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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag

nt for the

Client

RTS (RIM Testing Services)

Accreditation No..

of calibration certificates

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

SCs 108

Certificate No: ES3-3225_Jan13

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

The meast and the w

ES3DV3 - SN:3225

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

January 10, 2013

wath canfid

All calibrations have been conducted in the closed

Calibration Equipment used (M&TE critical for calibration)

y facility:

This calibration ceriificate documents the traceability lo national standards, which realize the physical units of measurements (S1)
probability are given on the following pages and are part of the cerificate.

temperature {22 £ 3)°C and humidity < 70%.

[¥]

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

Issued: January 14, 2013

Primary Cal Date (Cerificate No.) Scheduled Calibration
Power meter F44196 GB4 1293874 29-Mar-12 (No. 217-D1508) Apr-13 R _
Power sensor E4412A MY41498087 26-Mar-12 (No. 217-01508) Apr-13 |
Reference 3 dB Attenuator SN: 85054 (3c) 27-Mar-12 (No. 217-01531) Apr-13
Reference 20 dB A W SN: S50B6 (20b) 27-Mar-12 {No. 217-01520) Apr-13
| Reference 30 dB A SN: 55120 {30b) 27-Mar-12 {No, 217-01532) Apr-13
Reference Probe ES30V2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13
DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jur-13
Secondary Standards =] Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-89 {in house check Apr-11) In house check: Apr-13
| Network Analyzer HP 8753E US37390585 18-0ct-01 {in house check Oct-12) In house check: Oct-13
Mame Function Signature
Caliprated by: Jeton Kastrati Laboratory Tel:hn'u:i'an(“,
Approved by: Katja Pokovic  Technical Manager e
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Calibr‘ation Laboratory of S\“E&J"".} Schweizerischer Kalibrierdienst
Schmid & Partner == Service suisse d'étalonnage

Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7'/,‘/—/_/::\\.5:“ Swiss Calibration Service

AN

A dited by the Swiss A ditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multi Ag for the ition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMzx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A.B,C, D modulation dependent linearization parameters
Polarization i rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., % =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE 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

Methods Applied and Interpretation of Parameters:

s NORMzx,y,z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz,y,z are only intermediate values, i.e., the uncertainties of NORMzx,y,z does not affect the E’-field

uncertainty inside TSL (see below ConvF).

o NORM(fIx,y,z = NORMx,y,z * 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 uncertainty of ConvF.

s DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW

signal (no uncertainty required). DCP does not depend on frequency nor media.
« PAR:PAR is the Peak o Average Ratio that is not calibrated but determined based on the signal

characteristics

o Axyz Bx.y.z; Cxy.z; Dx.y,z; VRx,y.z: A, B, C, D are numerical lingarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz) 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 compensation (alpha, depth) of which typical uncerainty values are given. These parameters are

used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds

o NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validily from + 50 MHz to + 100

MHz,

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom

exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds lo the offset of virtual measurement center from the probe tip

(on probe axis). No tolerance required.
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ES3DV3 ~ BN:3225

January 10, 2013

Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 10, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- SN:3225

January 10, 2013

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

Basic Calibration Parameters

Sensor X “SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)“y"* 1.29 1.19 1.31 +10.1 %
DCP (mV)" 100.5 101.5 999
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Une®
dB dBVpv dB mV (k=2)
a ocw X 0.0 0.0 1.0 0.00 157.5 2.7 %
e Y 0.0 0.0 1.0 158.4
) T z | 00 0.0 10 166.9

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

* The uncertainties of NormX.Y,Z do not affect the E*fisld uncerainty inside TSL {see Pages 5 and 6).

Numerlcal lingarization parameter: |.|m:er{a|nl\.r not required,
¥ Uncartainly is delermined using the max. d i

field value.

from linear

P applying lar distri

and is exp for the square of the
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ES3DV3- SN:3225 January 10, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
| f{MHz) ¥ __Permittivity f (sim) " ConvF X | ConvFY | ConvFZ | Alpha (mm) | (k=2)
750 41.9 0.88 6.56 6.56 6.56 0.42 1.54 +12.0%
900 41.5 0.97 6.19 6.19 6.19 0.43 1.52 +12.0 %
1810 40.0 1.40 5.35 535 5.35 0.63 1.38 *120% :
1850 40.0 1.40 5.09 5.08 5.09 0.80 1.23 +12.0%
2450 39.2 1.80 4.65 4.65 4.65 0.61 1.83 +12.0%
2600 390 1.96 4.43 443 443 | 080 1.32 +12.0%

“ Frequency validity of + 100 MMz only applies for DASY vd.4 and higher {see Page 2), else il is reslricted to + 50 MHz. The uncenainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz. the validity of lissue parameters (¢ and «) can be relaxed lo + 10% if liquid compensation formula is applied 1o
measured SAR values. Al frequencies above 3 GHz, the validily of fissue parameters (¢ and o) is restricied to + 5%. The uncerainty is the RSS of
the ConvF uncertainty for indicated target bssue parameters,
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ES3DV3- SN:3225

