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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)

b)

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

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 Radiotrequency
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 arms oriented
parallel to the body axis.

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

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used 1o 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 corrésponds to a coverage
prabability ot approximately 95%.
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Measurement Conditions

DASY systain configuration. as far as nat given an gage 1.

DASY Version DASYS Va2.81
Extrapelation Advanced Extrapolation

Phantom Modular Flat Fhantom

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 parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho'm
Measured Head TSL parameters (220« 0.2)°C 404 + 6% 0,89 mhofm + 6 %
Head TSL temperature change during test <05°C == —_—
SAR resuit with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Gondition
SAR measured 250 mW inputl power 211 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condilion

SAR measured

250 mwW inpul power

1.38mW /g

SAR for nominal Head TSL parameters

noumalized 1o TW

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

Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.86 mho/m
Measured Body TSL parameters (22.0+02)"C 544 £ 8% 0.95 mha/m + 8 %
Body TSL temperature change during test =057"C e -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditian
SAH measurad 250 mW input powsr 217 mW g

SAR for nominal Body TSL parameters

nermalized to 1W

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

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

condition

SAH measured

250 mW input powsr

143 mW /g

SAR tor nominal Body TSL parameters

nomalized o 1W

5.74 mW / g + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 56, 741-1.6 1
Reaturn Lass =251 d8

Antenna Parameters with Body TSL

Impedance, transtormed 1o fesd point 5000 -390
Retum Loss -28:3d8

General Antenna Parameters and Design

Electncal Delay (one direction) 1.032 ns

After long term use with 100W radiated power, anly a slight wamming ol tha dipole near the feedponi can be measured

The dipole is made of standard samirgid coaxial cable, The center conductor of the feeding fine is directly connected 1o the
sacond arm of the dipole. The antenna is therelome short-circuited for DC-signals. On some of the dipoles, small end caps
are added o the dipols arms in ordel (o Improve matching when loaded according o the position as exphaned in the
*Measurement Conditions” paragraph. The SAR data are not atfected by this change. The overall dipole length |s siill
according 1o the Standard.

No axcassive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG

Manulaciured on May 10, 2012
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DASYS Validation Report for Head TSL

Diste: 120720142
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1065

Communication System: CW; Frequency: 750 MHz

Medinm parameters used: 1= 750 MHz: o = 0,89 mho/m; € = 40.4; p = 1000 ke/m”
Phantom section: Flat Sectuon

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

DASYS2 Configuration:

Probe: ES3DV3 - SN3205: ConvFin 33, 6,33, 6.33); Cahbrated: 30,12.201 1;

Sensor-Surface: 3mm { Mechanical Surface Detection)

s Electronics: DAE4 Sn6O 1, Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDOOOPAYAA; Sertal: 1001

DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 541200 Vim;, Power Drift =-0.01 dB

Peak SAR (extrapoliuted) = 3215 mW/g

SAR(I g)=2.11 mW/g; SAR(10 g) = 1.38 mW/g

Maximum value ol SAR (measured) = 248 mW/g

.40

-4.010

4.6

12.00

0 dB =248 mW/g =7.89 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 12.07:2012
Fest Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz: Type: D730V3; Serial: D750V 3 - SN: 1065

Communication System; CW; Frequency: 750 MHz

Medium parameters used: [ = 750 MHz: o = 0.95 mho/m; & = 54.4; p = 1000 kg/m'
Phuntom section: Flat Section

Measurement Standard: DASY S (IEEE/AIEC/ANS] €63.19-2007)

DASYS2 Configuration!
« Probe: ES3DV3 - SN1205: ConvFi6. 12, 6.12, 6.12); Calibrated: 30.12.201 1
« Sensor-Surface: 3mum (Mechanical Surface Detection)
« Elecrronies: DAES Sn601: Calibrated: 27.06.2012
« Phamtom: Flat Phantom 4.90L; Type: QDOUOPARAAL Senal: 1001

o DASYS2 S2.R.1(538): SEMCAD X 14,6.3(6469)

