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Object EX3DV4 - SN:3643

Calibeation pocadure(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,

QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Catibeation date: January 24, 2013

This calibimtion cerificate documants the Iraceabdty o national standards, which realizg the physical unils of measuements (51,
The measursments and tho uncertainties with confidence probabslity are given an th foliowing pages and are pan ol the celificain

Al calibrations have been conducted in the cosed laboratory tacility, sraronmant temperature (22 + 3)°C and humidity < 0%

Calibration Equspment used (MATE critical for calibration)

Primary Standards (] Cal Date (Cenificato No.) Scheduled Catwation
Power melar E44108 GE4 1293874 Z-Mor-12 {No. 217-01508) Ape-13
Power sonsor E4412A MY4 1450087 20-Mar-12 (Mo, 217-01508) Apr-13
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| Metwork Analyzer HP B753E | US373090585 18-Oct-01 (in house chick Oet-12) In house ehock: Oct-13
B MNarmio Funciion Signalurs
Calibrated by Jaton Kastrall Labaratory Tochrician L/r_
Approved by Kot Pokowic

e e

This cakibeation cerificato shall not be mgroduced except in full wilhout weithen approval of the laborateey.,

lzsued: January 28, 2013

Caortificate Mo: EX3-3843_ Jan13

TRF-RF-601(00)120709

Copyright © 2013, Digital EMC Co., Ltd.

Page 1af 11

Page50 / 87



Report No.. DRTFCC1302-0138 FCC ID: ZNFE425F Date of issue: Feb.19, 2013

Calibration Lﬂbﬂ'ratﬂr}' of ﬁ'*&“‘f, S  Schwoizerischer Kalibrierdienst

Schmid & Partner e Sorvice sulsse d'étalonnage
Engineering AG e ol Servizio svizzero df taratura

Zoughausstrasse 43, 8004 Zurich, Switzorland %ﬁf S swiss Calibeation Service

Accredited by the Swiss Accreditation Survice (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service Is one of the signataries to tha EA

Multilateral Agresment for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

NORMx, v,z sensilivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DcpP diode compression paint

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

A.B.C.D modutation dependent linearization parameters

Polarization o ip rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),

L., 8 = 0is normal lo probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice lor Determining the Peak Spatial-Averaged Specific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniguaes®, Decamber 2003

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

Methods Applied and Interpretation of Parameters:

*  NORMy,y,z: Assessed for E-field polarization § = 0 (I < 900 MHz in TEM-cell: [ > 1800 MHz: R22 waveguide).
NORMx.y,z are only inlermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E-fieid
uncertainty inside TSL (see below CanvF),

*  NORM{f)xy.z = NORMx.y.z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions laler than 4.2, The uncertainty of the frequency response Is included
in the stated uncertainly of ConvF.

s DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depend on frequency nor media,

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

*  Ax.y.Z Bxyz Cxy.z Oxyz VRx.y.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nol depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremeants for { > B00 MHz. The same setups are used for assessment of the paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o lhe boundary. The sensilivity in TSL comesponds
lo NORMx.y,2 * ConvF whereby the uncentainty corresponds 1o thal given for ConvF. A frequency dependeni
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

= Sphenical isolropy (30 dewviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

= Sensor Offset: The sensor offset carresponds 1o the offset of virtual measurement center from the probe lip
{on probe axis). No tolerance required.
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SAR System Validation

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm measurement accuracy.
The SAR systems (including SAR probes, system components and software versions) used for this device were validated
against its performance specifications prior to the SAR measurements. Reference dipoles were used with the required
tissue- equivalent media for system validation, according to the procedures outlined in IEEE 1528-2003 and FCC KDB
865664 D01 vO1.

Since SAR probe calibrations are frequency dependent, each probe calibration point was validated at a frequency within
the valid frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies, SAR
probes and tissue dielectric parameters has been included.

Table Attachment 3.1 SAR System Validation Summary

PERM. COND. CW Validation MOD. Validation
SAR Freq. Date Probe Probe Probe CAL.
System | [MHz] SN Type Point Sensi- Probe Probe MOD. Duty PAR
tivity Linearity Isortopy Type Factor
A 835 2013-01-30 3643 EX3DV3 835 Head 41.523 0.878 PASS PASS PASS GMSK PASS N/A
A 1900 2013-02-01 3643 EX3DV3 | 1900 | Head 39.819 1.406 PASS PASS PASS GMSK PASS N/A
A 2450 2013-01-28 3643 EX3DV3 | 2450 | Head 38.710 1.840 PASS PASS PASS OFDM N/A PASS
A 835 2013-01-31 3643 EX3DV3 835 Body 55.649 0.948 PASS PASS PASS GMSK PASS N/A
A 1900 2013-02-02 3643 EX3DV3 1900 Body 54.233 1.541 PASS PASS PASS GMSK PASS N/A
A 2450 2013-01-29 3643 EX3DV3 | 2450 | Body 53.505 1.995 PASS PASS PASS OFDM N/A PASS
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