January 10, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth Unct.
f(MHz)® | Permittivity" (Sim)* ConvF X | ConvFY | ConvFZ | Alpha (mm) _(k=2)
750 55.5 0.86 6.27 627 | B.27 0.48 1.51 +120% |
900 55.0 1.05 6.12 612 6.12 0.73 1.25 +12.0 %
1810 | 53.3 1.52 5.04 5.04 5.04 0.57 1.47 +12.0% |
1950 E 53.3 1.62 4.94 4.94 4.94 0.58 1.50 +12.0 %
2450 52.7 1.95 4.35 4.35 4.35 0.70 1.16 +12.0%
2600 52.5 i 2.16 4.11 4.1 4.1 0.67 0.98 £12.0% |

“ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher {see Page 2), else il is resiricted to + 50 MHz. The uncertainty is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" Al frequencies befow 3 GHz. the validity of tissue parameters (i: and o) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of issue parameters (£ and o) is restricted to = 5%. The uncartainty is the RSS of

the ConvF uncertainty for indicated target lissue parameters,
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ES30DV3- SN:3225

January 10, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , f = 900 MHz)
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SAR [mWlem3]

o]
compensated

1@
SAR [mW/em3)

not compensated

Le.]

compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
f =900 MHz, WGLS RS (H_convF) f= 1810 MHz, WGLS R22 (H_convF)

’ W 2x = Y ] %%
2 jmm £ [

&3 L]

e

aroifrs

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

LA
e dsiied

Deviafion

-1.0 -08 -06 -04 02 00 02 04 06 08

1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3- 5N:3225

January 10, 2013

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

Other Probe Parameters

[Sensor Arrangement Triangular
Connector Angle (°) T 83
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled

" Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point - 2mm
Probe Tf';i to Sensor Y Calibration Point 2mm

| Probe Tip to Sensor Z Calibration Point 2mm '|
Recommended Measurement Distance from Surface 3mm |

Certificate No: ES3-3225_Jan13
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Andrew Becker

Mar 04 — May 13, 2013

RTS-6036-1305-06

L6ARFS120LW 2503A-RFS120LW

Sutrweizerischer Kalibrierdienst
Service suisss 'slalonnage
Servizio svlzzero di lareture

Calibration Laboratory of 2,

Schmid & Partner M)
Engineering AG b Sl

Zeughaussirasse 43, B304 Zurick, Swilzeriand %/’\ﬁx*

Actrosdiled by e Swss Accroditaon Servine (BAS}
The $wisy Accrediation Service ls sne of ihe signetories to the EA
Huitiaterst Rgreement for the recognifion of ¢elitwation certificales

cient  ATS {RIM Testing Services)

Swiss Calibration Service

Accredliotions Mo SCS 108

Catificaie No: DB35V2-4d043_Apr11

CALIBRATION CERTIFICATE

Objpct

Calibezlers procedurals)

Latibmtion date;

DaIEV2 -

QA CAL-05.v8

Calibration procedure for dipols validation kits

April 07, 2011

Catibration Equiprmenl used [METE critical bor calibyation)

SN; 40043

This calibration ceridicale documents the trapeabiity e nalional sfandards, which realize the shysicat unils of measuremsnts {511,
The megsuramenls and the unceriainties with confidence probabiiity are given on the follpwing pages and are parl of the cartificate.

Al nalibrations have been conducted in I closed laboratory lacility: environmem tempersture (22 +3)°C and humidity < 70%

Network Anpiyzer HP B753E

LRATIH0585 54206

18-Cct-D1 {in house check Oul-i6)

Hame Fureton
Caiilcrated by Joton Kasired Laborgfory Tachmickan
Arproved by ¥alia Pokavic Toohrical Marager

Frerrary St Hi# Cai Date {Cortifican Noj Scheduled Calibaben
Power meter EPM-4428 CRIFGEOT04 G6-Oct-10 {Ng. 217-D1 265} Dt 94

Fower gonsor HP BARTA LIBETRSRTAS CE-Oct-10 {No. Z17-012683 Ot

FHeference 20 dB Stienuator SN B00E (20} 2% Mar-11 {No 2101368 Apr-12

Typa-N msmaits combinaton SN B047 2/ 08327 28-3ar-11 {No Z1T-0100 1) Apr-iz

Heferenge Probe ES3DVE SN 308 30-Apr- 10 (No, ESR3205_ Aprtid Apr-T1

DAk BN: 61t 10-dun-10 {Ne. DAE4-801 Jum 0} Jup-11

Secondary Standards 10§ Chagk Date {in housad Scheduled Check
Power sensor HP 84814 MYA1082M7 18-0ct-02 (In house check Qot-09) In house check; Dck-11
3 generaior RAS SMT-0B pLelui 4-Aug-99 {in house chizck Oot-08) in house check: Ogt-11

In house check: Oat-11

Sigrature (@M

S

Issued: Ap-il 7, 2011

This calizraion cerlilicats shafl nat be reproduced axcapt in Tull without written approval of the laboratory,

