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cient  Digital EMC (Dymstec) Cortificate No: EX3-3866_Jun12
|CALIBRATIDN CERTIFICATE |
Object EX3DV4 - SN:3866
Calibralion procedure]s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25v4

Calibration procedure for dosimeltric E-field probes

Calibrition dale: June 20, 2012

This cabbation cerificale documents he treceability to national standadds. which realize ihe physicsl units of messusemenis (51)
Thi measursments and he uncenninties with confidence probabdity nre given on th following pages and oo par of 1 conificabo

Al calitations have bean conduciad in the cosed lnboratory facillty. environmaent lemparature (22 + 3)°C and humidity < T0%

Calibraton Equipmant used (MATE oifical for calibration)

Primary Standards D Cal Date (Cenificate Mo, ) Scheduled Calibration
Power mader E44 168 GH-_-!lZEBE T4 20-Mar-12 {Nn 217-015608) Apr-13

P sensor E44 124 MY 1 ATBOET E?Mm-'ll’ {No. 217-01608) Ape-13

Relsmance 3 &8 Alenuator BN 55054 (3c) 27-Maor-12 [No. 217-01531) Apr-13

Raoference 20 &8 Alonuabor SM: 55006 (20t) 27-Muor-12 (No. 217-01528) Apr-13

Rofaronce 30 dB Alenuabod SM: 5514 (30b) 27-Mor-12 (No. 217-01532) Apr-13

Refarence Probe ES30V2 SM: 3013 | ®Dec-11 (Mo ES3-3013_Decii) Dec-12

DAE4 SN 650 10-Jan-12 (Mo. DAE4-680_Jan12) Jan-13

Soecondary Standards LK} Check Date {in howsa) Scheduled Check

RF g ir HP B8 LIS 38201700 #-Aug-B (in howse check Apr-11) In house check: Apr-13
Notwark Anakcar HP BTSIE LS 3TI05G85 18-0ct-01 (in house check Oct-11) In howse check: Oc-12

Nama Funciion Signoiure “
Calibrated by Joton Kastrati Laboratory Techniclan ( L&’/<_’

Issued. June 20, 2012

Approved by Katin Pokovie Technical Manager
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Calibration Laboratory of ti‘..,l__,:;»,

r S, Schwelzerischer Kalibriordionst
Schmid & Partner % Service suisse détalonnage
Engineering AG Ty Servizio svizzoro di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland £ qf:.:'w;\ W Swiss Calibration Service
LTI
Accradited by the Swiss Accreditation Service [SAS) Accroditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories lo the EA
Multiiateral Agrosmaent for the recognition of calibration cerfificatos

Glossary:

TSL tissue simulating liquid

MORM:x,y,z sensilivity in free space

ConvF sensitivity in TSL { NORMux,y.2

DCP diode compression paint

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

A B C maodulation dependent linearization paramelers

Polarization ¢ ip rotation around probe axis

Polarization 5 3 rotation around an axis that is in the plane normal o probe axis (at measurement cenler),

i.e., #=0is normal o probe axis

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 lo 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:

«  NORMxy z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
MORMx, v,z are only intermeadiate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

o NORM{x.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart), This inearization is
implemented in DASY4 software versions later than 4.2. The uncerainty of the frequency responsa s included
in the stated uncertainty of ConvF.

o DCPxy.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 to Average Ratio that is not calibrated but determined based on the signal
characteristics

e Axyz Bxyz Cxyz VRxpz A B Care numerical linearization paramelers 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 vollage across the diode,

o ComvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for { = 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters ang
used in DASY4 software to iImprove probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * ConvF wheraby 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 validity from + 50 MHz 1o £ 100
MHz.

