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Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeughausstrasse 43, BI04 Zurich, Switterand

Schweizarischer Kalibrierdienst
Service sulsse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Acerediled by the Swiss Accredilalion Serace (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multi lsteral Agreamaent for the recagnition of callbration certificates

Calibealion procedureds)

T I e e

This calibration cenificate documents the traceability to national standards, which raalize the physical units of massuremants (51}
Tha maasurements and the uncantainties with confidence probabilily are given on the following mages and ane pai of the cerificata.

All calibralicns have bean conducted in the closed labaoratory faciily. environment lemparalure (22 = 3)°C and humidity < 70%.

| Calibeation Equiamant used {METE criical far calibeation)

Primary Slandards 0 Cal Drale (Cerificate Mo.) Scheubed Calbration
Power mater E44108 GB41203874 A-Mar-11 (Mo 21701372} rar
Pommar S ndor Edd 124 MY 41458087 I-Mar-11 (Mo, 217137} Apr-12
Relarence 3 d3 Altenualor BN 55054 (3ch 28-Mar-11 (Mo, 2174011365} Apr-12
Refarance 3 46 Atleruaior SN 55086 (#00) 29-Mar-11 (Mo 21T 36T} Apr-13
Relerance 30 4B Atenuaion SM: 55128 (b} 25-Mar-11 (Mo, 2171370} Apr-12
Reteranca Probe ESL0WE SM: 313 26-Dac-11 (Mo, ES3-311 Dectt) | Dacad R
CAE4 SM: 54 I-hay=11 (Mo, DAEA-ES May11} My« 12
Secondary Standards [n} Chisck Sl (it hoirse) Scheduled Check
RF genaraior HF 86430 USIEAZN 700 4-Aug-38 fin housa check Apr-11) In house check: Apr-13
Melwork Analyzer HF BFS3E US3ITIO0SES 18-0cl-01 {in howse check Cct-11) In lause chisck. Ocl-12
Funizlion
Calibratid by Ut
Approsvad by:

lIssuesd: danuary 12, 2012

This calibration certfCate shall nol be reproduced gasapl in full withoul weiten aporoval of ihe Bboralony.
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Calibration Laboratory of .iﬁw’h g Schweirerischer Kalibrierdienst
Schmid & Partner R ¢ Service sulsse dataionnage
Engineering AG S g Servizio svizzero di tarstura
Zoughausstrasse 43, B004 Zurich, Switzeriand r_,}::':"} Swiss Calibration Service
Aporedited by the Swiss Accreditalion Sanice (SAS) Accreditation Mo.: 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
MORM:x,y.2 sensitivity in frea space
ConvF sensitivity in TSL F NORMxy.z
DoP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC madulation dependent linearization parametars
Folarization o 4 rotation sround probe axis
Polarization & # ratation arownd an axis that is in the plane normad 1o probe axis (al measurement center),

i.e., 8 =0 is normal to probe awxis

Calibration is Performed According to the Following Standards:

a)

b)

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

IEC 62208-1, "Procedure o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

MNOFMx, y,z: Assessed for E-fiald polarization 3 = 0(f = 900 MHz in TEM-cell; { = 1800 MHz: R2Z wavepuida).
MORMx,y,2 are only intermadiate values, Le., the unceralnties of NORMx,y.z does not affect the EX-field
uncertainty inside TSL (see below CanwF),

NORM(Nx .z = NORMx, .z * frequency _response (see Frequancy Response Charl). Thes lingarization is
implemanted in DASY4 software versions laler than 4.2 The uncerainty of the frequency response is included
in the stated uncerainty of ConwF.

DCOPx, 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.

FPAR: PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signal
characteristics

AxyE Bry.z; Cay.z, VRxy.r A B, Care numerical linearization parameters assessad based on the data of
power sweaep for specific modulation signal. The parameters do not depend on frequency nar madia. VR is the
maximuwm calibration range exprassed in RMS voltage across the diode.

ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature Transler
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 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 DASYS software to improve probe accuracy close (o the boundary. Tha sensitivity in TSL coresponds
to NORMs, p.z * ComvF wheneby the uncertainly corresponds to that given for ComvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 10 = 100
MHZ.

Spherical isofropy (30 dewiation from isofropy); in a field of low gradients realized using a flat phantom
exposaed by a patch ardenna.

Sensor Offzol: Tha sersor offeel corresponds to the offsel of vilual measurement canter from tha probe tip
{on probe axis). No tolerance required.
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Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 11, 2012

Calibrated for DASY/EASY Systems

{Mate: non-compatinle with DASY2 systaml)
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ES30VI- N385

January 11, 2012

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Morm (pViNImP" 1.26 120 | 130 2101 % |
| DCP (mv]" - 101.2 100.8 i 101.2
Modulation Calibration Parameters -
uiD Communication System Nama PAR A B c VR Unct
d8 de de my (k=2}
10000 oW 000 | x | noo 0.00 1.00 1077 | 17 %
- ¥ | 0.0 0.00 1.00 1134
| z 0.0 0.00 1.00 110.4

The reported uncerlainty of measurement is staled as the standard uncerlainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of MermX, ¥ Z do nol affect the E-Reld eenasinty inside TSL (see Pages § and 8),
® Mumenical lineanizaton parametar: uncartanty ra requred

F Uncamainty i determined using the max. deviation fiom Iinear respanse apphing rectangular dissibulion and i expressed for e squana of the
figld wvalus,

Cenlificale Mo: ES3-3225_Jan12
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ESIDWV3- 5N:3225 January 11, 2042

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Cnndur.ﬂvh Dapth Unet.
f[MHz) ~ Permittivity " {Sim}F _ConvF X | ConvFY | ConwFZ | Alpha {mm] (k=2} |
| 750 41.9 0.89 £.42 £.42 5.42 0.27 204 | $120%
Q00 41.5 0.a7 6.06 6.06 6.06 0.35 1.74 +12.0%
810 0 400 | 140 323 5.23 5.23 0,73 1.21 t120% |
1950 40.0 140 4.56 4.98 4.98 0.58 1.41 +120%
2450 3.2 180 4.50 4.50 4.50 .78 1.6 +12.0%
2600 9.0 1.96 4.32 4.32 4.32 0.77 1.32 +120% i

" Fraquency walidity of £ 100 MHz only applies for DASY wd 4 and higher (see Page 2), slse i is restiched to 1 50 Mz, The uncedainty i the R5S
af the CoenyF uncerainty at cabbraion frequency and the uncertalnty for the indicated frequancy band.