Cortificate No: DB3SV2-4d043_Aor11
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Calibration Laboratory of S, Schweizerischer Kabibrierd
Schmid & Pariner St g Service suisse d‘élatunnsge
Enginsesing AG IR Servizio svizzers ¢l taralieg
Zoughsussianse 48, 8004 Zurich, Switedand 'f,,‘f;/,%%x“ S gwiss Callorstion Service
Arsredied By e Swiss Actraditabon Sarvice [SAS) accreditstion No.: SCS 108

the Swiss Acgroditation Service B one of the signatories to the BA
Mutilatersl Agresment far the recugnition of calibeation ceriliicetas

Glossary:

TSL tiesue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,2
N/A not applicable or not measured

Calibration is Perfarmed According 1o the Following Standards:

a}

b}

¢

IBEE Std 1528-2003, *IEEE Recommended Practice Tor Delermining the Peak Spatial-
Averaged Specifiic Absorption Rate {SAR} in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

G 62200-1, "Prosedure 1o measure the Specific Absorption Rate {SAR) for hand-held
devices used in closs proximity 10 the ear (frequency range of 300 MHz to 3 GHzY',
Fabruary 2005

Federal Communications Commission Office of Engineering & Technelogy (FCC OET)
“Evaluating Compliance with FCC Guidslines for Human Exposure 1o Radiofrequency
Elctromagnetic Figlds; Additional Information for Evaluating Compliance of Mobite and
Pontable Devices with FCC Limits for Human Exposure to Radiofrequency Emigsions”,
Supplement C (Edition 01-01) to Builetin 65

Additional Documentation:

d}

DASY4/S System Handbook

Methods Applied and interpretation of Parameders:

Measurement Conditions: Further delalls 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 18 mounied with the spacer {o position its feed
geint exactly below the center marking of the fial phantorn section, with the arms oriented
paraliel to the body axis.

Feead Point Impedance and Return Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impedance siated is transformad from the
medasuremeant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No unceriainty required.

Electdcal Delay: One-way delay betweaen the EMA connector and the antenna feed point.
No uncertainty required.

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

SAR normalized: SAR as measured, normalized 10 an input power of 1 W al the antenna
CONNEclor.

SAR for nominal TSL paramelars: The measured TSL paramelers are used 1o calcuiate the
nominal SAH result.

Corfilicato No: D836V24d043_Aprii Paga 2 of &
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Measurement Conditions
DASY system configuration, as far 8.5 not given on page 1.
DASY Version DASYS VG262
Extrapoiation Advancad Extrapolation
Phantom Maduiar Fiat Phantom v4.8
thgtance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resolution %, dy, dz = Smm
Fraguenoy G35 MHz =1 MHz
Head TSL parameters
The fallowing parameters and caloulations warg anplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.% 0.90 mho/m
Maasured Head TSL parameters [22.0=:02)°C 408 £ 8% G888 mhom+B %
Head TSL 1emparature during test {220=02:°C o
SAR result with Head TSL
$AF averaged over 1 cm® {1 g} of Head 154 Sondition
BAR measured 250 mW input power 233 mW /g
SAR normalized normatized to 1W A2 mw /g
SAR for nominal Head TSL, parameters narmalized 16 1W FA3 MW g £ 17.0 % (k=2}
SAR averaged over 10 omt” (10 g) of Head TSL condition

HAM measured

2850 mwW ingprit power

1.52mW/g

SAR normalized

normatized to 1W

BOBmW /g

SAR for nomenal Head TSL naramelerns

nommahized o 1W

E14 MW /g = 16.5 % (k=2}

Gerificate No: DBISVEZ-4d043_Apri1
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Appendix
Antenna Parameters with Head TSL
{mpedance, iransformed (o feed pint sz290-24i0
Reiuro Loss - 272l
General Antenna Parameters and Design
i Eiscirical Dstay {one direslion) } 1391 N8

After long ferm use with 100W radiaied powes, only a slight warming of the dipole near the feedpoint can be measurad

The dipete is made of standard semiriyid coaxial cable. The cenler conducior of the teeding ¥ne is directly connected i the
second arm of the dipote. The antenna is therefore short-cirguited for DG-signals.

MNe axcegsive force must be applied jo the dipola arms, hecauee they might bend or the soldered connectiors near the

feedpoint may be darmaged.

Design Modification by End User

Thig chpole has besn modifisyd with Tellon Rings {TR} placesd withis eniified markings close 1o the end of each dipelo amn
Caliration has besn perlormed with TR atlached 10 the dipole.

