-Oct-10 Mo, 217-01 266) Oct-11 |
US37Teea7es 06-O:t-10 {No. 217-01266) Oct-11

SN 5088 (20g) 0-Mar-10 (Mo. 217-01158) Bar-11

SM: 50472 1 OB32T 30-Mar-10 (Mo. 217-01162) Mar-11

SM: 3205 30-Apr-10 {No. ES3-3205_Apr10) Apr-11

SM: 601 10-Jun=10 (No. DAES-E01_Jun1d) Jun-11

10 # Check Date (in housa) Schaduled Check

MY41082317 18-0t-02 {ir house check Oet-08) In hause check: Oot-11

100005 4-Aug-98 {in house chack Oot-09)

US3TI00685 54206

Mamea
Dimce iliey

Katja Pokavic

18-0ct-01 {im house check Oct-10)

Funchian

Technical Manager

In houss check: Oof-11
In houss check: Oct-11

Signature

0%
-

|ssued: January 21, 2011

Cerificate No: DE35V2-446_Jan11
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Calibration Laboratory of s

Schmid & Partner % R— E‘i
Engineering AG LT
Zeughausstrasse 43, 8004 Zurich, Switzerland %

Schwelzerischer Kallbrierdienat
Servica sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Ve

T
-;,::' /;:."\"\ ko
Bl

=
o

Aperedited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditatian Service is ane of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /f NORM x,v,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

|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”, December 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 to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnelic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Condifions: 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
paraliel to the body axis.

Feed Foint Impedance and Return Loss: These paramelers 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.
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.

SAR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

Cartificate No: DBISV2-448 Janii Page 2 of 6
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS V52,6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantomn V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, gy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 415 .90 mha'm
Measured Head TSL parameters {22.0 £0.2)°C A3+6% 0.88 mho/m =6 %
Head TSL temperature during test {21 8+023)°C mnam v
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 239mW /g
SAR normalized normalized to 1W 9.56mW /g

SAR for nominal Head TSL parameters

normalized o 1W

9.63 mW /g = 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL

condition

SAR measured

2530 mW input power

1.56mW /g

SAR normalized

normalized to 1W

G.24mW /g

SAR for nominal Head TSL parametars

narmalized o 1W

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

Cerificate Mo: DB35V2-446_Jan11
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Appendix
Antenna Parameters with Head TSL
Impedance, transiormed to feed point 4896461 - 7.7 |12
Retum Loss -22.2dB
General Antenna Parameters and Design
| Electrical Delay (one dirsction) i 1,386 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 shor-cireuited for DC-signals,
hNo excessive force must be applied to the dipole arms, because they might bend or the soddered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Oclobar 24, 2001
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DASY5 Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBASV2; Serial: D835V - SN:d446

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: HSL90

Medium parameters used: { = 835 MHz: o = 0.89 mho/m: & = 41.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY S Confliguration:
+  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6l]; Calibrated: 10.06.2010
« Phantom: Flal Phantom 4.9L; Type: QDOOOP4YAA; Serial: 1001
s Measurement SW: DASYS2, V52.6.1 Build (408)

+«  Postprocessing SW: SEMCAD X, VI14.4.2 Build {2595)

Pin=250 mW fd=15mm, dist=3.0mm (ES-PrﬂhE}meIm Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57.426 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.600 Wikg

SARI1 g) = 2.39 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2,790 mW/g

0dB = 2.79%mW/g
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Impedance Measurement Plot for Head TSL

# oJan 2011l 18311321
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Calibration Laboratory of ;\‘Q‘Qﬂ'{:‘;;ﬂ-ﬁ,
Schmid & Partner i‘tmﬁh_‘"h-—r_f}m’i
Engineering AG T
Zeughausstrasse 43, B004 Zurich, Switzerland ;:4’4/:;\1\“‘\‘}
UGS

Accredited by the Swss Accreditalion Serce (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

ATS (RIM Testing Services)

Schweirerischer Kalibrierdienst
Service sulsse d'dtalonnage
Sarvizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 108

Certificats No: D1800V2-2d020_Jani

[CALIBRATION CERTIFICATE

Onjec

| Calibration procedurals)

! Calibration dake:

D1800V2 - SN: 2d020

QA CAL-05.v8

Callbration procedure for dlpala vallcladm Kits

January 13, 2011

Calibration Equipment used M&TE critical for calibration]

Thiz calioration certficate documents the traceability to national standards, which realize the physical units of measuraments (S|
The measurements and the uncartsinties with confidence probability are given on the following pages and are part of the cartificats.