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

Reference Value = 52.875 V/m; Power Drilt =-0.00 dB

Peak SAR (extrapolated) = 3.249 mW/g

SAR(1 g) = 217 mW/g; SAR(10 g) = 1.43 mW/g

Maximum value of SAR (measured) = 2.53 mW/g

-2.40
-A4.80
£.20

9.50

-12.00

0dB =253 mW/g = B.06 dB mWi/g
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liguid

ConwF sensitivity n TSL / NORM x,y,z
N/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-

b)

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

Cartificale Neo! ODB35EV2-4d087 _Mavi Page 2ol 8



Measurement Conditions

DASY system canfiguraticn, as lar as not given on page 1

DASY Version DASYS Vb2.6.2
Extrapolation Advanced Extrapolation
Phantom Moditar Flat Phantom
Distance Dipole Center - TSL 165 mm with Spacer
Zoom Scan Resolution gy, dy, dz =5 mm
Fraguency 835 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculations wers applied.
_ Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 414 +6% 0.90 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL

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

SAR measurad 250 mW Input power Z35mW /g

SAR for nomingl Head TSL parametars narmallzed 1o 1TW 9.40 mW /g £ 17.0 % (k=2)

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

SAH measured 250 mW input power 154 mW /g

SAH for nominal Head TSL parameters normalized to 1W B.16 mW /g = 16.5 % (k=2)
Body TSL parameters

Tha following paramatars and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.05C £5.2 0,97 mhovm
Measured Body TSL parameters (22.0+02)“C 533+6% 0.98 mho/m + 6 %
Body TSL temperature change during tesi <0.5°C — res
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Canditian
SAR measursd 250 mW Input power 241 mW /g

SAR tor naminal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm’ (10 g) of Body TSL

aancition

SAR measured

250 mW Input power

1.56mW /g

SAF for nomingl Body TSL parameters

normalized o 1W

B.21 mW /g = 16.5 % (k=2)

Certificale No: DEISVI-44089 Novi
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Appendix
Antenna Parameters with Head TSL

Impedance. (ransfarmed 1 feed point RO L1 -5:1 1 l
Retlrn Loss -25.7d8

Antenna Parameters with Body TSL

Impadance, transformed (o feed paint 471 6-59 0
Heturn Loss -223dR

General Antenna Parameters and Design

Flectrical Oalay (one direction) 1.308 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line |5 directly conneated 1o the
second anm of the dipule. The antenna is therefore short-cirouited for DC-signals:
Mo excessive forne must be applied to the dipole arms, because they might bend or the soldered connections near the

{eedpaint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufacturad on Septamber 16, 2000
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DASY5 Validation Report for Head TSL

Pater 18.11.2011
Fest Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN: 4dv1

Communication System; CW, Frequency; 835 MHz

Medium parameters used: =835 MHz: o = 0.9 mmho/m; g, = 41.4; p = [ ko/m'
Phantom section: Flu Section

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

DASYS2 Configuration
e Probe: ESIDVE - SN3205: ConvF6.07, 6.07, 6.07): Calibrated: 249.04.20] |
s Sensor-Surfoce: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn6(}]: Calibrated: (4.07,2011
s Phantom: Flat Phantom 4 .90.; Type: QDOOOP49AA; Serial: 100]

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

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

Reference Value = 56,950 V/im; Power Drift = -0.0036 dB

Peak SAR (extrapolated) =3.473 W/ikg

SAR(1 g) = 2.35 mW/g: SAR(I0 g) = 1.54 mW/g

Maximum vilue of SAR (measured) = 2.740 mW/g

=]

10.Gn

0dB = 2. 740mW /o
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DE35V2; Serial: DE3SV2 - SN: 4d09]

Communication System: CW; Freguency: 835 MHz

Medium paramelers used: =835 MHz; a = 0.99 mho/m; &, = 53.3; p = 1000 ko/m’

Phantom sectiom: Flat Section
Measuremien! Standard: DASYS (IEER/IEC/ANST CG3.19-20007)