Additional EUT Data

Manulactured by

SPEAG

Marufaciured on

April 07, 2006

Cartificaly No: D835V2-4d043_Aprit
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DASYS Validation Report for Head TSL

Date/Time: 07,04 201 1 09:28:2

Tean Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D838V2: Serdal: DE35V2 - EN:4d(343

Communication Systern: OW; Frequeney: 835 MHz; Duty Cyeler i

Medsum: HSL900

Medium parameters used: I = 835 MHz; ¢ = (.88 mho/m: 2, = 40.6; o = 1000 kg)’m2
Phamtom section: Flat Seclien

Measurement Standard: DASY 5 (IEEEAEC/ANST C63.19-2007)

BASYS Configuration:
+  Probe: ESIDVE - SN3205; ConvF{6.03, 6.63, 6.03); Calihrated: 30.04.2010
»  Sensor-Surfsee: 3mm tMeehanical Sarface Detection}
«  Electronics: DAE4 Sno0!; Calibrated: 10.06.2010
»  Phantom: Flat Phantom 491 Type: QDOOOP49AA; Serial: 1001
»  Measursmeni SW: DASYS2, V32.6.2 Build (424)

» Posiprocessing SW: SEMCAD X, Vid.44 Build (2829

Pin=250 mW /d=18mm/Cube 0:

Measurcment grid: dxsSmm, dy=>3mm, desSmm
Reference Value = 537201 Vim; Power Binft = 0.07 dB
Paak SAR {extrapolated; = 3,504 Wikp

SAR( g) = 2.33 mW/g SAR(I0 g} = L.E2 mW/g
Maximum value of SAR imeasaredy = 27830 mW/ig

dB

-3.60
-6.08
-9.00
-12.88

-15.00

0dB = 2.730mW/g

Cadificate No: DBIEVR-44D43 Aprty Page S ol 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The S\mss Accreditation Service is one nf the signatories to the EA

Mul A t for the

g

Client RTS (RIM Testing Services)

Accreditation No.:

n of calibration certificates

Certificate No: D11800V2-2d020_Jani3

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

SCs 108

|CALIBRATION CERTIFICATE

Object

Calibration procedura(s)

Calibration date:

D1800V2 - SN: 2d020

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 09, 2013

The 1ents and the unc:

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {S1).
with confidence probability are given on the fellowing pages and are part of the cenificate.

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

Certificate No: D1800V2-2d020_Jan13

Name Funetion
Calibrated by: Israe El-Naoug Laboratory Technician
Approved by: Katja Pokovic Technical Manager
This calibration cerificate shall not be reproduced except in full ygil_hggl wrilten approval of the laboratory.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 01-Nev-12 (No. 217-01640) Oct-13

Power sensor HP 8481A Usa7292783 01-Nov-12 (No. 217-01640) Ocl-13

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.3 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13

DAE4 SN: 601 27-Jun-12 {No. DAE4-601_Jun12) Jun-13

Secondary Standards 10 # Check Date {in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 {in house check Oct-11) In house check: Oct-13
RF generalor RAS SMT-06 100005 04-Aug-99 (in house chack Oct-11) In house check: Oct-13
Metwork Analyzer HP 8753E LUS37390585 S4206 18-0¢t-01 (in house check Oct-12) In house check: Oct-13

Signature

e} ;
L ace é'f‘“rxa;memq

Issued: January 9, 2013

Page 1of 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Document Page
P ’i Tes ]ﬂ Appendix D for the BlackBerry® Smartphone Model RFS121LW SAR | 20(43)
| g7 Serwces Report
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker Mar 04 — May 13, 2013 RTS-6036-1305-06 | LEBARFS120LW 2503A-RFS120LW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S

c Service suisse d'étalonnage
Servizio svizzero di taratura

S

Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity fo 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:

Schweizerischer Kalibrierdienst

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e 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.

¢ fFeed 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.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.
e SAR measured: SAR measured at the stated antenna input power.

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

connector.

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

nominal SAR result.

probability of approximately 95%.

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

Certificate No: D1800V2-2d020_Jant3 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS VE52.8.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

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 220°C 40.0 1.40 mho/m

Measured Head TSL parameters {22.0+02)°C 389+6% 1.38 mho/m + 6 %

Head TSL temperature change during test <05°C R
SAR result with Head TSL

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

SAR measured

250 mW input power

9.61 Wikg

SAR for nominal Head TSL parameters

normalized to TW

38.5 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.06 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.3 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-2d020_Jan13
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Author Data
Andrew Becker

Dates of Test

Mar 04 — May 13, 2013

Test Report No

RTS-6036-1305-06

FCC ID: IC

L6ARFS120LW 2503A-RFS120LW

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

46.2 0 - 830

Return Loss

-20.5dB

General Antenna Parameters and Design

Electrical Delay (one direction)

1.216 ns —I

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
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maltching 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.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

September 07, 2001

Centificate No: D1800V2-2d020_Jan13
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DASY5 Validation Report for Head TSL

Date: 09.01.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d020

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; o = 1.38 §/m; &, = 38.9; p = 1000 kg/’m"
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(5.04, 5.04, 5.04); Calibrated: 28.12.2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS52 52.8.4(1052); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=3mm
Reference Value = 95.870 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 17.5 W/kg

SAR( g) =9.61 W/kg; SAR(10 g) = 5.06 W/kg
Maximum value of SAR (measured) = 11.8 W/kg

e -10.80

= -14.40

-18.00

0dB =11.8 W/kg = 10.72 dBW/kg

Certificate No: D1800V2-2d020_Jan13 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S § Schweizsrlacher Kelibrierdienst