All calibrations have been conducted in the closed laboratory Tacility: environment lemperature (22 + 3)°C and humidity < 705,

Primary Stendards oW Cal Dane (Cenificate Mo.j) Scheduled Calibeation
| Powar meter EPM-442A GBITas0T04 06-Oet-10 [No. 217-012686) Oet-11
| Power sensor HP B4A1A EaT 202783 Of-Oct-10 (Mo, 217-01266) oct-11
Referance 20 ¢B Attenuator SN: BOBE (20g) S0-Mar-10 (No, 217-01158) Mar-11
| Type-M mismsatch cominalion SN 5047 2/ 0BIET 30-Mar-10 (Mo, 217-011682) Mar-11
Reference Probe ES3DVA 5M; 3205 30-Apr-10 (No. ES3-3205_Ape10) Apr-11
DAE4 SM: 601 10-Jur-10 (Mo, DAE4-601_Jun1d) Jun-11
Sacondary Standands 10 # Check Date {in house) Schieduled Check )
Power sansor HP B481A MY 410923117 18-051-02 (in house check Dct-09) In house check: Oct11
RF generator RS SMT-06 1 00005 dePig-39 (in howse chieck Oc1-03) In house chick: Oct11
Metwork Analyzer HP BTS3E US3T380585 S4206 18-0ct-01 [in house check Oct-100 In howse chack: Oet-11
Mame Function Signatura
Calibrabed by: Dimee v _Laberatory Techmickan 90 1‘£AL
Katia Pokovic Technical Mansper

| Approved by:

Thits cabioration certificate shall not be reproduced except in full without whitten epproval of the laboratory.

Pz <4

lssued: January 13, 2071
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Calibration Laboratory of 1\@9 §  Schweizerischer Kalibrierdienst
Schrnid & Partner 3 = g Service sulsse détalonnage
Engineering AG T Servizio svizzero di taratura
ZTeughaussirasse 43, 8004 Zurich, Switzerland T r-’,:\‘\\ i S Swiss Callbration Service
Al
Accraditad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

T5L

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)

b)

|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

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 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:

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
paint 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 uncerainty 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: D1800V2-2d020_Jan11 Page 2 of 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document

Page

Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model RDD71UW/RDX71UW 21(36
Serwces SAR Report )
Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker Apr 13 - July 11, 2011 RTS-2579-1106-34B | LBARDX70UW | 2503A-RDX70UW
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2B
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipale Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0+0.2)°C 3BE+6% 1.38 mho/m + & %
Head TSL temperature during test (21.3+02}°C s
SAR result with Head TSL
SAR averaged owver 1 em’ (1 g) of Head TSL Caondition
SAR measured 250 mW input power a78mW /g
SAR normalized narmalized 1o 1W ct=00 I 1T

SAR for naminal Head TSL parameters

normalized ta 1W

39.2 mW /g £ 17.0 % (k=2)

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

SAR measured 250 mW input power 513mW g

SAR nomalized normalized 1o 1W 205 MW /g

SAR for nominal Head TSL parameters normalized to 1W 20.5 mW /g + 16.5 % (k=2)

Cenificate Mo: D1800V2-2d020_Jani1
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 46562 - 7.3 4
Return Loss -21.5dB
General Antenna Parameters and Design
Electrical Delay {(one direction) 1.216 ns —|

After lang 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

sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals,
Mo excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

September 07, 2001
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DASY5 Validation Report for Head TSL