" At freguencies below 2 GHZ the valdily of issue parametans (¢ and o} can be relaxed to+ 10% ¥ liquid compensation famua is appded 1o
measured SAR values. Al fraguencies abowa 3 GHz, the validity of tissua perametars (e and o} s restricied o £ 5% The uncestainty is tha RSS of
tha ConvF uncertainty for indicabed targel tissues parameters

Certificate No: ES3-3225_Jan12 Page 5 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Body Tissue Simulating Illadia

| fiMHz)® p.ﬂ'ﬂ.'.':fw “?m v ComvEX | ComvEY | ComvFZ | Alpha ?:nﬁ 'q'lu:ﬁz'i
750 55.5 0.96 6.27 6.27 B.27 0.36 174 | £120%
900 | 850 | 105 B.0T 6.07 B.O7 029 | 202 | £120%
1810 53.3 1.52 492 492 492 0.50 157 | £12.0%
1950 53.3 1.52 4.87 4.87 4.87 059 | 149 | 2120%
2450 527 1.85 4. 30 4.30 .30 .68 1.16 £120% |
2600 52.5 216 412 412 412 | 08B0 | 099 | #120%

¢ Frequency validity of £ 100 MHz only spplias for DASY w44 and higher (sea Page 2}, else it is resiricted 1o £ 50 MHz. The uncertainty is tha RSS
of the ComF uncertainty i calibeation frequency and the uncantainty Tor the ndicated freguency band

" AL requencies below 3 G, e validity of fsue paremeters (cand o) can be relaed 1o £ 10% i liquid compersasion farmula is apolied o
maasuned SAR valies. Al frequencies above 3 GHZ, Ihe validdy of issue paramelers (o and o) is restncted o 2 8%, The uncedanty is this RS of
the Cons¥ uncananty for Indiceted target tiesue paramatars,
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Frequency response (normalized)

15

January 11, 2012

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

14

12

1.0+

TTRTTTT

o5

Uncertainty of Frequency Response of E-field:

Cerlificate Mo: ES3-3225_Jan1z2

Page 7 of 11

1 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
o il
- & LY =
" - "
L
i u '
. - . I1 " ) " * ! ’
" 7 : :b..tv T T " b v . :‘H.:W. L ':‘.F.”
NS Lo
; W ¥
- » . : L
] Bl = "
520 . ot
- '] . L] L] L]
Ted X ¥ L Tet L ¥ Z

T | i "“—]

» 0 3 100 150
» "
:aﬁ-lr z'.di'n"d—u

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Dynamic Range f(SARnead)
(TEM cell , f = 900 MHz)

10F =
10 -
100
3
& 10
i
B
10'4
10"|—"' : — - H T o
10° 107 10 10‘ 10 10
SAR [rnw.rv:m 3
.| _* | Ll
X pam ¥ el Eﬂ(jlﬂ‘l!-il!d W compensates
) L [+
¥ not compensated Z compensatsd £ ot compersated
2
% BT acho
Ay o i a8 s B
"'g" -4 : T?-‘
] i - 1 i : |
i0% 102 10+ 100 i 102
SAR [mlicm3]
] —* |
X compensated X not compensated ¥ compenaated
¥ not cempansated £ cormpensated £ mat compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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f = 900 MHz WGELS RS (H_comF) f= 1810 MHz WGLS R22 (H_convF)
A | a1
| i
| =
34
| o
E &~ | ;
g [ =
z | .
# 3
ol
19
.
[} i ] F &0 b [ 1] L] in L X = o 1 &
g lmmj Pl
# | L] 2] L
armytoal memmured arabory ey
Deviation from Isotropy in Liquid
Error (&, ), f =900 MHz
1.0
08 -
0.5
e 0.4
g 02
é 0.0
0.2
-0.4
0.6
0.8
-1.0
0
a0
0
-0 -08 -08 D& 02 00 02 04 06 04 10
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
Certificate Mo: ES3-3225_Jan12 Pape 10 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Other Probe Parameters
Sensor Arrangeameant Triangular

| Conneclor AngeT“T Mot applicable
Mechanical Surface Detection Moda anabled
Optical Surface Detection Mode disabled
Probe Owerall Length 337 mm
Provte Body Diameler - N A0 mm |
Tip Length 0mm |
Tip Diameter T dmm |
Proba Tip to Sensor X Calibrafion Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point o 2mm
Recommeanded Measurement Distance from Surface I mm

Gerlificate No: ES3-3225_Jan12 Page 11 of 11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, B004 Zurich, Switkarland

Accredibed by the Swiss Accredilabon Serica (SA5)
The Swiss Accreditation Service is one of the signatorias to the EA
Multitateral Agreerment for the recognition of calibration certificates

Clignt

A
-
o

A, Schweizerischer Kalibriardianst
A
= Service suisse détalonnage
%-—i Servizio svizzero di taratura
% - 7
z’:ﬁ?\:?v Swiss Callbration Service
Accraditation No.: SCS 108
Cartificats Ho: EX3-3582_Novi1

CALIBRATION CERTIFICATE

Ohjict

Calbration praocedunais)

Cakbration date:

EX3DV4 - SN:3502

QA CAL-D1.8, QA CAL=14.¥3, QA CAL-23.v4, QA CAL-25:v4

mmhwﬁwm

November 16, 2011

This calbration cerficate documants tha iracaabiity o national standards, whech realze the physical units of measurements (1)
Thie: measurements and tha uncertaintias with corfidenca probability ane govan on thie Sollwing pages and are parl af the cérificate.

Al calibralions have been conducted in the dosed labaratary faclity: anvimnmant lemparature (22 + 3°C and humidity < 7%

|
| Calibraton Equiprment wsed (METE crilical for calibration

| Primary Standards [[x] | ol Date (Cortfficate Mo.) | Scheduled Calbration
| Power meter E44198 GBA1ZEINTE | at-Mar11 o, 217-01372) Apr12
| Powersensor E44128 | Mva1s88087 | 31-Mar11 (No.217-00373) | apez
| Reference 3 dB Amenuator | SN: S5054 (3c) 28-Mar-11 [Mo. 21 7-01369) Apr12
| Reference 20 B Allenuator | SN: S5086 (200) 20-Mar-11 [No, 217-01367) Apre12
| Reforence 30 J8 Aionusior | SN:S5129(300) | 29-Mar-11 (No, 217-01370] CAprz ]
[ Rcteresice Prove ESIOVE SM: 3013 23-Dec-10 (No. E53-3013_Dws0) Der-11

[ DAgs [ swess_ | 3aMap11 Mo, DAEA-GS4_May1) | Mayrz ]
Sacandary Standards I ©heck Dals in house) Scheduled Gheck

| BF genertor HP BB4AC | US3642001700 4-Aus-89 {in house check Apr-11] In hauss check: Apr-13
Netwark Anahizer HP BTS3E | US3TI90585 1B-Det-01 (in howse check Oel-11) In house check: Oot-12 |

Mama Faurtion Segnabane

Caibrated by: Jabn Kasirati  Laboraiany Technicin t FE i

Agproved by: Ketja Pokave . Technical Manager - -":%

| This cafibralion certficale shall nal be repraduced excepl in 1l withoul witlen appmus of the laborstory.

lssised Mowamber 16, 2011

Certificate Mo: EX3-1532_Movi1
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Calibration Laboratory of e, Schwelzerischer Kalibrierdisnst
Schmid & Partner S Sarvice sulsse détalonnage
Engineering AG b Servizio svizzero oi laratura
zeughEnwam%l. 8004 Zurich, Switzerand ﬂirﬁ* Swiss Calibration Service
Accredilad by tha Swiss Accradilalion Sarvcs (SA5) Accreditaion No.; SCS 108

The Swiss Accreditation Servics is one of the signatories bo the EA
Multilateral Agreement for the recognition of callbration cartificates

Glossary:

TSL lissue simulating hiquid

NORMxy,z sensitivity in free spaca

ConvF sansitivity in TSL/ NORMx v,z

DCP dizde compression point

CF crast factor (1/duty_cycle) of the RF signal

ABC modulation dependent linearization parameters

Paolarization 1 rotation around probe axis

Polarization % % rofation around an axis that is in the plane normal to probe axis (8t measurement canter),

iz, & =0l normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Specific
Absosption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

b} |EC 622081, “Procedure to measure the Specific Absorplion 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:
+  NORMyx y.z: Assessed for E-field polarization 3 = 0 {1 < 800 MHz in TEM-cell; f = 1800 MHz: R22 wa'-‘egude}
MORMy,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-fuld
uncertainty inside TSL (see below ComvF).