= Sphercal isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

«  Sensor Offset: The sensor offset cormesponds to the offset of virual measurement center from the probe tip
{on probe axis). Mo lolerance required.
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EX3DV4 - SN; 3866 June 20, 2012

Probe EX3DV4

SN:3866

Manufactured:  February 2, 2012
Calibrated: June 20, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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Date of issue: Jan.08, 2013

EX3ADV4- SN 3866

June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Basic Calibration Parameters

Sensor X SensorY | §ul]_!§qr2 _Un_:_'_f_h:-i_z_]?__
Norm (uV/(Vim})* 0.41 0.48 1 039 +10.1% |
DCP (mV) 103.5 99.5 102.9
Modulation Calibration Parameters -
uiD Communication System Namae PAR A B c VR Ung"
dB dB dB8 my (k=2)
0 CW 000 | X | 000 | 0.00 100 | 1483 | 23B%
: ¥ | 000 000 | 100 | 1660 |
z| ooo 0.00 100 | 1411

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

* The uncertambes of NormX,Y.Z do not aflect the E'-fekd uncertsinty inside TSL (see Pages 5 and &)
" Numerical nearization parmmeter; uncertainly not required

¥ Uncertainty s determingd using the max. deviation from lnea response agplying rectangular detnibution and & expressed fod i square of tha
fisld vsloe
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EX30V4- SN 3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth Unct.
f(MHZ)® | Permittivity" {sm)" ConvF X | ConvFY | ConwFZ | Alpha | {mm) {k=2)
750 41.9 0.89 9.39 9.39 9.39 0.55 072 | £120%
B35 41.5 0.90 BS8 | B98 B.98 0.46 0.80 +120%
1750 40.1 __1ar 8.25 B.25 B.25 0.80 0.56 +£120%
1900 40.0 1.40 7.76 7.76 7.76 0.51 D68 | +120%
2450 39.2 1.80 6.98 B.98 5.98 041 | 080 | +120% |
| 5500 35.6 496 445 4.45 445 045 1.80 £131%

" Freguency validity of = 100 MHz only apphes for DASY w4 and highar (see Page 2, else 8 s restricted to + 50 MHz. The uncenainty 15 the RSS
of ther ConwF uncenainty at calibration frequency and the uncenainty Tor the indicated frequency band
" At frequencies below 3 GHz, the validity of tissus parameters (cand o) can be relaxed 1o £ 10% Il liquid compensation formula s appled to

muoasuned SAR values, Al nequencees above 3 GHz. the validity of lissee parameters (¢ and o) is resiricled 1o = 5% The uncetainty @ ihe RSS of
the ConwF uncertainty for indicatod tanged lissue paramelors,
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EX3DVd- SN 3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Calibration Parameter Determined in Body Tissue Simulating Media

| ouHe)® | pormittiity” | (Stm)" | Conve X | Comy | Convez | Aipha | (mm) | ()
750 |  sss | o098 910 | 910 910 | 032 | 103 | +120%
835 55.2 0.97 003 | 903 | 903 | 027 | 112 | s120% |

| 1750 | 534 1.49 7.76 7.76 776 | 027 | 104 | £120%
1900 53.3 1.52 7.34 7.34 7.34 0.42 083 | £120%
2450 h2.7 1.95 6.97 6.97 6.497 0.80 0.50 +12.0%
5200 49.0 5.30 4.21 4,21 4.21 0.50 1.90 +13.1%
5300 48.9 542 3.99 3.99 3.99 0.50 1.90 + 13.1 %_ﬂ
5500 48.6 5.65 3.86 3.86 3.86 0.50 1.90 +11 %
s600 | 485 | 577 368 | 368 | 388 | 050 | 190 | #131%
5800 48.2 .00 3.98 3.98 3.98 0.50 1.90 +131 %

® Frequency validity of + 100 MHz cnly applies for DASY 4.4 and higher (soo Page 2), else il & restricled to £ 50 MHz. The uncortainty s the RSS
ol hey CoawF uncestainty @ calibraton frequency and the uncertsinly for tha indicaled frequency band.