Date/Time: 13.01.2011 12:34:12
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS0OV2; Serial: D1800V2 - SN:2d020

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U112 BB )
Medium parameters used: = 1800 MHz; o = 1.38 mho/m; &, = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:
« Probe: ES3DVE - SN3205; ConvFi5.05, 5.05, 5.05); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06,20110)
« Phantom: Flat Phantom 5.0 (front); Type: QDIOOPS0AA; Serial: 100
« DMeasurement SW: DASYS2, V52.6.1 Build (408)

« Postprocessing SW: SEMCAD X, V14.4.2 Build (2593)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube {: Measurement
grid; dx=5mm, dy=3mm, dz=5mm

Reference Value = 96.654 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.902 W/kg

SARII g) =978 mW/g; SAR(10 g) = 5.13 mW/g

Maximum value of SAR (measured) = 12,051 mW/g

-agn
.20
10,60

-14.40

10,00

0dB = 12.050mW/g

Carificate No: D1800V2-2d020_Jan11 Page 5 of B

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model RDD71UW/RDX71UW 24(36
Serwces SAR Report )
Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker Apr 13 -July 11, 2011 RTS-2579-1106-34B L6ARDX70UW | 2503A-RDX70UW
Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner i‘ﬁ Service suisse d'étalonnage
Engineering AG s Servizio svizzero di laraturn
Zeughausstrassa 43, 8004 Zurich, Switzerland E” Jﬁ\“\a W Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognilion of calibration certificales

RTS (RIM Testing Services) =

Accreditation Mo.:

Client

Gertificate No: D1800V2-545_Jan11

CALIBRATION CERTIFICATE

D1900V2 - SN: 545

Object

Calioration procedurs{s)

QA CAL-05.v8 -
Calibration procedure for dipole validation kits

| Cafitration data:

January 13,2011

This calibraton cemiicate Socmmants the iraceabilily to national standangs, which realize e physscal units of measurameants (S1)
The maasuraments and the uncertzinbes with confidence prabability are given on the followsng pages and & pan of the certlicale,

| All calivrations have been conducted in the closed laboratory facility: environmen? tamperature (22 + 3)°C and huredity < 70%.

| Calibration Equipment used {METE critical for caldbration)

Kot ko

[ Frirary Standands 0 # Cal Dale [Cerificale MNo.) Scheduled Calibration
Power mater EPM-4424 GBIT4E0T04 O6-0ct-10 (Mo, 217-01266) Oct-11
Power sensar HE BL81A US37202783 0E-0c1-10 (Na. 217-01268) Oet-11
Reference 20 dB Attenuator 5M: 5084 (20g) 30-Mar-10 (Mo. 217-01158) Mar-11
Type-N mismatch combination 5M: 5047.2 / 06327 30-Mar-10 (Mo, 217-01162) Mar-11
Refargnce Probe ES30V3 EN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SM: B 10-Jun-10 {No. DAES-G01_Jun10) Jun-11
Sacondary Standards IC# Chack Dats (in house) Scheduled Chack
Power sensor HP 84814 BY41092317 18-00t-02 (in house check Oct-09) In house chack: Q-1 N
AF ganarator AAS SMT-06 100005 4-Aug-9%9 (in housa check Oct-0g) Im howse chack: Oc1-11
Nebtwork Analyeer HP B753E USITIF0HEE 54206 18-0ct-01 (in house check Ocot=10) In howse check: Cct-11

Hami Function Signalura

Calibrated by: DEmce [Hev Labaratary Tachnician o @ m

| Approved by,

-

Issued: January 14, 2011

E‘I‘hlﬁ calibration cedificate shall nol be reproduced axcepl in full withau? wiittan approval of the labaratory.
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Calibration Laboratory of .-\*“‘::__l,—:;f},; Schwelzerischer Kalibrierdienst
Schmid & Partner ﬁ Service suisse d'étalonnage
Enginaering AG 3 -’,ﬂ*— = Servizlo svizzero d| taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand {f-.,ﬁ,,f Swiss Calibration Service
el lauv
Accredited by the Swiss Accraditation Servico [SAS) Accreditation Ne.: SCS 108

The Swiss Accreditalion Service is one of the signatories 1o 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 Spatlial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Meth

ods 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 uncertainty required.