= NORMflx ).z = NORMx .z * fregquency_responze (ses Frequancy Response Chart), This linearization ks
implamentad in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ComF

«  [OCPyy.z: DCP are numearical nearization parameters assessed based on the data of power sweep with CW
signal (e uncertainty required). DCP does not depend on frequency nor media.

«  PAR:PAR is the Peak to Average Ratio that = not calibrated but determined based on the signal
characteristics

= Axy.z Bxyz Cxyz VRxy.z A B Care numerical inearization parameters assessed based on the data of
power swaap lor specific medulation signal. The parameters da not dapend on frequancy nor media. VR is the
maximum calibration range expressed in RMS vollage across the diode.

+«  ComvF and Boundary Effect Paramelers: Assessed in flal phantom using E-field {or Temperature Transler
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > BOD 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 parameters are
ugad in DASY4 software to improve probe accuracy cloga to the boundary. The sensitivity in TSL corresponds
ta NORMx, v,z * ConvF whereby the uncerainty corresponds to that given for ComvF, A frequency dependent
CoanvF is used in DASY version 4.4 and highar which allows extanding the validity from £ 50 MHz to £ 100
MHz.

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

«  Sensor Offsel The sensor offset corresponds to the offsat of virual measurement centar from the probe tip
{on probe axis). Mo toberance required.
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June 04 — October 29, 2012 RTS-6012-1208-35 | L6ARFFO0LW

ICID

2503A-RFFO0LW

EXIDV4 = 3N3592

Nowember 18, 2011

Probe EX3DV4

SN:3592

Manufactured:  September 18, 2006
Calibrated: November 16, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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Andrew Becker

June 04 — October 29, 2012

EXI0V4-

SMN:3552

November 16, 2011

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

Basic Calibration Parameters ) _ . N
SensorX | Sensor¥ Sensor Z [ Une (k=2} |
Norm (uviovim) 0.48 .48 0.41 104 %
| OGP (mv] I Y 85.3 say | |
Modulation Calibration Parameters
UiD | Communication System Name TPaR A B c VR Unc-
dB dB dB my {k=2}
10000 cw o uoh | x| 000 0.00 100 | 1178 | £7T%
' " | ¥ | o000 0.00 w00 | 1090 7
[ Z | oaog 0.00 1.00 104.3

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

probability of approximately 95%.

* The uncerisnties of Mo, Y 2 da not affect the E-Sield uncerlanty inside TSL {ses Pages 5 and 8).

¥ Migmancal linganization paramietar sncokainty not regquned.
F Uncersinty is determined using the max. devialion From inear responsa agplying reciangular detibulion and ks exprassed for the squara of e

Figld valug,

Cardificate Mo: EX3-3592_Nov11
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Test Report No

June 04 — October 29, 2012 RTS-6012-1208-35

FCC ID: ICID

L6ARFFO0LW 2503A-RFFO0LW

EXGDVd= SN 3582 MNeovernber 16, 2011

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

Calnhrahon Parameter Determined in Head Tissue Simulating Media

Relative ﬂunductwﬂ'y| [ | Dopth Unct |
i fiMHz)° | Permittivity © {Sm)" | ConvFX | ConvFY | ComeFZ | Alpha {mm} [k=2}
,_ 5200 | 380 | 488 4.89 4.80 489 | 033 | 180 | s131%
5500 | 358 L_ 496 4,38 438 | 438 | 038 | 1.80 | £131% |
\_5304] 383 | 52T l 417 La.w_ 417 | 040 | 180 | £131%

“ Frequency waldity of £ 100 MHz only apphes for [MSY w4 4 and higher (3ee Page 21, else i is restricted o + 50 MHz The uncerainty 1s the RES
of he ConvF uncanainly al calibrabon freguency and te uncerianty 1or the ndsaled frequancy band.
" AL Trecjuencas balow 3 GHE, the validly of lissus parameters (c Bnd o) can be relemed 1o + 10% i iquid compengation formuls is apobisd io

maasunad SAR valuas. Al requences above 3 GHz, the validity of Bssus paramebens (s and o) is resiicied 1o 1 5%, The uwncerdainty i e RSS of
the ConsF uncertamty for indicated Langet lisaus parameters
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EX.30W4- SN:3592

Movember 16, 2011

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

Calibration Parameter Determined in Eody Tissuu Simulating Media

. T T Relative Conductivity ' | Depth Unect,
f(MHz)S ]_Pirrmlhvlhr (Sim)" ConvFX | ConF Y | ComEZ _Alpha | (mm) {k=2)
5200 | 480 530 | 405 | 405 | 405 | 050 | 180 | #131%

ss0 | ame_ | ses | 3w | 36 |ss2 o0 | 10 | +134% |
[ 5A00 482 | 600 354 | 354 | 354 | 060 | 190 |

Frequency validity of + 100 MHE only appies for DASY v4.4 and higher (see Faga 2), eisa iLia resiriced Lo £ 50 MHz. The uncariainly ia the RSS5

of the Come# uncertainty al calibration frequency and the uncestainty for the indicated T;'Enu&hﬂy lband.
U] freguencies below 3 GHz, the valdity of hssue paramélans (o and =) can bé relided bo £ 10% f Bguid compensalion formula is apolied bo

measuwed SAR values. Al frequencies above 3 GHE, Me validity of lissus pararmeters fc and o} i8 resircled b & 5% The uncenainty is the RSS of
the ConmeF uncertainty for mdicated targel Bssue paramebars.

Certificate Mo: EX3-2552 Novl1
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EX3004— Sh:3592

. [ - .
- O
T T T e T T T T T

"
—

Frequency response (normalized)
= 2 = o =
=11 | o= Li=3 [=]
1 L d

=
-
e

Nowember 18, 2011

Frequency Response of E-Field

(TEM-Call:ifi110 EXX, Waveguide: R22)

|
|
|
|
|

L |_._|_ i I_i'l I |_|_| Ll ERINE

500 1000 1500 2000
f [MHz]

2500 300D

e R

Uncertainty of Frequency Response of E-field; ® 6.3% (k=2)
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Ex3DVd- SH.3582

Mowember 16, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
w w0
H H
h 3 ':.~:: B :_u.un ¥ - .:'"-_ '.:hr_ oa llr:“us ..'I
T i
e = P
" an i om ~
. 1] . . . O]
Tat X ¥ z Tat ® ¥ 2
L1} ?l{ as ' |
g f .. | /
Egutt'* ir-v-_. :1_-._‘._.___‘ "r‘“- L RS S DI CAPCIS . ..*ﬂ.t.'*pih.‘
& _ |
_-_|_|_| I L i '—'—r— TR S S T Py
-150 -0 Ll 50 100 150
RO [

Centificate No:

EX3-3502 Mavil

o
SO0 Rz

ﬂﬂ.dH.'