" Al frequencies below 3 GHz, the validity of lissus parsmobers (¢ and o) can be relmoed (o £ 10% il liquid compensation formula & applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o is restricied 1o = 5% The uncerainty s the RSS ol
ihe ConvF uncedtainty for imdicated tempet lissue paremetens
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EXaDVd- SN.3866 June 20, 2012

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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EX3DVa- SN: 3866 Jume 20, 2012

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
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EX3DV4— 5N 3866

Jurne 20, 2012

Dynamic Range f(SAR}cad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN: 3866 June 20, 2012
Conversion Factor Assessment

f = B35 MHz WGLS R9 (H_com#) f = 1900 MHz WGLS R22 (H_convF)

L] {1 E = il 50 E o \ } L] L] .;u = 1] n i
fat] & |
2 A LN il
e EERA ki A

Deviation from Isotropy in Liquid
Error (4, 8), f =900 MHz

-0 -08 06 -04 02 00 02 O0O4 06 08 10
Uneertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Report No.: DRTFCC1212-0857(1) FCC ID: SS4MT760 Date of issue: Jan.08, 2013

EX3DVa- SN 3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Other Probe Parameters

Sensor Errangemant Triangular
Cannector Angle () = T 1
| Mechanical Surface Detection Mode [ enabled
“Optical Surface Delection Mode disablad |
Probe Overall Length 337 mm
| Probe Body Diameter = 0 mm

Tip Length N 8 mm |
“Tip Diameter 25mm |
| Probe Tip to Sensor X Calibration Paint Tmm |
| Probe Tip to Sensor ¥ Calibration Point 1 mm |
| Probe Tip to Sensor Z Calibration Point  1Amm |
| Recommended Measurement Distance from Surface  Zmm |
Certificate No: EX3-3866_Jun12 Page 11 of 11
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FCC ID: SS4MT760

Date of issue: Jan.08, 2013

. LT
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ& Service sulsse d'#alonnage
Engineering AG -_;,..-,;;_E,\ = Eervizio svizewro di Lralura
Zoughaussirasse 43, 8004 Zurich, Swilzerland e Swiss Callbration Service

AT

Accradited by 1ha Swiss Acerediation Servicy (SAS) Accraditation Mo.: SCS 108

Thie Swiss Accraditation Service Is one of the signalories to the EA
Multilateral Agresmeant for the recognition of calibration certificales

Digital EMC (Dymstec)
CALIBRATION CERTIFICATE

Cllent Certificate o: DB35V2-464_Mar12

Okject DBABVE - SN: 164

A CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calipration procadurs(s)

March 14, 2012

Calibration date:

Calibration Equipment used (MATE crilicnl for colitsation)

This callbration cerificate docwmonts tha mcoability to naticnal standards, which realize the physical units of measuresents (31
Tha maasuremants and the uncertainties with confidenca probability are given on the following pages and are part of the cenilicate

All calibrations have been conduciad in the closod laboralony Lacility: emironmant temperature (22 £ 3)'C and humidity < T0%.

This callbration certificats shall not be reproduced axcapt in full without written apgroval of Ihe laboralony.

Cerlficate Mo: D835V2-464_Mar2

TRF-RF-601(00)120709

Copyright © 2013, Digital EMC Co., Ltd.

Page 1 ol 8

Primary Standards ine Cal Date (Certificate No.) Behodulod Calibration
Power metar EPM-4424 GBRIT4E0TOM 05-0t-11 (Mo, 217-01451) Oct-12

Porwir soncor HP BIB1TA US3Ir2927e3 05-0nt-11 (Mo, 217-01451) Oct-12

Refarance 20 dB Attenuator 5N: 5088 (20g) 28-Mar-11 (Mo, 217-01368) Apr-12

Type-M migmatch combination BN: 5047 2 | DB3ET 28-Mar-11 (Mo 217-01371) Apr-12

Retarance Probs ES30V3 EN: 3205 A0-Doc-11 (Mo, E53-3205_Dec11) Deec-12

DAE4 EN: B 04-Juid=11 (Mo, DAEA-GOT_Jul11) Jul-12

Secondary Standards [n ¥} E_':Ilur,'h. Draater {mn house) Schadudpd l:d'lm:k
Power sansor HP B481A MY41092317 18-0et-02 (In house check Ocl-11) I hiomrse cheschc Oct=13
RAF generator A&S SMT-06 100006 (4-Aug-99 (in house check Oct-11) Irv heasse check: Oot-13
Matwork Analyzar HP BT53E US3ATI00585 54206 18001 (in house check Oc-11) In house check: Cot-12