ASY52 Configuration
o Probe: ES3ADVA - SN3205: ConvF(6.02, 6.02. 6.02); Calibrmed: 29.04.201 |
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.201
»  Phantom: Flat Phantom 4.9L: Type: QDOOOP4OAA; Serial: 1001

« DASY3252.6.2(482) SEMCAD X 14.4.5(3634)

Date

15, 112011

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube ():

Measurement grid: dx=Smm, dy=5mm, dz=5mm
Reference Value = 55.082 Vim: Power Drift = 0,01 aB
Pedak SAR (extrapolated) = 3.502 W/kg

SAR(L g) =241 mW/g: SAR(10 g) = LS8 mW/g
Maximum value of SAR (measured) = 2.809 mW/g

E¥T

(F 1]

(0 dB = 2.810mW/g
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seonron Las.  FCC Test Report

D835V2, serial No. 4d091 Extended Dipole Calibrations

Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D835V2 — serial no. 4d091

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta [Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
11.18.2011 -25.734 50.867 -5.1504 -22.318 47.082 -6.8594
11.17.2012 -25.917 0.71 49.773 1.09 | -5.1329 0.02 -22.466 0.66 48.683 1.60 | -6.3598 0.50

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595



seorronas. FCC Test Report

<Dipole Verification Data> - D835V2, serial no. 4d091
835MHz - Head

1L Natwork Analyzar L F1L Hatwork Analyear
iAnshyss 5 instr State
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausatmmsse 43, 8004 Lurich, Switzerland

Schweizorischer Kalibriendienst
Service sulsee d'éalonnage
Servizio svizzero dl taraiurs
Swiss Callbration Service

Accradited by the Swiss Accredilalion Servics [SAS) Agcreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreameant for the recognition of calibration certificates

Client Sporton-CN (Auden)

|GALIBFI'ATION CERTIFICATE l

Object D1750V2 - SN: 1069

Certificate No: D1750V2-1069 _Jul12

Calltiratlon procsdureis) QA CAL-05.vB

Calibration procedure far dipole validation kits above 700 MHz

Callbeation datd: July 13, 2012

This caltbraton cedilicate doctiimeants the traceabillty to national siandards, wihich reailzs the physcal Units of measuraments (S1)
The measaraments and (e oneardginties with contidence probabillty are glven on 1he following pages and are part of the cartificate

Al caliprations nave Seal conductad in the closad laboratory tacility: envimmment jamperatune (22 + 3070 and hemidgity < 75

| Calbralion Equipman dsed (MA&TE writical for calibration)

Fimary Standards 10 # Cal Dute (Caitllicate NG, | Sehedulod Callration
oot malion EFM-2424 GEITAR0TOL 05-01-11 (Mo, 217-01451) 0ce-12

P sengor HP S481A USaTenx Ry 05-0a1-171 (No. 21 7-01451) Oi-12

FAetarence 20 dB Atteniaine SN BOGH (20k) 27-Mar-12-(No, 217-01530) Ape-13

Tyoe-N mismatch combination SM: 50472 ! DRA2Y 27-Mar-12 (Mo, 21741533} Apr-13

Aedermncs Probe ES30VE SM: 3205 A0-Dede-11 (Mo ES33205 Decil) Deo-12

OAE4 SM: A1 27-Jun-12 {No. DAEL-801 Jun1?) Jun-13
Secondary Standards iy _ Ghwak Date (in house) Schashid Check
Powar sanscr P B4B1A MY41022317 18400802 (I house check Ostat1) In hiouse chack: Oct-134
AF gemerator R&ES SMT-06 100005 D4 Avg- 99 (In house check Det-11) I howse chack: D_ml-1:i
Metwork Analysar HP 8753E | J537 390585 406 18-0c1-01 (I howse ehweak Oet-11) I Hiouse chack: Col-12

Hamea Function Shgnature
Callbratad by; grae El-Naoug Laboratory Techmoan i E :2
Apipraad Dy Katja Pokowic Technical Manager /‘é%?ﬁ
lsaied: July 13, 2012