® |
2500 Mz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30Wda— SM:3582 November 16, 2011

Dynamic Range f(SAR;caq)
(TEM cell , f = 900 MHz)

0% ==
107 \
o
3
% 1044
8
102 .
100 4+—
a7 1w
SAR [mWicm3]
| _*| ®]
X compensated X not compensated ¥ compensated
* e ]
W not compansated £ compensated £ not cormpensated
3
|
. 4 1 L]
g | N Al
wm 0 P o s S -
E § oo i e —lﬂ'_._,‘, _|:'_ . "‘—"‘—’—“ |
w | i bi BEE N
L 1 1 t 1
21 T | ]
107 ot m o 0=
SAR [mWicon3|
. | | |
X eom pansated Xt o pansated ¥ caenpennaled
Le | |
¥ not compensatad Z compensated Z mol compensaied
Uncertainty of Linearity Assesament: £ 0,6% (k=2)
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EXIDVE= 5N 3582 Movember 16, 2011

Conversion Factor Assessment

f = 5200 MHz WELS RES (H_comf)-S0S f = 5800 MHz WGLS R58 (H_comf)-SC5
i [
A '1""
L)
o
g - 2
= '3 et
£ H
e E ]
a5 .
0
-
A0 : g
[+ o i [ e L dE e
o L] L] L) 1 LF] u L] E.1 0 i [} L] m 1 1] i [l -
& [remm] el
. L K] -
i Teruwed amh b Arasued
Deviation from Isotropy in Liquid
Error (¢, 3}, f= 900 MHz
10 D& -08 -04 02 0O O02 04 06 048 10
Uncertainly of Spherical |sotropy Assessment: £ 2.6% (k=2)
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EX3DVd- Sh:3592

Movember 16, 2011

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

DOther Probe Parameters

Sensor Arrangement Triangular
Emg " T Mot applicable
"Mechanical Surface Detection Mode o enabled
[Opfical Surface Deteclion Mode - - o disabled |
| Probe Overall Length 337 mm
' Frobea Body Diameter 10 rmum
| Tip Length gmm |
' Tip Diameter 2.5 mm :
| Probe Tip to Sensor X Calibration Point 1mm
| Probe Tip to Sensor Y Calibration Point 1 mm

Frobe Tip to Sensor Z Calibration Point o  imm |

Recommended Measurement Distance from Surface I Zmm |

Certificate Mo EX3-3592_Novii
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Calibration Laboratory of A
Schmid & Partner iﬁ}é
Engineering AG 3 7

Zeughausstrasse 43, B Zurich, Switzerland TN
1 [Ek

Acoraited by the Swiss Accraditaion Sanvice (SA45)

The Swiss Accreditation Service is one of the signataries to the EA

Mullilateral Agreement for the recognition of calibration cerfificates

Cliant RIM

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzers di taralurs
Swiss Caltbration Serwice

Accraditation Mo.: SCS 108

Cartificats No: D7S0V3-1021_Jan11

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1021

Calibration pracedure{s)

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

Calibrariion date: January 05, 2011

Cafibration Equépmeant used (MATE critical for calibration}

Thits calisration certificale documants the raceability 1o national standards, which realize the physical units of maasurermenis (5]
The measurements and the uncarainties with confidence probabdity are given on the following pages and are pan of the cerificats.

All calibrations have baen condwctad in e closed leborstory faclty: environment temperatune (22 = 3/°C and humidity < 709

Primary Standards 1D # Cal Date [Cortficate Mo.) Scheduled Galibration
Powear meter EFR-442A GEATARITOS DE-Oct-10 (Mo, 217-01266) Oet-11
Fowar sensor HF B4814 US37T292783 DE-Ot-10 (Mo, 217-01266) Oet-11
Reference 20 dB Attenuator SM: 5086 (20g) 3-Mar-10 (Mo, 297-01158) Mar-11
Type-M mismatch combination S B0aT 2 T E32T 30Mar-10 (Mo, 207-01162) Mar-11
Relerence Probe ES30W3 GM; 3205 A0-Apr-10 (Mo, ES3-0206_Apr10) Apr11
DAE4 Sh: 601 10-Jun-10 {No. DAE4-B31 _Junid) Juni-11
Secondary Standards 1D & Check Date (in howsa} Scheduled Check
Paraer sengad HP B481A MY 41002317 18-0ct-02 {in howse dhack Oct-09) I bdusa chack: Oa-11
AF genarator A&S SMT-06 100205 4-Aug-33 (in housa check Oo-04) I hGuse chedk: Ocl-11
Metwork ﬁrﬂ]:.mer HP BTS3E FS37330545 542068 1E-Dct-01 {in house chack Oct-10) I hcusa chack: Oct-11
Mame Funclion Shyraturg

Calibrated by: Jaton Kastrat Labaratory Technican

| Bpproved by Katjs Pokovic Technlcal Manager ;

=

Issued; Jaruarny & 2011

This calibration cartificate shall nol be reproduced except in full withow written approval of the laboratony.

Caortificate No: DTS0V3-1021 Jan1i
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switrerland

Schweizerischer Kalibrierdienst
Sgrvice sulsse d'éamlonnage
Servizio svizzero di taratura
Swigs Calibration Service

Accredited by the Swiss Accredistion Senice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreamant for the racognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (freguency range of 300 MHz 1o 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Hurman 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: Furiher 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 FParameters with TSL: The dipole is mounted with the spacer to position its feed point
exactly below the center marking of the flal phantom section, with the arms ariented parallel to
the body axis.

» Feed Point impedance and Return Loss: Thesa parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Returm Loss ensures low reflected
power. No uncertainty required.

s Flectrical 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.

¢  SAA 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,

Cadificate No: DFS0OV3-1021_Janii Page 2 of B
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Measurement Conditions
DASY syslem configuration, as far as not givan an page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va5
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220*C M9 0.89 mha'm
Measured Head TSL parameters (220 £0.2)"C 42326 % 0.91 mha'im = 6 %
Head TSL temperature during test {220 £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 212mW /g
SAR nomalized nommalized o 1W B48mW g
SAR for nominal Head TSL parameters normalized o 1W 8.36 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 250 mW input power 13BmW /g
SAR normalized nommalized o 1W 552mW /g
SAR for nominal Head TSL parameters normalized 1o 1W 5.45 mW fg = 16.5 % (k=2)

Cerificate Mo: DTE0V3-1021_Jand
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Appendix
Antenna Parameters with Head TSL
Impedance, ransformed 1o feed point 5310 - 1.7
Astumn Loss -29.3dB
General Antenna Parameters and Design
Electrical De'ay (ane direction) | 1.033 ns |

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

The dipole is made of standard seminigid coaxial cable. The center conductar of the feading ling is directly connectad to the
sacand arm of the dipole. The anlenna iz theretora short-circurtad far DC-sgnals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufaciured on

Decamber 01, 2010

Certificate Mo: D750V3-1021_Jan11
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DASYS Validation Report for Head TSL

DaredTime: 0501 2001 15:51:17

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN:1021
Communication Systeny: CW: Frequency: 750 MHz: Duty Cycle: 1:1

Medium: HSLT50

Medium parameters wsed: =750 MHz; o =0.91 mho/m; & =423 p= 10 1'Cg."r1|IL

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEJAEC/ANSI CA3.19-2007)

DASYS Configuration:
« Probe: ESIDV3I - SN3205; ConvFi(6.37, 6.37, 6.37) Calibrated: 30,04.2010
+  Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 4.901; Type: QDOOOPA9A A Serial: 1001
o Messurement SW: DASYS2, VS2.6 Build {401)

« Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

Pin=250mW; dip=15mm; dist=3.0mm/Zoom Scan (7x7x7)/Cube : Measurement grid:

dx=5mm, dy=5mm, de=5mm

Reference Walue = 53.5 ¥/m; Power Drift = -0.00432 dB
Peak SAR (extrapolaed) = 3.24 Wikg