Marma Fur:hion Signature
Calbrared by: Isren El-Maoug Laboratory Tachnician { i
_,.-'_}‘_"E.{{ gL {: (s \..-L?t.cl._v‘
Approved by Katjia Pokgvic Tachnical Manager

|zsued: March 14, 2012
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Report No.: DRTFCC1212-0857(1) FCC ID: SS4MT760 Date of issue: Jan.08, 2013

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, BO04 Zurich, Switzerland

S Schweizarischer Kalibrierdienst

c Sorvice sulses d'dtalonnage
Borvizio svizzoro di taratura

S  swiss Calibration Service

Accradited by the Swiss Accreditation Sandco (SAS) Accreditalion No,: 5CS5 108
The Swiss Accraditation Service is one of the signatorios to the EA
Multileteral Agreement for the recegnition 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, “|EEE 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 Mabile 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 indicaled.

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

» Feed Point Impedance and Relurn 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 Retum 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.

s SAR measured: SAR measured al the stated antenna input power.

= SAH normalized: SAR as measured, normalized to an inpul 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 85%.
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Measurement Conditions
DASY system configuration, as lar as not given on pagea 1.

DASY Version DASYS Vs2.8.0 ]
Extrapolation Advanced Exlrap_u_lg.lian
Phantom Modular Flal F’ﬁanlum
_Di.a.téunc; Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, u:_iy_.r_,"dz =5 mm
Frequency H-db L‘IHz + 1 MHz i
Head TSL parameters
The following parameters and calculations were applied. .
Temperature Parmittivity Conductivity
- MWaminal Head TSL paramelers 22.0°C 41.5 0.90 Iﬂho.-'rn_
Measured Head TSL paramaters (220« 02]"0 : 41526 % ~0.89 mho/m = 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
[sam averaged ovar 1 cm” (1 g} of Head TSL Candition
SAR measured 250 MW Input powear 233mW /g
SAR for nominal Head TSL parameters normalized to 1W 940 mW fg = 17.0 % (k=2)
SAR averagad over 10 em”® (10 g} of Head TSL candition ]
SAR measured 250 mW input power 1.53mW /g
SAH lor neminal Head TSL parameters normalized to 1W G.16 mW /g + 16.5 % (k=2)

Body TSL parameters

The: lollowing paramelers and calculations wers applied.

Temperatura . Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.87 mhofm
Measured Body TSL parameters (22.0=+02)"C 55.0+6 % 1.00 mhafm + 6 %
Body TSL temperature changs during test <060 - p—
SAR result with Body TSL
SAR averaged over 1 om® (1 g) of Bady TSL Condition
SAR measured 260 mW inpul power 244 mW g

SAR for nominal Boedy TSL parametars

normalized o 1W

8.53 mW /g + 17.0 % (k=2)

condition

SAR meaﬁurﬂ.d

260 mW Input power

161 mW /g

SAR for nominal Body TSL paramatars

normakhized 10 1W

632 mW /g« 185 % (k=2)

Carificate Mo: DB3sV2-484 Mar2 Pags 3ol 8
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Appendix

Antenna Parameters with Head TSL
Impedance, lransformed 1o fead polnt 5m2u-22j0
Return Loss -32.1 dB

Antenna Parameters with Body TSL

Impedance, transformed o fead paint aBS LR -40]0
Return Loss -252dB

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.382 ns

Alter long tem use with 100W radiated power, only a shight warming of the dipale near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center gonductor of the feading line & directly connected to the
second am of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipales, emall and caps
are added 1o the dipole arms in ordor to imprave matching whan leaded according to the position as explained in the
“Measurement Gondilions® paragraph, The SAR data are not alfected by this change. The overall dipole langth Is still
according to the Standard.