Thee calibeation camiticate dhall not b repiediced sccanl in ol without witien agpoovel S the aboratory
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Calibration Laboratory of
Schrnid & Partner

Engineering AG
feughausstrasse 43, 8004 Zurich, Switzeriand

Sohweizerischer Kalibrierdienat
Sonvice suisse d'étalommage
Servizio svizzero dl taratura
Swiss Calibratlon Service

Accredisd by this Swisa Accraditition Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service 1s one of the signatories (o the EA
Mullilateral Agreement for the recognition o! 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) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

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

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

“Evaluating Compliance with FCC Guidelines tor Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infarmation 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 (ts feed
point exactly below the center marking ot the flat phantom section, with the arms onented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Returmn 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 antenna input power.

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

SAR for nominal TSL pararmeters: The measured TSL parameters are used o calculate the
nominal SAH 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%.

Carificata Mo D1 750V2-1069_Jult2 Paga2ol8




Measurement Conditions

DASY system configuration, as far as nat given an page 1.

DASY Version DASYSE V5281

Exirapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10.mm with Spacar

Zoom Scan Resolution dy, dy, dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following paramelers and calculalions were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0+ 02} °C 95+5% 1:34 mhodm =6 %

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

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

SAH measured 250 mW Input power 8899 mW /g

SAR for naminal Head TSL parameters

nomelzed o 1W

36.4 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g} of Head TSL

condltion

SAR measured

250 mW input power

482mW /g

SAH for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 534 1.49 mho/m
Measured Body TSL parameters (22.020.2)°C 52446 % 1.47 mhofm = 6 %
Body TSL temperature change during test =0.5"C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 W Input power 9.23mW | g

SAR tor nominal Body TSL parametars

normalized 1o 1\W

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

SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 487 mW g
SAR for nominal Bady TSL parametars nomalized to 1W 19.9 mW /g £ 16.5 % (k=2)

Ceadlficatd Mo: D1 7s0V2-1088_Jul12
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 498 0+ 1.0l
Ratum Loss -40.0 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 45601 + 0.8
Retum Loss - 26.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1,218 ns

Aftar long tarm se with 100W radiated powar, only a slight warming of the dipole near the feedpoint cafl be measured,

The dipols Is made of standard semingid coaxial cable: The center conductor of the feeding line | directly connected to the
sacond arm of the dipala. Tha antenna is therefare short-circuiled far DC-signals. On some of the dipoles, small end caps
are added 1o (he dipale-arms n order to improve matehing when leaded according to the position as explained in the
"Measurament Conditions” paragraph. The SAH data are not aftected by this change. The overall dipole length (s still
according to thse Standard

Noaxcessive forca must be apphed to tha dipola arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Marnulactured by SPEAG
Mariulactured an Junie 15, 2010

Cattificate No: D17TEOVZ-1069 _Jul 12 Faga4of 8




DASYS Validation Report for Head TSL

Date; 13.07.2012
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial; D1750V2 - SN: 1069

Communication System: CW, Frequency: 1750 MHz

Medium parameters used: (= 1750 MHz: a = 1,34 mbo/m; &= 39.9; p = 1000 kghn
Phantom secunon: Flar Secuon

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

DASYS2 Configuration:
o Probe: ES3DVI - SN3205; ConvFi3.22, 5.22, 5.22); Calibrated: 30, 12.201 1,
e Sepsor-Surface; 3mun (Mechanieal Surface Detection)
o  Blectronics: DAES So601; Calibrated: 27.06.2001 2
« Phanmton: Flat Phantom 5.0 (Front);, Type: QDROODPS0AAL Senal: 1001

« DASYS2 52K 1(838); SEMCAD X 14.6,5(6469)