SAR(I g) =212 mWig: SAR(10 g) = 1.38 mW/g
Maximum value of SAR (measured) = 2 48 mW/ig

dB
1]

15

0 dB =2 48mW/g

Mrmrdifimmden Bl PYTEALS 401 lamid D & o &
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Impedance Measurement Plot for Head TSL

= Jam ZBL1 15:57111

ERAL 511 1 U F3 1155130 @ ~1.6504 4 12858 pF THE.BE @03 MHz
*
[ §
Car L T
v N
g e
T
CHZ 511  LOG 3 dB/REF -2@ of 13-29,387 dE FI0.0009 003 MHz
-__———_h__"'h-. b e

g : \#U/f— I ;

16 {
¥ 1
ETART T50.006 G600 m.-:: STOF 90,000 P0G HHz
Certificate Mo: D750V3-1021_Jan11 Page B ol B

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services

Copyright 2005-2012, RIM Testing Services, a division of Research In Motion Limited




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RFF91LW SAR 39(78)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker June 04 — October 29, 2012 RTS-6012-1208-35 |L6ARFFO0LW 2503A-RFFO0LW

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2012, RIM Testing Services, a division of Research In Motion Limited




Document

Page
Tes In Appendix D for the BlackBerry® Smartphone Model RFF91LW SAR | 40(78)
l Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker June 04 — October 29, 2012 RTS-6012-1208-35 L6ARFFI0LW 2503A-RFFO0LW

Calibration Laboratory of e,
' S
Schmid & Partner SN
Engineering AG T
Zeughaussirasse 43, 8004 Zurich, Switzertand N

L, 5
CTARE

Accraditad by the Swiss Accraditaion Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration cerlificates

Client ATS (RIM Testing Services)

Accreditation No.: SCS 108

Certificate No: D835V2-446_Jan11

Schweizerischer Kallbrierdien st
Service suisse d'élalonnage
Servizio svizzera di taralura
Swiza Calibration Service

CALIBRATION CERTIFICATE

Oiiect DB35Y2 - SN: 446

Calibration procedureis) QA CAL-05.v8

Calibration procedure for dipole validation kits

|

Calibration date: January 21, 2011

| This calibration cedificate documents the traceability to national standards, which realize tha physical units of measuramants (S1).

| The measurements and the uncerainties with conbidence probabdity are given on the Tollowing pages and are part of the cenificate

Al calibrations have been conductad in the closed laboeatony facilily. envitonment b perature (22 = 3°C and homidity < 7%

Calibration Equipmant wsead (MATE critical for calibration)

Primary Standards ] D & - Cal Date (Carificate No.) ) l$_c|:|aclued Galihmhon_
Powar meler EPM-4424 GBIT480704 06-Chot-10 Mo, 217-01 266) Oet-1

Power sensor HP 84814 US3TE2783 06-Oct=10 {Mo. 217-01256) Oct+11

Raference 20 dB Aleruston SM: 5086 (20g) A0-bar-10 (Mo, 217-01158) Mar-11

Type-M mismatch combination SN 504721 OB32T 30-Mar-10 (Mo, 21 7-01162) bar-11

Raferance Probe ES30V3 SM: 3205 30-Apr-10 {Mo. ES3-3205_Apr10}) Apr-11

DAE4 Sh: 601 10Juni=10 (N, DAE4-E01_Juntd) Jur=11

Sanx- ndary Standards | ID ¥ _ Check Date (inbouse) Scheduled Check
in sengor HP H4!1A MY 41092317 18- OEHJ?. (i house chisch Oat-08) In hausse chacks Oot-11
AF generator R&S SMT-06 100005 A-Aug-98 (im house check Oct-09) In houss check: Oct-11
Natwork Analyzer HP 8753E US3TI00585 54206  18-Cot-01 {in house chack Oct-10) In housa chack: Oo-11

Mapme Funchian
| Calirated by: Dimce llisv Laboratory Tachriclan
i
Approwid by Katja Pokowvic Techrical Manager

_Tﬂ_nls :alihraliun.t_;a_rlili-:;ata sha!_ not be reproduced axcapt in fulll_withc-ut written approval of thg I_a‘.JoraI.or,l.

Signature

000
g

|zsued: January 21, 2011
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Calibration Laboratory of A

"\\-‘C‘_“\L{_‘,’}-"}" =1 Schwelzerischer Kallbrierdienat
Schmid & Partner % ""-;-"’E:- c Sarvice sulsse d'étalonnage
Engineering AG T Servizio svizzers di taratura
' e S . 1 .
Zeughausstrasse 43, 8004 Zurich, Switzerland f,:”/ﬁvy Swiss Calibration Service
Frlpg |l
Accrediled by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

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

by 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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency

Electromagnelic Fields; Additional Information for Evaluating Compliance of Mobile a

nd

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:

s  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with 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
paraliel to the body axis.

Feed Point 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 {o the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Eiectrical 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
connactor.

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

Cedificate No: DB3SV2-446 Jan11 Page 2ol 6
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Measurement Conditions
DAZY systern configuration, as far as not given on page 1.

DASY Version DASYS V52.6

Extrapolation Advanced Extrapalation

Phantam Madular Flat Phamtom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Fregquency B35 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 415 0.90 mhaim

Measured Head TSL parameters (220+02)°C A13+6% 0.89 mho/m £6 %

Head TSL temperature during test {218202)°C e
SAR result with Head TSL

SAR averaged over 1 cm” {1 g) of Head TSL Condition

SAR measured 250 myW input power 238 mW /g

SAR normalized narmalized o W 9.56 mW /g

SAR for nominal Head TSL parameters normalized o 1W 9.863 mW fg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL sondition

SAR measured 250 mW input power 156 mW /g

SAR normalized normalized o W 624 mW /g

SAR for nominal Head TSL paramatars normalized o 1W 6.27T mW fg + 16.5 % {k=2)

Conificate Mo: DB35V2-446_Jan11
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 498102 -T7.7 [0
Retum Loss -22.2dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 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 diptde is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
secand arm of the dipola. The antanna is tharefore short-cireuited for DC-signals.
Mo excessive force must be applied to the dipola arms, because they might bend or the soldered connections near tha
feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Qctober 24, 2001

Ceriificate No: D&35V2-446_Jant1
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35SV2; Serial: D835V2 - SN:446

Communication System: CW:; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSLS0OO
Medium parameters used: = 835 MHz; o = 0.89 mho/m; &, = 41.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS Conliguration:

L]

-

Date/Time: 21.01.2011 10:18:05

Probe: ES3IDV3 - SN32035; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10.06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

Measurement SW: DASYS2, V52.6.1 Build (408)

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

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mecasurement

grid: dx=53mm. dy=3mm, dz=5mm

Reference Value = 57426 Vim; Power Drift = 0.04 dB
Peak SAR {extrapolated) =
SARIL g) =239 mW/g; SAR(10 g) = 1.56 mW/g
Maximum value of SAR {measured) = 2.790 mW/g

Carlificate No: DE3SVE-446_Jani1

3600 Wikg

0dB = 2.79%mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of o \,l\_"f;, . Schweizerischer Kalibrlerdienst

Schmid & Partner i‘%ﬁ Service sulsse d'étalonnage
Engineering AG T Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland &% 4ﬁrﬂ‘\‘} Swiss Calibration Service

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

ATS (RIM Testing Services)
[CALIBRATION CERTIFICATE

D1800V2 - SN: 2d020

Accredilation Mo.: SCS 108

Client

Certificats No: 01800V 2-2d020_dJan11

Ohject

QA CAL-05.v8
Callbration procedure for dlpmla vallclaﬂpr[ kit

| Calitration procedura|s)

{ Calibration date: January 13, 2011

Thiz calibration certificate documenis the traceabillty to national standards, which raalize the physical units of measuraments (51
The measurements and the uncertaintios with confidence probability are given on the ollowing pages and anrs part of the cartficate.