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

feedpoint may be damaged

Additional EUT Data
Manulactured by SPEAG
Marulactured on March 27, 2002
Cartiticate No: DEISVZ-464_Mari2 Page 4 of 8
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Report No.: DRTFCC1212-0857(1) FCC ID: SS4MT760 Date of issue: Jan.08, 2013

DASYS5 Validation Report for Head TSL

Date: 14.03.2012
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V - SN: 464

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = (.89 mho/m; & =41.5; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANST CA3,19-2007)

DASYS2 Configuration:
+ [Probe: ES3DV3 - SN3205: ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
e  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
«  DASYS2 52.8.00692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 56,956 Vim; Power Drifi = 0.003 dB

Peak SAR (extrapolated) = 3.4190

SAR(I g} = 2.33 mW/g;: SAR(10 g) = L53 mW/g

Maximum value of SAR (measured) = 2.708 mW/g

a3

]

1200

0 dB = 2.710mW/g = 8.66 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dale: 14.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 464

Communication System: CW: Freguency: 835 MHz .
Medium parameters used: = 835 MHz; o = | mho/m; & = 55; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standar; DASYS (IEEE/AEC/ANSI C63.19-2007)

DASY 52 Configuration:
»  Probe: ES3DV3 - SN3205; ConvE(6.02, .02, 6.02); Calibrated: 30.12.2011
»  Sensor-Surface: 3mm (Mechanical Surface Derection)
¢ Flectronics: DAE4 Sn601; Calibrated: 04.07.2011
»  Phantom: Flat Phantom 4.9L; Type: QDOUOPAYAA; Serial: 1001

« DASYS2 52.8.0(602); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 55,242 Vim, Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.5300

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2,840 mW/a

—f .40

2o

200

0 dB = 2.840mW/g = 9,07 dB mW/g
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Impedance Measurement Plot for Body TSL
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Report No.: DRTFCC1212-0857(1)

FCC ID: SS4MT760

Date of issue: Jan.08, 2013

Calibration Laboratory of

Schwelzerischer Kalibriordiens!

. Shi
Schmid & Partner = Service sulsse d'étalonnage
Engineering AG gl Servizio svizzerc di taratura
Zeughaussirasse 43, 004 Zurich, Switzerland N Swiss Calibration Service

Aeeradiied by the Swiss Actreditation 3endoe (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Mullilaleral Agresment for the recegnition of calibralion cerlilicates

Client

Digital EMC (Dymstec)

Acoroditation No.: SCS 108

Certificate No: D1900V2-54029 Mari2

CALIBRATION CERTIFICATE

Object

Calibeation procedurais)

Calbration date:

D12900V2 - SN: 5d029

QA CAL-05.vB

Calibration procedure for dipole validation kits above 700 MHz

March 16, 2012

Calibration Equipmamnt wsaed (MATE crtical for calibration)

This calibeation carficats documants (he traceability to nationsl standards, which realize the physical units of measurements (S1)
The measurements and tha uncertaintics with confidence probability ane given on he following pages and are par of the cerificate.

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

Primary Standands D m Cal Dl {Cetificate No.) Scheduled Calibration
Power mater EFM-44:2 GEITAE0TOH 05-Ocl-11 (No, 217-01451) Oet-12
Power sensor HP B2B1A US3r2e2re3 05-Oi- 11 (Mo, 217-01451) Cet12
Aefaronce 20 08 Allenwestar Sh: 5086 (20g) 20-Mar-11 (Mo, 217-01368) Apr-12
Typa-N mismalch comlnngtin S 50472 706327 20-Mear- 11 (Mo, 217-00371) Ape-12
Aelargnco Prote ESI0VE SN 9205 30-Dee-11 (No, E33-3206_Dac11) Dac-12
DAE4 SM: 601 Od-Jul-11 (Mo, DAES-BO1_Jul11) Jul-12
Sacondary Stndarnds De Check Dt {in howse) Schedulad G_hEl’.‘_h__
Powar sensor HP B481A MYa1082317 18-0c1-02 {in howse chock Oat-11) In house chack: Oct-13
AF ganerator &S SMT-08 100005 04-Aug-99 (in house check Cet-11) In housa chack: Oct-13
Malwaork Analyzer HP 8753E US3TIG05E5 S4200 18-0¢t-01 (in howse check Oct-11) In housn chock: Oct-12
Name Function Higrulup
| Callbrated by lsran El-Maoug Laboraloey Techniclan fa i
Mute. Elwac we