Schmid & Partner

Engineering AG
Zeughausstrusse 43, 8004 Zurich, Switzerland

Accradiled by the Swiss Accreditabion Service (5A5)
The Swiss Accreditation Servioe is one of the signatories to the EA
Muitilateral Agreemant for the recognition of calibration certificates

Chent

ATS (RIM Testing Services)

s el o
P oy

)

)1

o

s X
M

Accreditation No.. SCS 108

GCoriicats No; [H1800V2-54075_Aprit

Bervice suksse d'étalonnage
Servizlo svizzars di tarstura
8  swiss Calibration Service

[CALIBRATION CERTIFICATE

Object

Caibation data:

Calibraton peocedurels)

D1900V2 - SN; 54075

QA CAL-O5.v8

Calibration procedure for dipois validation kits

April 5, 2011

Calibration Eguipment used (M&TE criteal lor eaiibranon)

This calituation cartificala dotumerits the trageability to national standards, which reatize the physical units of measurerriants (S1).
The measuremants and the uncertainties with confidence probabillity see given gn the [ollowing pages and are part of the certificate,

All calitraliong bave baen conducted in the closed laboratory Tacility: ervirgnmenl temperature (22 + 3)°C and bumnidity < 70%.

Primary Stancanis 10 % Ceal Dade {Cerificate No ) Scheduled Catibrabon

Fower metsr EPM-4424 GRETAB07G4 -Qet-10 (NG, 217912663 Oat-11

Power sansor HP BAS1A USI7292783 068-{2010 fNg. 217012861 Oe-11

Feloretive 20 98 Atetiuater SN 5088 (204 F8-Mar- 11 fho, 217013881 Apri2

fype-N mismalch combination SN 5047 .2 F o8BS Fo-Bar-i1 iNe, 21701371} Apri2

Roteronce Probe E530V3 S 3205 A ape b Ny, BSSA308_Aprih; Aprii

DABY e e -t (M DARSS0S Juntd) Jun-1i

Seoontary dard: 3] Chack Date o houss) Scheduleg Chetk

Powsr sengor HP 8481A WY &10R2ETT 18-Oot-0F fin house chack Cot-08) i house chsck Ogi-11

AE gereior R&S SMT-08 10006 4-Aug- 95 {in house check Oct-09) i house chesk. Oct-11

Nelwork Analyzer HF 87838 USI7IR0EES 34206 1&0ct-01 fin house check Tet-10) ir: house check: Och-11
Name FEuptiag Sigratuee

Catbraied by: Wike Mol Lahonmilory Technkokan ‘\"'“L m L

Approved by: Katls Pokovic Technicsl Manager

LA

Issued: Apnt B, 2011

This calibration centificate shall not be reproduced except in Rl withoul written approval of the laboratory.

Certificate No: D1900V2-3d075_Apri
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Calibration Laboratory of SN

Brhweizerigoher Koilrierdlenst

N Aol
Schmid & Pariner e Service sulsse d'étalonnage
Engineeting AG e ciiatalt: Servizio svitrera ¢ tarewirs
; ; LIy g
Zeughausatrasse 43, 8004 Zurich, Switzerland S ',fi_/f"{\\\‘y' Swize Coilbration Service
Accredited by Ihe Swiss Accreditation Serice (SAS) Accreditation No.: SCS 108

The Swise Accreditation Service Is one of the gignatories to the EA
Multiteteral Agreement lor the regognition of ¢allbration 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:

2) |EEE Std 1528-2003, “IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues', December 2003

b} 1EC 62209-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity o the sar (frequency range of 300 MHz 1o 3 GH2)",
February 2005

¢} Federal Communications Comrission Office of Engineerng & Technology (FOC 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 1o Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
dy DASY4/5 System Handbook

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

* Anterma Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the centar marking of the fiat phantom section, with the arms orented
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 ungertainty required.

» Electrical Delay: One-way dolay between the SMA connactor and the antenna leed point.
No uncertainty required,

*  SAR meastred: SAR measured at the stated antenna inpul power,

*  SAR nommalized: SAR as measured, normalized to an input power of 1 W af the antenna
conneactor.