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYE V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Fhantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 40.0 1.40 mha'/m
Measured Head TSL parameters (220202)°C 3B5+6% 1.43 mho/m + & %
Head TSL temperature during test 21.2+£02)°C —_— -
SAR result with Head TSL
SAR averaged aver 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 102mW /g
SAR normalized nomalized to 1W 40.8 mW /g
SAH for nominal Head TSL paramaters normalized to 1W 40.0 MW /g = 17.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 526 MW /g
SAR normalized nommalized to 1W 21.0mW /g
SAR for nominal Head TSL parameters nomalized to 1W 20.8 mW /g + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadance, transtarmed 1o feed pairt S080R+ 180
Return Loss -34.4dB
General Antenna Parameters and Design
1.199 ng

Elactncal Delay (ona diraction)

After long term use with 100W radiated power, enly a shight warming of the dipale near the feedpaint 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 therefere short-circuilad for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damagad.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

Movember 15, 2001
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DASYS5 Validation Report for Head TSL

Date/Time: 13.01.2011 14:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: DI900V2 - SN:545

Communication System: CW; Frequency: 10 MHz;, Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters used: f= 1900 MHz; o = 1.43 mho/m: £, = 38.6; p = 1000 kg;"rn"
Phantom section: Flat Section

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

DASYS Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010
o Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 100
«  Measurement SW: DASYS2, V52.6.1 Build {408)

+ Postprocessing SW: SEMCAD X, V14.4.2 Build {2595)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 98.053 Vim: Power Drift = (.03 dB

Peak SAR (extrapolated) = 18.648 Wikg

SAR(1 g) = 10.2 mW/g; SAR{10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12.743 mW/g

[-:]
=@
|
ER ]
.20
10,80
14,400
-10.000
0dB = 12.740mW/g
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impedance Measurement Plot for Head TSL

13 Jan 2011 A8:44:36

m 211 iUV Fz ] M- ] 17578 o 143.:4PH 1 A0, 828 Al MHZ
*
De 1
Covy 3 5
H : P
. 1

g
18" \\

t
CHZ 511 LOG 5 dB/REF -2 dE Z-34.366 9B 1 900.920 888 HHz

—_— ! . l R i :
Car I I
- i ¥ \\‘\ : + i + i I
L) ] t
. |
163 { v i
4 A
T
STARFT 1 600.808 AAE Mz ' STOP 2 192,080 988 MMz
Cerificate Mo: D1900V2-545_Jan11 Page Gof s

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




! - i Document Page
p;;’ TQStIng Appendix D for the BlackBerry® Smartphone Model RDD71UW/RDX71UW 31(36
Z 2240l Services | SR Report )
Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker Apr 13 -July 11, 2011 RTS-2579-1106-34B L6ARDX70UW | 2503A-RDX70UW

Calibration Laboratory of _,'t‘f:\;‘_;-‘jj:)ﬁ, Schweizerischer Kalibrierdienst
Schmid & Partner ;ﬁ% Service suisse d'étalonnage

Errglneenng AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland E ,ﬂﬁ;\f Swiss Calibration Sarvice
Accreditad by the Swiss Accraditation Senice (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreemant for the recognition of calibration certificales

1 Lt

Object

Calibwation procedure(s)

Calibration date:

This callbration certdicate documents the treceatdity to national standards, which realize the physicel units of measurements. (S1).
The measuramaents and the uncaraintias with confidence probabity ara given on the following pages and ara part of the cardicate

All cakbrations have besn conductad in the closad laboratony facility: ervironment temperabure (22 + 3)°C and humidity = 70%,.