Approved by Kalja Pokovic Tachncal Manager

Ttus calibration canificate shall not be reprocduced 1-:-u:u;:1 i Tl wi1h-a1.|t_ written approval of the laborbony

e 1'::,’/{_.:- =

lssuad: March 16, 2012
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. L
Calibration Laboratory of SN, §  Schwelzerischer Kalibrierdicnst
Schmid & Partner iy~ 2 c Service sulsse d'étalonnage
Engineerjng AG e Servizio svizzero di taratura
Toughmusstrasse 43, BO04 Zurlch, Switzerland '5/,:-;;'\@3“ S5  swiss Calibration Service
e
Accradited by tha Swiss Accreditalion Sennce (SAS) Acereditalion No.d SCS 108

The: Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agresmant 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the anms oriented
parallel 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 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 anlenna
connector,

« SAH 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 mn!igura'llq_l_'l__ as far a= not givan on page 1.

DASY Version DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantom i Madular Flat Phantom
‘El;'mnce Dipole Center - TSL 10 mm - with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 18900 MHz £ 1 MHz N —ij

Head TSL parameters
The fallowing parameters and calculations were appliad,

Temperature Permittivity Conductivity
Maminal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL paramoters (220+02)"C 409 26 % 1,37 mho/m £ 6 %
Head TSL temperatura change during lest <06 °C waan
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condifian
SAR measured 250 mW input powear 943 mW /g
SAR for nominal Head TSL paramelers normalized to 1W 36.4 mW /g = 17.0 % (k=2)
SAR averagad over 10 cm” {10 g) of Head TSL candition
SAR measured 250 mW input power 4959 mW /g
SAR for nominal Head T5L parameters normalized to 1W 20.2 mW /g & 16.5 % (k=2)
Body TSL parameters
The lollowing parametars and caltulations wars applied, R L
Tempearatura Permittivity Conductivily
Mominal Body TSL paramaters 20°C 533 1.52 mho'm
Measured Body TSL parameters (22.0£02)°C 83.3+6% 1,51 mha/m = & %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAR measured 250 mW inpul power 9B5mMW g
SAR for nominal Body TSL parameters normalized to 1W 39.6 mW / g £ 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW inpul power H22mW / n
SAR for nominal Body TSL parameters normalized to 1W 20,9 mW / g £ 16.5 % (k=2)
Cerificate No: D1800V2-5d029_Mar12 Fage 3ol B
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Appendix

Antenna Parameters with Head TSL
! Impadanca, transformed o feed point S290-0602
| Retum Loss - 30.B dB

Antenna Parameters with Body TSL

Impadance, transformed o fead point 4560 -27 0
Reoturn Loss - 25.4 di

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.197 ns |

Aftar long term use wilh 100W radiated power, only a slighl warming of the dipole noar the feadpoint can be measured,

The dipole s made of standard semingid coaxial cable. The cantar conductor of the leeding ling is directly connacted to the
socond arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipales, emall end caps
are added to the dipole arms in order 1o improve matching when loaded according 1o the position as explainad in the
“Measuremeant Conditions” paragraph. The SAR data are not affected by this change. The overall dipole lengih i sl
according to the Standard.

Mo excessive force must be applicd 1o the dipole arms, bacausa they might bend or the soldered connections naar the
foedpoint may be dameaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 17, 2002
Carificate Mo: 01900V 2-5d028_Mari2 Page 4 of &
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DASYS5 Validation Report for Head TSL

Date: 16.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d029

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.37 mho/m: & = 40.9; p = 1000 kg/m’
Fhantom section: Flat Section

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

DASY 52 Configuration:
«  Prohe: ES3DV3 - SN3205; ConvF(3.01, 5.01, 5.01); Calibrated: 30.12.2011
= Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAL Sné01: Calibrated: 04.07.2011
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001
«  DASYS2 52.8.0(692); SEMCAD X 14.6.44989)

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

Refercnce Value = 95.547 Vim: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.7780

SAR(] g) = 9.43 mW/g: SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 11.585 mW/g

I -4o0
Bnn
12 0

“E0.E0

0dB = 11.580mW/e = 21.27 dB mWi/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.03.2012
Test Laboratory: SPEAG, Zorich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d029

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz: o = 151 mho/m; g = 533 p= 1000 kg/ m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEEE/TEC/ANSI C63.19-2007)