Al calibrations have been conductad in tha closed labotalory facility. amviranment lemperabure (22 + 3)°C and humidity < 705,

Calipeation Equipment used (M&TE critical for calibration)

| Approved by:

Primary Stendards D& Cal Date {Certificate Mo.) Scheduled Calibration
| Power meter EPM-4424 '353?450?04 06-Cict-10 (Mo, 217-01266) Q-1
| Powar sensor HP B4A1A USaraaaTea 06-0ict-10 (Mo, 217-01266) Oct-11
Referance 20 o Attenuatar SM: 5086 (20q) 30-Mar-10 (Mo, 217-01158) Mar-11
| Type-N mismatch combimation SN 04T 2 ¢ 08327 30-Mar-10 (Mo, 217-01162) Mar-11
Reference Probe ES30DV3 M 3205 30-Apr-10 (Mo ES3-3205_Apa10) Apr-11
DAE4 5M: 601 10-Jun-10 (Mo, DAE4-601_Jun1d) Jun-11
Secondary Slandands I & Chitck Date (in house) Scheduled Chack ) N
Powmer sensor HP B481A MY410927 18-01-02 (in house check Dct-09) I house chack: Oct-11
AF generator R&AS SMT-06 1 QOO 4-Aug-99 (in house chieck Oc1-09) In house chieck: Oct-11
Metwork Anabyzer HP B753E US3T300585 S4206 18-0ct-01 (in house check Oct-100 I howse chack: Oct-11
Mame Function Signatura
Calibrabed by: Do liew Laberatory Techmickan 90 “f,\\
Katia Pokewvic Technical Manager

Pz <4

Issued: January 13, 2011

T cabibration cerificate shall not be reproduced excapt in full without wiitten approval of the laboratony.

Cenificate No: D1800V2-20020 _Jan11
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Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of A,

. Ry -, § Schweizerischer Kalibrierdienst
Schmid & Partner S o Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Teughausstrasse 43, 8004 Zurich, Switzerland e f'—“\ o S  swiss Calibration Service
Al e
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant lor the recognition of calibration ceriificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the ceriificate. 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 Foint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantomn. 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
conneactor,

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

Certificate Mo: D1800V2-2d020_Jan11 Page 2ol 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS WE2.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution du, 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 mhao/m
Measured Head TSL parameters {220+ 0.2)°C 386+6% 1.38 mho/m + 6 %
Head TSL temperature during test (21.3+02)°C weas
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measured 250 mW input power aTamW /g
SAR normalized normalized o 1W dmamw /g
SAR for nominal Head TSL parameters normalized fo 1W 39.2 mW fg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL canditicn
SAR measured 250 mW input power 5.13mW /g
SAR nomalized normalized to 1W 205 mw /g
SAR for nominal Head TSL parameters normalized 1o 1W 20.5 mW /g + 16.5 %: (k=2)

_Certificate Mo: D1800V2-2d020_Jan11
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Appendix
Antenna Parameters with Head TSL
Impedances, transformed to feed point 4650-T30
Return Loss -21.5dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.216 ns —|

After long term use with 100W radialed 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
sagond 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
feedpaint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

September 07, 2001

_Cenfificate No: D1800V2-2d020_Jan11
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Dates of Test Test Report No FCC ID: ICID

DASYS5 Validation Report for Head TSL

Date/Time: 13012011 12:34:12
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d020

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

Medium: HSL U12 BB

Medium parameters used: = 1800 MHz; o = |.38 mho/m; g, = 38.7; p = 1000 kga’m;
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(53.05, 5.05, 5.05); Calibrated: 30.04.2010)
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06, 2011)
+  Phantom: Flat Phantom 5.0 (front); Type: QDIMOPS0AA; Serial: 104
«  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-Probc¢)/Zoom Scan (7x7x7) /Cube (: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.654 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.902 W/kg

SAR(I g) = .78 mW/g: SAR(10 g) = 5.13 mW/g

Maximum value of SAR (measured) = 12.051 mW/g

160
-F.20
10,60

-14.40

-10.00

0dB = 12.050mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognilion of calibration certificales

Client

RTS (RIM Testing Services)

S
flac-wra

\“":5’ s

L oy
oo -

N

s

\ Y

LY }
’u:..:..\ L

Accreditation Mo.:

S Schweizerischer Kalibrierdienst
c Service suissa d'#talonnage

Servizio svizzero di laratura

S swiss Calibration Service

SCS 108

Gertificate no: D1900V2-545_Jan11

CALIBRATION CERTIFICATE

Ohject

Calioration procedurads)

| Calibration data:

D1900V2 - BN: 545

QA CAL-05.v8

January 13,2011

Calibration procedure for dipole validation kits

This calibraton cemilicale Gocurments the iraceability to national standands, which realize e physscal units of maasuramants (S1)

The measuraments and the uncertzinbes with confidence prabability are given on the followsng pages and are pan of the cedicate,

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

| Calibration Equipment used {MAETE critical for calibration)

[ Prirnary Standards o# Cal Dale [Certificaia No.) Schedulad Calibration
Power mater EFM-4424 GBEIT4E0T04 OE-0ct-10 (No. 217-01266) Oct-11
Power sensar HE B481A US37292783 OE-0ct-10 (Mo, 217-01268) Oet-11
Referenca 20 4B Attenualor SM: 5084 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 5047.2 7 06327 B0-Mar-10 (Mo, 217-01162) har-11
Retargnca Probe ES30WVI SM: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN 601 10-Jun-10 (Mo, DAES-601_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Chack
Power senaor HP 84814 MY41092317 18-0ct-02 (in house check Oct-09) In house chack: Q-1
AF ganarator AAS SMT-06 100005 4-Aug-99 (in houss check Oct-09) Im house check: Oct-11
Network Analyzer HP B753E USITIF0585 54206 18-0ct-01 (in house check Oct-10) In howse check: Cct-11

Marmi Function Signatura

Calibrated by: Démca ey Laboratary Technician i [f) m

| Approved by: Katja Pokovle Tochnical Menaiger : ,QZ? 4‘

Issued: January 14, 2011

E‘I‘hls calibration certificate shall nol be reproduced axcepl in ull withou? wiitan approval of the labaratony.

Cedificate No: D1200Y2-545_Jan11
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Serwces Report

Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'dalonnage
Servizlo svizzero d| laratura
Swiss Calibration Service

Accredited by the Swiss Accraditation Senvico [SAS) Accreditation No.: SCS 108
The Swiss Accreditalion Service is ene of the signatories 1o the EA
Multilgteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedurs 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:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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 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
connector.