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

Reference Value = 94,332 Vim; Power Drift =0.05 dB

Peak SAR (extrapolited) = 15.797 mW/g

SAR(] gi = 8.99 mW/g: SAR(10 g) =4.82 mW/g

Maximum value of SAR (measured) = 111 mW/ig

-3.60

=120

~10.80

“14.40

-18.00

OdB =111 mW/g =20.91 dB mW/g

Ceaitificate No: D1TBOVZA089_Jul12 PageSof B




Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 13072012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DI750V2; Serial: DI750V2 - SN: 1069

Communication System: CW; Frequency: 1750 MHz

Medium parameters used: £ = 1750 MHz; 6 = 1.47 mho/m; &, = 52.4; p = 1000 kg/m’
Phimtom section: Flar Section

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

DASYSZ Conliguration:
s Probe: ES3DV3 - SN3205; ConvBi4.85, 4,85, 4.85): Callbrated; 30,12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detéection)
» Electronics: DAE4 Sn601; Calibrated: 27.06.2012
»  Phantom: Flat Phantom 5.0 (back), Type: QDOOOPSOAA; Serial; 1002

o DASYS252.8.1(B38), SEMCAD X 14.6.5(6469)

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

Reference Value = 92786 Vim; Power Dnft = 0.01 dB

Peuk SAR textrapolated) = 15,784 mW/g

SAR(I g) =923 mW/g; SAR(10 g) =4.97 mW/g

Maximum value of SAR (measured) = 11.6 mW/g

-3.60

-T.20

10,80

“1a.40

DdB = 11.6 mW/g=2129dB mW/g

Carflicate No; DI7EOVEZ 1065 _Jul2 Fage 7 of B




Impedance Measurement Plot for Body TSL
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Caiibration Laboratory of S, Schwelzerischer Kalibrierdienst
Schmid & Partner L= Service sulsse d'étalonnage

Engineering AG z Servizio svizzere di taratura
Zeughausstrasee 43, BOD4 Zurich, Switzarlond % ,Gﬁﬁ Swiss Calibration Service
Aceredited by the Swiss Accreditation Service (SAS) Accreditation Mo.; SCS 108

The Swies Accreditatlon Service is one of the signatories to the EA
Multilatersl Agreament for the recognition of calibration certilicates

Object

Calibration procedure(s)

Callbratlon dats:

This caliveation cedificale decuments the traceability o national standards, ‘which realize the physical units of measwements (S1),
Tha measuraTants and the unceraintiee with confidencs probabillity are ghven en the lelowng pages and are part of the carfificale.

All calibrations have been cenducted in the closed laboraiony facifity: anvirenmant temperature (22 « 3)°C and humidity < 70%.

Calibraftan Equipment used (METE critcal lor calibraton)

Primary Standarcs ID# Cal Date (Certificate Me.) Scheduled Calibration
Fowar matar EPM-4424 GBITAB0704 05-0ct-11 (No, 217-01451) Oot-12

Powar sensor HF A4814 ISs3aresaTes 05-0ct-11 (Mo, 217-01451) Oet-12

Falarance 20 dB Attenualor SN 3086 {20g) 20-Mar-11 Mo, 217-01368) Apr-12

Typa-N mismaich comblnation SMN: 50472 /06337 20-Mar-11 (Mo, 247-01371) Apr12

Reference Probe ES30VE SN 3205 29-Apr-11 [Mo. ES3-3205 Aprt1) Apr12

DAES4 SN 04-Jul-11 (MNo. DAE4-601_dult 1) Jul-12

Secondary Standards o # Chieck Dale (In house) Scheduled Cneck
Power sensor HF 84814 MY 41082317 TE-OET02 (in nousa check Oot-11) In rowse check: Oct-13
AF gonarator HAS SMT-06 100005 04-Aug-88 (in house chack Oct-11} In house check. Oct-13
Matwork Analyzes HF 87538 US37300585 54206  18-Oct-01 {In housa cheok Cot-11) In house ches Oct-12

Caliorated by:

Issucd: November 21, 2011

This cakbration canficate shail nat be raprodicrd feeept in full withoo? written appreval of the laboratory.