DASY 52 Configuration:
s Probe: ES3DV3 - SN3205; ConvFi(4.62, 4.62, 4.62); Calibrated: 30.12.2011
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

s DASYS2 52800692 SEMCAD X 14.6.4(4989)

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

Reference Value = 94,198 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 171680

SAR(1 g) = 9.85 mW/g; SAR(10 g) = 5.22 mW/g

Maximum value of SAR (measured) = 12.378 mW/g

12.80

1600

-20.00

0 dB = 12.380mW/g = 21 85 dB mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partnear
Engineering AG

Zeughausstragse 43, 8004 Zurich, Swilzerland

Acerodhiten by the Swisse Accraditation Sarvice (SAS)
The Swigs Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Digital EMC (Dymstec)

5 Schweizerischor Kalibriordienst
Service sulsse didlalonmge
Servizio avizeoro di lorotura

S swiss Calibration Service

Accraditation Me.: SCS 108

Certiticata No: D2450V2-T26_Mari2

Onject

Calibration date

| Primary Standands

DRE4

Secondary Standants

Calibrated by:

Approvad by

Calibration procedura(s)

CALIBRATION CERTIFICATE

D2450V2 - 5N:

QA CAL-05.vB

726

Calibration procedure for dipole validation kits above 700 MHz

March 15, 2012

Calibration Equipmant used (MATE critical lor calibraton)

Thie calibratian cenifieate docurmesnty e frcoability 1o national standards, which realize the physical units of moasuroments (S1).
The maasuramants and the uncedainlies with confidence probability are given on the following pages and are part of the carthcats

Al coslibrations have besn conducted in the closed laborolony facikty: amaranmant emparatue (22 &£ 3)°C and humidity < 70%

Powar matar EPM-4424
Powar sansor HP 84814
Referonce 20 dB Altenuslor
Type-N mismaich combination
Rafarence Probe ES30V3

Fowir sansar HP 84814
RF genealor RES SMT-06

MNotwork Analyzar HP 8753E

inw Cal Date (Cartificale No.) Scheduted Calibration
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Calibration Laboratory of SN,

Schmid & Partner m

5 Behweizenscher Kalibrierdianst
c Service suisse d'élalonnage
5

Engineering AG g Servizlo svizzern di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "14:%:'-\“5\:,\3 Swiss Calibration Service
Al
Accredited by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditalion Service ig one of the slgnatorles to the E&
Mulilleleral Agreemunt for the recognition of calibration certificotes

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”, 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 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:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the cartificate. All figures stated in the centificate are valid at the frequency indicaled.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its teed
point exaclly below the center marking of the flat phantorn section, with the arms oriented
paraliel to the body axis.

= Feed Point Impedance and Retum 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.

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

«  SAR measured: SAR measured at the stated anlenna 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.

The reported uncertainty of measurement is slated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds (o a coverage
probabilily of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not qha_'gn on page 1.

DASY Version DASYS . VE2.8.0
Extrapolation Advanced Exteapolation . =
_Phantom Modular Flat Phantom B i
Distance Dipole Genter - TSL _10 mm with Spacer
Zoom Scan Resolution o dx, dy, dz =5 mm
| Frequency ' 2450 MHz + 1 MHz

Head TSL parameters
The fallowing parameters and caleulations were applied.

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 9.2 1.680 mha/m
Measured Head TSL parameters (22002 "C 9.8 + 6% 1.81 mho/m £ 6 %
Head TSL temperatura change during test <0.5"°C e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
S5AR measured 2580 mW input power 13.0mW /g
SAH for nominal Head TSL paramelers nomalized o 1W 62.0 mW fg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measurad 250 mW Inpul power G08mW /g
SAR for nominal Head TSL parameters normalized 10 1W 24.3 mW /g = 16.5 % (k=2)
Body TSL parameters
The following paramelers and calculations wara applied.
Temperaturs Permittivity Caonductivity
Meminal Body TSL paramelers 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0 = 0.2) "C 525x6% 1.86 mho/m + 6 %
Bedy TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1cm” (1 g) of Body TSL Condition
SAR measurad 250 mW input powar 126mwW/ig
SAR far nominal Body TSL parametars normalized o 1W 50.2 mW /g £17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Body TSL condition |
SAR measured 250 mWW inpul power 589 mW /g
SAR for nominal Body TSL parameters mormalized to 1W 23.5mW /g = 16.5 % (k=2)
Cerlilicule No, DR4EOVE-T26_Mar12 Page 3of &
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Appendix
Antenna Parameters with Head TSL