Calibration Eguipmant used (MATE critical for calibraton)

Primary Standards D # Cal Date (Contificate Mo} Scheduad Calibration

Power mater EPM-8424 GEIT4B0T04 05-0et-09 (Mo, 21 7-01086) Oet-10

Power sansor HP BAE1A UB3TR0aTRS 08-0ct-09 (Mo, 241 7-01 086} Gict-10

Raferance 20 d& Attenuator SM 5088 (200) 51-Mar-09 (No. 217-01025) Mar-10

Type-M mismatch combmaton SN 5047 2 S DE32T 31-har-0d (No. 217-01029) Mar-10

Reference Probe ES30VE Sh- 3205 2-Jum-08 (Mo, ES3-3205_Jen0d) du-10

DAE4 BN 801 O7-Mar-0% (Mo, DAE4-801_Mar() Mar-10

Secondary Standards 0w ) Chiesch Dabe (# hougs) - Sechwduled Check

Prwer sensor HP BAB1A MY 41082317 18-Cct-02 (in howse check Oct-08) In hease check: Oct-11

AF ganarator RES SMT-06 100005 4-Aug-9% (in howse check Oct09) In heasse check; Ocl-11

Metwork Anakjzer HF B753E UIS3TRR0GRE 54306 1E-Det-01 fin hoaa chieck Oct-09) In heagsiy check: Oel-10
Mame Funiction Signature

Calibrated by . - i " "

lasued: November 16, 2005

This calibration ceificate shall not be reproduced axcapt in full withoul wiithen approval of 1he |aboeatony
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Calibration Laboratory of 5“"’&""’3} g  Schweizerischer Kabibrierdienst
Schmid & Partner g o Service suisse détalonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughauseirasse 43, B0 Zurich, Switzerkand ?gr,lﬁmy S  Swiss Calibration Service
Accradiled by Ihe Swiss Accradiation Senice (SAS) Accreditation do.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreamant far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CaonvF sensitivity in TSL / NORM x.y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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 Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna 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 to the body axis.

* Feed Point Impedance and Return Loss: These parametars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncertainty required.

= Electrical Delay: 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 normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

s SAHR for nominal TSL paramelars: The maasured TSL parameters ara used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far &5 not given on page 1,
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va9
l_!‘.llstant:a 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 22.0°C 39.2 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)"C 391 £ 6% 1.78 mho'm £ 6 %
Head TSL temperature during test (21,3 £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 133mwW g
SAR normalized normalized 1o 1W Bl2mw /g
SAR for nominal Head TSL paramelars narmalized 1o 1W 53.4 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
EAH measured 250 mW input power 623mW g
SAR nomalized normalized fo 1W 249mW g
SAR for nominal Head TSL parameters normalized to 1W 249 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, ranzformed 1o feed point 51.90+095
Relum Loss -33.9dB
General Antenna Parameters and Design
1,161 ns

Electrical Delay {one direction)

After long lerm use with 100W radialed power, cnly a slight warming of the dipele 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 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpaoint may be damaged.

Additional EUT Data

Manulactured by

SPEAG

Marulactured on December 01, 2003
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DASYS Validation Report for Head TSL

Dane/Time: 11,171,200 15:04:10
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

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

Medium: HSL UT1 BB

Medium parameters used: T = 2450 MHz; o = 1.79 mho/m; £ = 39.2; p = 10K kg.l'm'i
Phantom section: Flat Section

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

DASY S Configuration;

+  Probe: ES3DV3 - SN3205; ConvFid,53, 4,53, 4.53); Calibrated: 26.06.2009
Sensor-Surface: 3mm {Mechanical Surface Detection)
Electronics: DAE4 Sn601: Calibrated: 07.03. 2009
Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA: Serial: 1001
Measurement SW: DASY S, V5.2 Build 157; SEMCAD X Version [4.0 Build 57

- - Ll -

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

Reference Value = 101.3 Vim; Power Drift = 0.067 dB

Peak SAR (extrapolated) = 27 Wikg

SAR(I gh = 133 mW/g; SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 17.1 mWig

m o
[
[

-25

0dB=17.1mW/g
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Impedance Measurement Plot for Head TSL
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