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

Cerificate No: D1900V2-30075_ Apirii Paqe 2 of §
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Measurement Conditions
[ASY system conlouralion, s far as nol given on page 1.
{ASY Version DABYS VEZ B2
Extrapolation Advanced Extrapotation
Phaniom Modular Flai Phantom V5.0
Distance Dipole Center - TS ) mm with Spacar
Zooim Scan Resolulion dx, dy, dz = mm
Frequency 1900 Mz & 1 MHz
Head TSL parameters
The tollowing parameters and calculations were apghied.
Temporature Permittivity Conductivity
Hominal Head TSL parsmelers 220°C 400 1.43 mho/m
Measured Head TSL parameters (22.0202)°C BBE8% 141 mho/m +6 %
Head TSL temperature during test (21.3£0.2)°C
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Heasd TSL Congition
SAR measued 250 mW leput power 10 mn g
S4R normalized normalized o 1w 408 MW ig

SAR for nominat Head TSL. parameters

rormalized o 1W

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

SAR averaged geer 10 cm® (10 g) of Hesd TSL

aondition
BAFR measured Z50 mW input power S2amwig
8AR normalized normaized o 1W 2l2m¥ /g

SAH for nominai Head TEL, parameters

rormatized 1o TW

2.0 mW /g 4 16.5 % (k=2}

Centificate No: DI000V2-5d075 At
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Appendix
Antenna Parameters with Head TSL
lsmpeddnce, ranstormad to fead point 83508102
Returmn Loss -2334dB
General Antenna Parameters and Design
Eictrical Dalay {one diraction] I 1.187 ns E

After long term use with 100W radinled pawet, onty a slighl warming of the dipole near the feedpoint san be measured.

The tipola is made of stancierd semisigid coaxial cable. The center conductor of e feeding fine is direcily connecied 1o the
second arm of the dipale. The amenna is therefore short-cirguited for DX-signals.

No excessive force must be applied 10 the dipole arms, bacause they might bend or 1he soldered connections near the

fesdpoinl may be damaged.

Additional EUT Data

Maniutactured by

SPEAG

Manufactured on

Janyary 24, 2008

Cediticate N EODOV2-5d4075 Apeit
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DASYS Validation Report for Head TSL

Date/Time: 05.04.201 1 12:41:39

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900OV2; Serial: DI%0OY2 - SN:5d073

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 111

Medium: HSL U12 BB

Mediun parameters used: £ = 1900 MHz: o = 1.4] mho/m: & = 39; p = 1000 kg/m®
Phantom section: Flat Section

Meusurement Standard: DASYS {IEEE/ABEC/ANST C63.19-2107)

[3ASYS Configuration:

-

* * B @

Probe: ES3DVS - SNI205 ConvBF(S.09, 5.09, 5.0%5 Caliboted, 30.,04.2010
Sensur-Surface: 3 (Mechanical Surface Delection}

Electronics: DAES Sno01; Cabibrated: 10.06.20G10

Phantom: Fiat Phanom 3.8 (front); Type: QEMRHPSGAA: Serwl: 1061
Muasurement SW; DASYS2, V52.6.2 Build (424)

Posdprocessing SW: SEMCAD X, V14.4.4 Buikd (28291

Head / d=10mm, Pin=250 mW / Cube 0:
Measurement grid: dxs8mim, dy=5mm, dz=Smm
Roference Value = 97,376 Vim, Power Drift = 0,04 dB
Peak SAR {extrapolated) = 18.796 Wikg

SAR( g} = 16.2 mW/g; SAR(18 g} = 5.29 mW/g
Maximur value of SAR (measured) = 12.476 mW/g

~2h1

$3.83

18.0%

DB = 12480mW/g
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impedance Measurement Plot for Head TSL
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Calibration Laboratory of o \H:'_J:/,
Schmid & Partner SN
Engineering AG imf—_ﬁ\ 3
Zeughausstrasse 43, 8004 Zurich, Switzerland NS
KON

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

Client RTS (RIM Testing Services)

Accreditation No.:

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

SCS 108

Certificate No: D1900V2-545_Jan13

|CALIBRATION CERTIFICATE

Object D1900V2 - SN: 545

Calibration procedure(s) QA CAL-05.v8

Calibration date:

January 09, 2013

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties wilth confidence probability are given on the following pages and are part of the certificate.

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

This calibration cenificate shall nol be reproduced excepl in full withoul written approval of the laboratory.

Primary Standards D # Cal Dale (Cerlificale No.} Scheduled Calibration
Power meter EPM-442A GB37480704 01-Nov-12 (No. 217-01640} Oct-13
Power sensor HP B4B1A US37202783 01-Nov-12 (No. 217-01640) Oet-13
Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13
Type-N mismatch combination SN: 5047.3 / 08327 27-Mar-12 (Mo. 217-01533) Apr-13
Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13
DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13
Secondary Standards 1D # Check Date (in house} Scheduled Check
Power sensor HP B481A MY41092317 18-0cl-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-12) In house check: Oct-13
Mame Function Signature
Calibrated by: Israe El-Naoug Laboratory Technician ( ,':,f ‘/E/ .r:;
I lael Elr s
/
Approvead by: Katja Fokovic Technical Manager

Issued: January 9, 2013

Certificate Mo: D1900V2-545_Jan13
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Calibration Laboratory of

; S,
Schmid & Partner zl =
Engineering AG ;, PR
. " L NF
Zeughausstrasse 43, 8004 Zurich, Switzerland > {,//?'\'\\‘\‘
Porlpape™
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

ischer Kalibri

s

c Service suisse d'étalonnage
Servizio svizzero di taratura

S

Swiss Calibration Service

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

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e 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.

e 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.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.
e SAR measured: SAR measured at the stated antenna input power.

e 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.