Impedance, ransiomed to fead paint 54051 + 330
Fetum Loss - 26.0 dB

Antenna Parameters with Body TSL

Impedance, transformed fo teed point 50.0 2 + 5.0 j£2

Return Loss - 26,0 dB

General Antenna Parameters and Design

[ Electrical Dalay (one direchon) 1163 ns

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

The dipole is made of standard samirigid coaxial cable. The centor conductor of tha feading line is direclly connecled 1 the
second am of the dipole. The antenna is therelore short-circuitad for DC-slgnals, On some of the dipales, small end caps
are added lo the dipole arms in ordar to improve malching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAH data are not affected by this change. The overall dipole length is still
according to the Standard

Mo excessive force must be appliad to the dipole arms, because they might bend or the soldared connections near he
feadpoint may be damagod.

Additional EUT Data

Manufactured by SF"E-.ﬂ-LG
Manulactured an Jan!.mn_.r 09, 2003
Cedificate No: DR450V2-726 Mar12 Paga 4 of B
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DASYS5 Validation Report for Head TSL

Date: 15.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 726

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.81 mho/m; ¢, = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.45, 4,45, 4.45); Calibrated: 30.12.2011
e Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.07.201 |
« Phantom: Flat Phantom 5.0 (front), Type: QDINPI0AA: Serial: 10431

o DASYS252.8.00692); SEMCAD X 14.6.4(4989)

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

Reference Value = 98,265 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 26.6110

SAR(1 g) = 13 mW/g: SAR(10 g) = 6.08 mWi/g

Maximum value of SAR (measured) = 16.522 mW/g

dL
— 0

~L50

13.51

-22.51

(0 dB = 16.520mW/g = 24.36 dB mW/g

Cerificate Mo: D2450V2-726_Mar12 Page Sol B
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Impedance Measurement Plot for Head TSL

15 Mar 2012 100131035
[CHY] 211 1 U F5 1 4,004 0 33145 n 21531 pH 2 450,000 000 MH=

]
16"

Hla

CHZ 311 Log 5 dB/ REF =20 dB 1t=26.001 dB 2 470,000 0 HHz

ci — et

e | . \ | f,-""
Hld ¢ \-HI

START & 250,008 488 HHz STOP 2 650,008 AA0 MHz
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DASYS5 Validation Report for Body TSL

Date: 15.03.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450¥2 - 5N: 726

Communication System; CW; Frequency: 2450 MHz
Medium parameters used: [ = 2450 MHz: a = 1.96 mho/m; & = 52.5; p = 1000 kg/m'

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/ECIANS] C63.19-2007)

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.201 |
s Sensor-Surface: 3mm (Mechanical Surface Delection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (back); Type: QDOUPS0AA; Serial: 1002

«  DASYS2 52.8.00692) SEMCAD X 14.6.4(44954Y)

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

Reference Value = 95.171 Vim; Power Driflt = 0,01 dB

Peak SAR (extrapolated) = 25.7330

SAR(1 p) = 12.6 mW/g: SAR(10 g) = 5.89 mW/g

Maximum value of SAR (measured) = 16.544 mW/g

= 0.5
=130

B

0 dB = 16.540mW/g = 24.37 dB mW/g
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Impedance Measurement Plot for Body TSL

15 Mar IB1ZT 18311333

CHI] =1 §.9922 & 3I4.30 pH 2 450,000 000 MH=z
De |
~ o
r".-"
&
Hl
CH2 544 Lions 5 dBSREF -29 dB 4:-2E.035 dB 7 458,000 090 NHZ
I ——
-— -\_\__l.-\-\-\-. ‘.:__,.F"‘. o |
™ k.
-, .
o i
A o '
18? g
Hld
START 2 250000 200 HHE ST 2 GS0.000 000 Mir
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