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

Certificate No: D1900V2-545_Jan11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V526
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom 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 fotlowing parameters and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202 °C 3B5 6% 1.43 mho'm « 6 %
Head TSL temperature during test 21.2=x02)°C — nran
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Coandition
SAR measured 250 mW input power 102mW /g
SAR normalized normalized to 1W 408 mW /g
SAR for nominal Head TSL parameters mormalized to 1W 40.0 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 526 MW /g
SAR normalized nomalized to 1W 21.0mW /g
SAR for nominal Head TSL parameters nomalized to 1W 20.8 mW /g = 16.5 % (k=2)

Cenificate Mo: D1900V2-545_Jan11
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Appendix
Antenna Parameters with Head TSL
Impadance, transtormed 1o fead paint 50810+ 180
Relurn Loss - 34.4 dB
General Antenna Parameters and Design
- Ejectrrcal Delay (one direction) 1.199 ns

After long tarm usa with 100W radiated powear, only a shght warming of the dipole near the feadpoint can ba maasurad,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
secend arm of the dipole. The antenna is therefere short-circuited for DC-signals.
Mo excessive force must ba applied to the dipele arms, because they might bend or the solderad connections naar the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufactured on

Navemnber 15, 2001

Cert
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Dates of Test Test Report No FCC ID: ICID

DASY5 Validation Report for Head TSL

Date/Time: 13.01.2011 14:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: DM900OV2 - SN:545

Communication System: CW, Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters nsed: = 1900 MHz; o = 1.43 mho/m; & = 38.6; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANST Co3.19-2007)

DASYS Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(5.00, 5.09, 5.09); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
o Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
«  Measurement SW: DASYS2, W52.6.1 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=5mm, dy=5mm, dz=5mm

Reference Value = 98.053 V/m; Power Drift = 0.03 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

r.2n
-10.80

-14.40

-18.00

0dB = 12.740mW /g
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Dates of Test

June 04 — October 29, 2012

Test Report No FCC ID:

RTS-6012-1208-35

L6ARFFO0LW

ICID

2503A-RFFO0LW

Impedance Measurement Plot for Head TSL
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,...|||..|.._

Calibration Laboratory of

RN Schwelzerischer Kalibrierdiens:

Schmid & Partner o Sarvica sulsse d'étalonnage
Engineering AG T Sarvizio svizzer di taratura

Zeughausstrasss 43, BI04 Zurich, Switzerland £ r‘}IT\\ o Swiss Calibration Service

Accredited by tha Swiss Arcreditalion Serdce (SAS) Accreditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreament for the recagnition of calibration certificates

cartficats No; D2450V2-747_Nov11

Calibration procedure(s)

Caliraton date:

This calibraticn certificate documants the traceability %o naticnal standards, which realze the physical units of measurements {51
The maasurements and tha uncartaindies with confidence probability ane given on the following pages and are part of the cartificate,

| Al calibrations have been contucted in the clased labomatory tssility: ervironmant temparature (22 + 3)°C and humidity < 70%.

| Calibration Equiprmant used [MATE crtical for calibeation)
|

Primary Standards 0 1l Cal Date (Certiticata Moy Scheduled Calbration
Power meler EFL-4424 GBITIA0TI4 0E-Oct-11 {Ma. 217-01451) Qet-12
Power senaor HP B481A US3IT282TES 05-0ct-11 {MNo. 217-01451) Q12
Rafarence 20 dB Attanuator SM; 508G (20g) 20:Mar-11 (Mo, 217-01368) Apr-12
Type-N migmabsh cambination SMN: 50472 7 DEIZT 28-Mar-11 [Ma. 217-01371) Apr-12
Aaference Probe ES30VI BM: 3205 25-Apr-11 {No. ES3-3205_Apri1) Apr-12
DAE4 SM: &1 Od- 11 (Mo, DASL-E00_Ju11) Juk12
Secondary Standards [} Check Date {in houss) Scheduled Check
Power sensor HP B4814 MY41082317 1B-0ct-02 {in house check Oal-11) In house check: Oel-13
AF genarator AES SMT-05 100005 O-Aug-29 {in house check Oct-11) In housa chack: Oct-13
Mabwork Analyzar HP BTS3E LISI7I0SES 54206 1B=0e-01 {im howse check Oal-11) In housa chsck: Oct-12
Mama
Galibrated by: dmion Kastrenl
Apgraved by: Haija Pokovie
Issuad: Movember 8, 2011
This calibration certificate shall not be raproduced except in ful without writien approval of the laboratory ) . |

Cerificate Mo: D2450V2-747_Novil
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischar Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taralura
Swiss Calibralion Service

Accredited by the Swiss Accrediation Sanvica (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service ks one of the signatories to the EA
Muititataral Agresmaent for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration iz Performed According to the Following Standards:
a) IEEE Std 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, 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 QET),

Add

“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 fo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

itional 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 cerificate. 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 Paint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty reqguired,

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 al the antenna
cannector,

SAR for nominal TSL parameters: Tha measured TSL parameters are used to calculate the
naminal SAR result,

Certifi

cate Mo D2450W2-747_Nov11 Page 2 of B
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Measurement Conditions
DASY system configurabion. as lar as nol given on page 1.
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The tollowing parameters and calculations were apphed.
Temperalure Permittivity Conductivity
MNominal Head TSL parameters 220°C 30.2 1.80 mha'm
Measured Head TSL parameters (22.0£0.2) °C T 6% 1.84 mha'm = 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Canditian

SAR measured

250 mW input power

138mW /g

SAR for nominal Head TSL paramaters

reormalized to 1W

54.1 MW fg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 639 mW /g

SAR for nominal Head TSL parameters normalized fo 1W 25.3 mW /g = 18.5 % (k=2)
Cerlificate No: D245002-747_Novii Page 3 of 6
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint E2E0+130
_Fbeh,lrn Loss -31.2dB

General Antenna Parameters and Design

Elecirical Delay (one direction) i 1.161 ns

After long term wse with 100W radiated power, only a sight warming of the dipole near the feedpoint can be measwred.

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connected ta the
second anm of the dipole. The anténna is therefore shor-circuited tor DC-signals.

Mo excessive lorce must be applied to the dipole arms, because they might bend or the scidered connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad ory Decamber 01, 20032
Cartificate Mo: D2450V2-T4T_Movid Page 4 of 6
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Dates of Test Test Report No FCC ID: ICID

DASYS5 Validation Report for Head TSL

Date: 09 11,2001

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 mho/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST Ca3,19-2007)

DASYS2 Configuration:
»  Probe; ES3DV3I - SN3205; ConvFi4.45, 445, 4 45); Calibrated: 20.04.2011
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sno01: Calibrated: 04.007.2011
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Scrial: 1001]

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 102.1 Vim; Power Drill = 0.04 dB

Peak SAR (extrapolated) = 28853 Wikg

SAR(] p) = 13.8 mW/g: SAR(10 g) = 6.39 mW/g

Maximum value of SAR (measured) = 17.782 mW/g

0 dB = 17.780mW /g

Cartificate Mo; D2450V2-747 _Novi1 Page Sof 6
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impedance Measurement Plot for Head TSL
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Andrew Becker

June 04 — October 29, 2012

RTS-6012-1208-35

L6ARFFO0LW

Calibration Laboratory
Schmid & Partner

Engineering AG
Zpughausstrasse 43, 8004 Turich

of

, Switzeriand

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

g

Client

Schweizerischer Kallbrierdienst
Service sulsse d'étalannage
Servielo sviezero di taralura
Swiss Calibration Service

Accreditation No.: SCS 108

certiticate No: DEGHZV2-1033_Nov11

Oijact

Calibragion procedure(s)

Calibration date:

CALIBRATION CERTIFICATE

D5GHzV2 - SN: 1033

QA CAL-22\1

GMMMHWdWﬁM%WS—E GHz

Mowvamber 15, 2011

Thiz calibration cerificate documeants the traceabllity 1 national standards, which realize the physical unils of measuremenls (1),
The measurements and the uncertaintes with confidance probability are given on the lollowing peges and are part of the cerificata.