Cenilicats No: D1900V2-5d118_Nov1 1 Page 1 of 8



Calibration Laboratory of e

Schmid & Partner i =
Engineering AG %

Zeughaussirasse 43, 8004 Zurich, Switzerland TN

Sohweizerischor Kallbrierdienst
Sarvice suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Saervice

LI i N l"‘“

Accredited by the Swiss Accreditation Senvice (345 Accreditation Mo.: SCS 108
Tha Swiss Accraditation Serviee s one of the signatories ta tho EA
Multiiaternl Agraament for the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitlvity 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

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 Applled and Interpretation of Parameters:

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

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

Feed Point Impedance and Return Loss: These parameters are measured wilth the dipcle
positioned under the liquid filled phantom. The Impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Retumn 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 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 paramelers are used lo calculate the
nominal SAR result,

Cenificata No: D1900V2-5d118_Nov11 Page 2 of 8




Measurement Conditions

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

DASY Version DASYS Y52.8.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
Tha following parametars and calculalions were applied,
Temperature Permittivity Conducthvity
Mominal Head TSL parameters 220°C 40.0 1.40 mho'm
Measured Head TSL paramaters - (22.0+0.2)°C 9518% 1.42 mholm £ 6%
Head TSL temperature change during test <05°C : -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mwW input power 102mW/ig
SAR lor nominal Head TSL parameters nommalized to YW 40.3 mW /g £17.0 % (k=2)
SAR everaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 520mW./g

SAR for nominal Head TSL parameters

normalized to TW

21.0 mW /g £ 16.5 % (k=2)

Body TSL parametars
The lollowing parameters and calcuiations were applied,
Tempearature Permittivity Conductivity
Mominal Body TEL parameters 22.0°C 533 1.52 mho/m
Measured Body TSL parameters 22002 °C 43+ B 1.58 mho/m + 6 %
Body TSL temperature change during test <0.5"C - ————
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 107 mW/g
SAR for nominal Body TSL parameters normalized to 1W 41.8 mW /g =17.0 % (k=2)
SAR avereged over 10 em® (10 g) of Body TSL concition
SAR measurad 260 mW input power 558mW/g
SAR for nominal Body TSL parameters normalized to 1W 22.0 mW [ g = 16.5 % [k=2)

Cerificata No: D 1200V2-5d41 18_Mowii
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Appendlix
Antenna Parameters with Head TSL

Impadance, transformed to feed point 53410 +69j0
Retumn Loss -22.5dR

Antenna Parameters with Body TSL

impedanca, transformed to feed point 4T B0 & 7.1 402
Ratum Loss - 224 dB

General Antenna Parameters and Design

I_Elur:!ricul Dalay (one direction) 1.200 ns .

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

The dipole |s made of standard semirigld coaxlal cable, The center conductor of the teeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manuiaciured by SPEAG
Manufacturad on August 21, 2008

Cerificate No: D1900V2-5d118_Nov11 Fage 4 ol 8



DASYS5 Validation Report for Head TSL

DPatei 21.11.2011

Test Labomtory: SPEAG, Zurich, Switzerlind

DUT; Dipole 19 MHz; Type: D1900V2; Serfal: D1900V2 - SN: 5d118

Comimunication System: CW; Frequencey: 1900 MHz

Medium parameters bsed: = 1900 MH2 @ = 142 mho/m:g = 39.5; p= 1000 I-x.g.-"m'1
Phantom section: Flal Sectian

Measurement Standard: DASYS (IEEE/AEC/ANSL CH319-2007)

PPASYS2 Configuration

FProbe: ES3DVE - SN3205; ConvF(5.01.5.00, 5,01 ) Calibrated: 29.04.201 |
sensor-Surface: Jiom (Mechanical Surface Deéection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 |