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

DASY Version DASYS V52.8.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

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 394+£6% 1.38 mho/m + 6 %

Head TSL temperature change during test =0.5°C -
SAR result with Head TSL

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

SAR measured 250 mW input power 10.0 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.2 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.1 Wikg = 16.5 % (k=2)

Certificate No: 01900V2-545_Jan13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint

51.0Q +1.7jQ

Return Loss - 34.3 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.188 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order 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 dipole length is still

according to the Standard,

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

November 15, 2001

Certificate No: D1900V2-545_Jan13
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DASY5 Validation Report for Head TSL

Date: 09.01.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 545

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.38 S/m; g, = 39.4: p = 1000 kg!m:‘
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/TIEC/ANSI C63.19-2007)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvE(4.98, 4,98, 4,98); Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
e EBlectronics: DAE4 Sn601; Calibrated: 27.06.2012
s Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001
«  DASYS52 52.8.4(1052); SEMCAD X 14.6.8(7028)

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

Reference Value = 95.493 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.26 W/kg

Maximum value of SAR (measured) = 12.2 W/kg

b -12.00

-16.00

-20.00

0dB =12.2 W/kg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL

9 Jan 2013 10:49:41
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43,

8004 Turich, Swimerland

Accradited by the Swiss Accredfation Serdce (5A5)

"/

"ﬁ.-J‘ s 1..1\

5 Gchweirarischer Kalbrierdienst

c Gorvice sulsee détalonnage
Servizio svizrero di taratera

S  Swiss Callbration Service

Actrediletion to.: SCS 108

The Swiss Accreditation Service i3 one of the signatories to Lhe EA
Multilataral Agreement for the recognition of calibration ceortifioates

RTS (RIM Testing Services)

Chent

Cortificate Mo: D2450V2-TH1_Aprii

|CALIBRATION CERTIFICATE |

D2450VW2 - SN: 791

Cbject

Calgraton date

Frimary Standads

Cabbralon procedure$)

QA CAL-05.v8

Calibration procedure for dipcle validation kits

April 5, 2011

Calibraban Eqguipmen weed (METE critical for calibratin)

Thig calibrabon ceribzale documents the ragepability bo nakonal standands, which reaize the physica] ursls of mpasyrements (S,
The measernenld and the woertainlies wilh conlidence probelility are ganen on he lallawing pages ahd afe pat of he codificate.

Al calbralions have been condwcled in e dosed laboakory laciity: enwwonmenl lempesalme {22 & 31°C and homedity < 70%.

0¥ Cal Dale {Cardicata Mo} Behaduled Caleation
Peowar mutar EPM-d42a GRIT4BOT04 0G0 10 (Mo 21700 2156) Ool11
Pewer sonsor HP 64818 USITEETES OG-0 - 10 (M. 217-0266) Cgl-11
Aeferarce 20 dB Atle puator SM: BOE {20g} 29-Mai-11 (Mo, 217-0¢ 38 Ape12
Twpa-N mismetch combiralion SN G047 2/ 06327 29-Mar-11 (Mo, 217-09371) Ap-12
Refererce Probe ES30W3 BN 305 A0-Agrl (Mo ES3-3206_kpr1d) Ape-11
DAES Sk B0 10 Jun=1E (Mo, DASS-E31_Jun 1) Jure 1
Seconidarny Slandands I # Chich Datis (in o) Soheduled Chick
Power sensoe HP 84814 YR 1LA23 T 180002 {in house chack Oct-08 In house chack: Oct-11
AF {pEnaralor P S Shat.o8 100HE A= Aug=A9 {0 bowse oheck Oct08) I e oo D1
MNetacek Anakyzar HP 8785E UE3T30588 54208 18-028-31 in house check Oct- 100 Im house chack: Oct-11
M Funciion Signatura
. .
Galibrated by: Wik Meth Lahomtory Techrician I‘:L '--ﬁ""tnl
Appeoeed Dy Katja Polcrio Tachmice Manages

Pz 2

legued. Aprl B, 2071

This calibrakon cerificate shall nod be reproduced sxcept 0 lull williout written approval of he b bonalény

Cerilicale No: D2450v2791_Apri1
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Calitiration Laboratory of AN

] St P 5 Schweizerischer Kalibriardens
Schrnid & Partner S o Service suisse ditsionnege
Eﬂgiﬁéﬁféﬂg AG g Bervizio svizzero Ji Wraturs
Zeughaussirasse 43, B0D4 Zusich, Swizerland % s S swiss Catitration Service
e THE
Accresitad by the Swiss Acured lafion Senice [SAS) Accergditation No.: SCS 168

The Bwiss Accvedditation Service s ane of the signalories io the EA
Hudtilateral Agrapment Tor the racogaition of calibration certificates

Glossary:

TSI tisgue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performead According to the Following Standards:

aj

bl

<}

IEEE Sid 1528-2003, “IEEE Recommended Practice for Detaermining the Peak Spatial-
Averaged Specific Absorption Rate {8AR] in the Muman Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

{EC 822091, "Prosedure 1o measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear fraquancy range of 30C MHz to 3 GH2Y",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Muman Exposure to Radiofrequency
Elactromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porable Devices with FCC Limits for Human Exposure 1o Radiotreguency Emissions”™
Supplement C (Edition 01-01) ta Bulletin 65

Additional Documentation:

d)

DASYA/E Systermn Handbook

Methods Applled and Interpretation of Parameters:

-

Measurgment Condifions: Further details are avaitable from the Validation Report at the end
¢f the cedificate. Al figures staled in the certificate dre vald at the frequency indicated.