Al calibrations hawe besn conductad in the closed laboratory lacility: emvironmeant temperature (22 + 3)°C and humidity =< 70%.

i
| Calibrasion Equipmmant usad (MATE

| Pimary Standards

critical for calibration}

0w Cal Date [Cerificate Nao.} Sehaduled Calbration
Poreser mater EPM-4424, GREIT4A0T0 05011 {No. 217-01451] Oct12
| Povwisr sensar HF Bdg1a US3r292783 050et-11 (Mo 297451 Oct12
[ Helerence 20 9B Attenualor SN G068 (20q) 29-Mar-11 (M. 217-01 J6E) Bpr-12
Type-N mismatch comibination SM: 50472 DEZET 29-Mar-11 [MNo. 217-01371} Apr-12
| Raference Probe EX30VE SNz 3503 O-Mlar-11 Mo, EX3-3503_Mari1) Mar-12
| DAE4 SN B0t Od=Jul-1 1 (Mo, DAEA-E01_Jult1) Juk-12
Secondary Standards D # Crack Date (in house) Scheduled Check
Powar sansor HP BA§1A MY 41092317 18-0¢ct-02 {in house check Oek-11) In house check: Oat-13
AF genarator R&S5 SMT-06 1003405 Ohe-Awg-98 (in house chedk Oct-11) I house check: Ocl-13
Netwark Anslyzer HP 8753E US3T30585 S4208 18-0ct-01 {in house check Oct-11) In house check: Oct-12
Mamsa Funciion Slgnaturne
Calibrated by: Dimee iy, Laboratory Tachnician @ m
Approved by: Katja Pokovio Tachnical Menagar

This calibration certificats shall not be reproduced except In ful without written approval of the labaratory.

g A

Issuad: Mowermber 168, 20711
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Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of N,

_ Sonsn, g  Schweizerischer Kalibrierdienst
Schmid & Partner %ﬁ- G Serice suisse déialonnage
Engineering AG Tt Servizio svizzero o taratura
Zeughaussbrasse 43, 8004 Zurich, Switzerland ‘:/H Jﬁ \}3 S Swiss Calibralion Service
LT ML
Ancradited by e Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Bwiss Accredilation Service [ one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificabes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommendead 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 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

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further detalls are available from the Validation Report at the end

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

s Amtenna 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 onented
parallel to the body axis.

Feed Point impedance and Relurn Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at tha SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

s 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: D5GHZVE-1033_Nov11 Page 2 of 8
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Measurement Conditions

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

2503A-RFFO0LW

DASY Version DASYE V52,62
Extrapolation Advanced Extrapolation
Phantom Maodular Fiat Phantom V5.0

| Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Frequency

Graded Ratio = 1.4 (Z direction) |

5200 MHz =1 MHz
5500 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho'm
Measured Head TSL parameters (220 =0.2)"C ME26% 446 mho/m * 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Conditian
SAR measured 100 M input powear BAG MW (g

SAR for nominal Head TSL parameters

normalized to 1W

BO.B mW /g = 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

233mW i g

SAR for nominal Head TSL parametars

normalized o 1W

23.0 mW /g + 16.5 % (k=2)

Head TSL parameters at 5500 MHz
Tha lollowing parametars and calculations wera applied.

- Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0"C 356 4,96 mho/m
Measured Head TSL parameters (22.0+0.2) "C 4226 4.75 mhao/m + 6 %%
Head TSL temperature change during test < 0.5°C e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
EAH measurad 100 mW input power BE2mW /g

am for nominal Head TSL paramaters

normalized o 1W

B7.3 MW / g £ 17.0 % (k=2)

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

conditan

SAR measured

100 mW input power

2850mW ig

SAR for nominal Head TSL parameters

nommalized o 1W

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

Cartilicate No: D5GHzV2-1033_Movi 1
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Head TSL parameters at 5800 MHz
The following parameters and caleulations wera applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 353 527 mho/m
Measured Head TSL parameters (220202 °C 33.T26% 5.03 mho/m 26 %
Head TSL temperature change during test = 0.5°C
SAR result with Head TSL at 5800 MHz
SAR averaged aver 1 em® (1 g of Head TSL Cenditon
SAR measured 100 mW input power B.oImw /g
SAR for nominal Head TSL parameters normalized o 1W T84 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 1080 mW input power 22ami /g
SAR for nominel Head TSL parameters normalized fo 1W 22.5 mW /g £ 16.5 % (k=2)

Certificate No; D3GHzY2-1033_Mov11
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedanca, transtormead 1o teed point 51.102-B.7 {2
Returm Loss -2 2dB
Antenna Parameters with Head TSL at 5500 MHz
Im ped.ance, transformed to feed point E230-2TH
Retwm Loss -28.2dB
Antenna Parameters with Head TSL at 5800 MHz
Impadanca, transformad to feed point 56.7 (1 -43j02
Return Loss .22 6dB
General Antenna Parameters and Design
Electrical Delay (one direction) i 1.202 ns

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

The dipole is made of standard semirigid coaxial cable. The cener conductor of the feeding line is direclly connectad to tha
second arm of the dipole. The antenna is therefore shor-circuited 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 damagead.

Additional EUT Data

Manufactured by

SFPEAG

Manufactured on

Jduly 09, 2004

Certificate Mo DSGHZV2-1033_Novi1
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DASYS5 Validation Report for Head TSL

Dhate: 15.11.201
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: CW; Freguency: 5200 MHz, Frequency: 3500 MHz, [reqm:nc}-: 580 MHz
Medium parameters used: { = 5200 MHz; o = 4.46 mho/m; &, = ?4 o, p = 1000 Rghn Medium parameters
used: f= 5500 MHz: @ = 4.75 mho/m; &, = 34.2; p = 1000 kg/m’ , Medium parameters used: £ = 5800 MHz;
o = 5.03 mhoim; g, = 33.7; p = 1000 kgfmj

Phantom section: Flat Scction

Measuremeni Standard: DASYS (IEEETEC/ANSI Ca3. 19-2007)

DASYS2 Configuration;

s Probe: EX3DVS - SN31503; ConvFi5.41, 541, 541), ConvFi(4.91, 491, 491), ConvFid4 .81, 4 81,
4,81 Calibrated: 04.03.2011

«  Sensor-Surface: |4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 04.07.201 |

«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
= DASYS2 52.6.2(482): SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=52(00 MHz/Zoom Scan,
dist=1.4mm (8x8x7}Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.dmm

Refercnce Value = 65.595 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g} = 8.16 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 18.725 mWig

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 66.819 Vim; Power Drift = (L03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(1 g) = 882 mW/g; SAR(10 g) = 2.5 mW/g

Maximum value of SAR (measured) = 21.019 mW/g

Dipole Calibration for Head Tissue/Pin=140mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=34mm, dz=1.4mm

Reference Value = 62.220 Vim; Power Dnift = (.04 dB

Peak SAR (extrapolated) = 33.743 Wikg

SAR(1 g} = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR {measured) = 19.463 mWig

Cerilicate Mo: DEGHzV2-1033_Movi Page 6ol B
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0 dB = 19.460mW/ig
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Impedance Measurement Plot for Head TSL
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