Plitonn: Flad Phiitom 5.0 (Front): Type: QDOOOP30AA; Serial: 100

DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

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

Reference Vialue = Y8061 Vim: Power Drift = 0.04 dB

Peak SAR (extrapolaed) = 18,620 W/ike

SAR(T g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g

Maxioom value of SAR (medsured) = 12,702 mW/g

dain
L

{ LA

| &I

LLEE

S0

0dB = 12.700mW/g

Cerificalte No: D1800YV2-50118° Nov! 1 Page S.0l B



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dmte: 21, 112001
Tesy Luboratory: SPEAG, Zurich, Swilzerlund
DUT: Dipole 1900 MHz; Type: D1900Y2: Serial: DI200V2 - SN: 5d118

Communicaiion System; CW, Frequency: 1900 MH:

Medium parameters used: = 1900 MHz: 6 = 1.59 mho/m; &, = 54.2; p = 1000 kg/m”
Phantam secuon: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST 63, 19-2007)

DASYS2 Conliguration;
s Probe: ES3DV3 - SN3205; ConvR(4.62, 462, 4.62): Calibried: 29.04.2011
s Sensor-Surface: Imm (Mechanieal Surface Detection)
»  Electromes: DAES Sn60 1 Calibrated: 0407201 ]
«  Phantom: Flat Phantom 5.0 (buck): Type: QDOOUPSOAA; Sedial; 102

o DASYS232.6.2(482) SEMCAD X 14.4.5(3634)

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

Relerence Value=96.110 Vim; Power Drift =-0.01 dB

Peuk SAR (extrapolated) = 18.910 W/kg

SAR( g1 = 10,7 mW/g: SAR(10 g) = 559 mW/g

Mixinum vilue of SAR (measured) = 135349 mWig

(e
L}

115N

liLER

14,48

e.na

0dB = [ 3.550mW/e
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impedance Measurement Plot for Body TSL
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SPORTON LAB.

FCC Test Report

D1900V2, serial no. 5d118 Extended Dipole Calibrations

Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D1900V2 — serial no. 5d118

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Los | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) s (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
11.21.2011 -22.535 53.449 6.9277 -22.401 47.82 7.1133
11.17.2012 -22.603 0.30 53.491 -0.04 | 7.1009 0.17 -22.45 0.22 46.14 -1.68 | 6.7234 -0.39

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595




SPORTON LAB. FCC Test Report

<Dipole Verification Data>- D1900V2, serial no. 5d118
1900MHz — Head
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Caiibration Laboratory of S, Schwelzerischer Kalibrierdienst
Schmid & Partner L= Service sulsse d'étalonnage

Engineering AG z Servizio svizzere di taratura
Zeughausstrasee 43, BOD4 Zurich, Switzarlond % ,Gﬁﬁ Swiss Calibration Service
Aceredited by the Swiss Accreditation Service (SAS) Accreditation Mo.; SCS 108

The Swies Accreditatlon Service is one of the signatories to the EA
Multilatersl Agreament for the recognition of calibration certilicates

Object

Calibration procedure(s)

Callbratlon dats:

This caliveation cedificale decuments the traceability o national standards, ‘which realize the physical units of measwements (S1),
Tha measuraTants and the unceraintiee with confidencs probabillity are ghven en the lelowng pages and are part of the carfificale.

All calibrations have been cenducted in the closed laboraiony facifity: anvirenmant temperature (22 « 3)°C and humidity < 70%.

Calibraftan Equipment used (METE critcal lor calibraton)

Primary Standarcs ID# Cal Date (Certificate Me.) Scheduled Calibration
Fowar matar EPM-4424 GBITAB0704 05-0ct-11 (No, 217-01451) Oot-12

Powar sensor HF A4814 ISs3aresaTes 05-0ct-11 (Mo, 217-01451) Oet-12

Falarance 20 dB Attenualor SN 3086 {20g) 20-Mar-11 Mo, 217-01368) Apr-12

Typa-N mismaich comblnation SMN: 50472 /06337 20-Mar-11 (Mo, 247-01371) Apr12

Reference Probe ES30VE SN 3205 29-Apr-11 [Mo. ES3-3205 Aprt1) Apr12

DAES4 SN 04-Jul-11 (MNo. DAE4-601_dult 1) Jul-12

Secondary Standards o # Chieck Dale (In house) Scheduled Cneck
Power sensor HF 84814 MY 41082317 TE-OET02 (in nousa check Oot-11) In rowse check: Oct-13
AF gonarator HAS SMT-06 100005 04-Aug-88 (in house chack Oct-11} In house check. Oct-13
Matwork Analyzes HF 87538 US37300585 54206  18-Oct-01 {In housa cheok Cot-11) In house ches Oct-12