Anfenna Parameters with TSL: The dipole is mounted with the spacer 10 position its feed
point exactly below the center marking of the Hat phartom section, with the amms criented
parallet to the body axis.

Fged Foint Impedance and Betum Loss: These parameters are measured with the dipote
positionad undar the liquid filled phantom, The impedance staled is ransformed from the
measurement at the SMA conneclor fo the feed point. The Retumn Loss ensures low
refiected power. NG uncerainty required.

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

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

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

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

Cavificals Ne: D2450VZ-7R1_Aprit Fage 2ot &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2.B8.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Fhantom VE.0
Distance Dipole Genter - TSL 10 mm with Spacer
Zoam Scan Resolution gx, dy, dz =S mm
Fregquenoy 2450 MHz 2 1 MHz
Head TSL parameters
The followiny parameters and calodations were applied.
Temperature Permittivity Gonductivity
Nominal Head TSL paremeters 220°C 362 1.80 mho/m
Mesgured Head THL parameters (2200270 38.7 % 1. 72 mhoim =6 %
Head TSL temparsture during lest {210 20870 R -
SAR result with Head TSL
SAR averaged over 1 om® (¥ g) of Head TSL Condition:
SAH measured 250 mW input power IAmW iy
SAR narmialized normalizad 16 1W 12 mwW /g

SAR for nominal Head TSL parametars

normalized 10 1W

54,9 mW /g £ 17.0 % (k=2)

SR averaged aver 10 cm® (10 g) of Head TSL cordition

SAR mpasured 250 mW input power 821 mW /g

SAR normatized normalized o 1W 248mWig

SAF for nomital Mead TSE parameters rgrmalized 1o 1W 250 mwW 1y 2 16.8 % (k=2}

Cartifigade No R2480V2-791_Aprii
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Appendix
Antenna Parameters with Head TSL

impedance, transtormad 1o feed point

55,610+ 268]0

Heturn Loss -24.1d3
General Antenna Parameters and Design
Elecirical Delay {one directon) [ 1152 ns

Afer long ermouse with 100W radiated power, only 4 slight warming of the dipole neat the fesdpoind can be measured.

The: dipola is made of standard semirigid coaxial cable. The center conductor of the feading line is directty connectad to the
sacond arm of the dipole. The antenna is therefore shon-circuited for DE-sigrals,

No excessive force myst be applied to e dpclo arms, because they might bend of the soldered conneclions near the

tewdpoirt mmy be damaged.

Additional EUT Date

Marifactored by

SPEAG

Manufactured on

Jamary 24, 2008
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CASYS Validation Report for Head TSL

Test Laboratory: SPEAG. Zurich, Switzeriand

DUT: Bipole 2450 MHz; Type: D2ASOVE; Serial: D2450V2 - SN: 79

Communication System: W Prequancy: 2450 MHz; Duty Cycler 11)

Medium: HSL Ui2 BB

Dae/Time: 05.04.2017 15:06:24

Medium parameters used: { = 2450 MHz: o = .74 mho/m: &, = 38.6; p = 1000 kgimi

Phantom: section: Fiat Seetion

Measurernent Standard: DASYS (IEEEAEC/ANST C63.10.2007)

DASYS Configuration:

®  Probe: ES3DV3 - SN3Z05: Com Fd 83, 4,83, 4,533, Calibrated: 30042616

£ ® % & 8

Sensor-Surface: 3mm (Mechanical Surface Detection)

Eleciranics: DAE4 Snél1; Cabbrated: 10.06.2010

Phaniom: Fla Phantom 30 (frante Type: QRUOOPSAA: Senal: 061
Menzaremenl W DASYS2, V242 Build (424

Pasprocossing SW: SEMCAD X, V14.4.4 Boild (2829}

Hend / d=10mm, Pin=250 mW / Cube 6:

Meusurerent grid: dx=Smm, dy=5mm, dz=5mm
Reference Value = 1024 Vim; Power Drift = (.04 4B
Peak SAR (extrapolated) = 27.237 Wikg
SAR( g = 13,3 mW/g; SAR(I0 g) = 6,21 mW/g
Maximom value of SAR (measured) = 16,889 mW/g

-B.1e

-13.04

-17.3%

-21.74

0dB =

16, 85010/

Genificate Noo D2450V2-791_Apr1t
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impedance Measuremem Plot for Head TSL
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impedance Measuremem Plot for Head TSL
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