Caliorated by:

Issucd: November 21, 2011

This cakbration canficate shail nat be raprodicrd feeept in full withoo? written appreval of the laboratory.

Cenilicats No: D1900V2-5d118_Nov1 1 Page 1 of 8



Calibration Laboratory of e

Schmid & Partner i =
Engineering AG %

Zeughaussirasse 43, 8004 Zurich, Switzerland TN

Sohweizerischor Kallbrierdienst
Sarvice suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Saervice

LI i N l"‘“

Accredited by the Swiss Accreditation Senvice (345 Accreditation Mo.: SCS 108
Tha Swiss Accraditation Serviee s one of the signatories ta tho EA
Multiiaternl Agraament for the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitlvity 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

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 Applled and Interpretation of Parameters:

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

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

Feed Point Impedance and Return Loss: These parameters are measured wilth the dipcle
positioned under the liquid filled phantom. The Impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Retumn 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 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 paramelers are used lo calculate the
nominal SAR result,

Cenificata No: D1900V2-5d118_Nov11 Page 2 of 8




Measurement Conditions

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

DASY Version DASYS Y52.8.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
Tha following parametars and calculalions were applied,
Temperature Permittivity Conducthvity
Mominal Head TSL parameters 220°C 40.0 1.40 mho'm
Measured Head TSL paramaters - (22.0+0.2)°C 9518% 1.42 mholm £ 6%
Head TSL temperature change during test <05°C : -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mwW input power 102mW/ig
SAR lor nominal Head TSL parameters nommalized to YW 40.3 mW /g £17.0 % (k=2)
SAR everaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 520mW./g

SAR for nominal Head TSL parameters

normalized to TW

21.0 mW /g £ 16.5 % (k=2)

Body TSL parametars
The lollowing parameters and calcuiations were applied,
Tempearature Permittivity Conductivity
Mominal Body TEL parameters 22.0°C 533 1.52 mho/m
Measured Body TSL parameters 22002 °C 43+ B 1.58 mho/m + 6 %
Body TSL temperature change during test <0.5"C - ————
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 107 mW/g
SAR for nominal Body TSL parameters normalized to 1W 41.8 mW /g =17.0 % (k=2)
SAR avereged over 10 em® (10 g) of Body TSL concition
SAR measurad 260 mW input power 558mW/g
SAR for nominal Body TSL parameters normalized to 1W 22.0 mW [ g = 16.5 % [k=2)

Cerificata No: D 1200V2-5d41 18_Mowii

Page 3 of 8




Appendlix
Antenna Parameters with Head TSL

Impadance, transformed to feed point 53410 +69j0
Retumn Loss -22.5dR

Antenna Parameters with Body TSL

impedanca, transformed to feed point 4T B0 & 7.1 402
Ratum Loss - 224 dB

General Antenna Parameters and Design

I_Elur:!ricul Dalay (one direction) 1.200 ns .

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

The dipole |s made of standard semirigld coaxlal cable, The center conductor of the teeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manuiaciured by SPEAG
Manufacturad on August 21, 2008

Cerificate No: D1900V2-5d118_Nov11 Fage 4 ol 8



DASYS5 Validation Report for Head TSL

DPatei 21.11.2011

Test Labomtory: SPEAG, Zurich, Switzerlind

DUT; Dipole 19 MHz; Type: D1900V2; Serfal: D1900V2 - SN: 5d118

Comimunication System: CW; Frequencey: 1900 MHz

Medium parameters bsed: = 1900 MH2 @ = 142 mho/m:g = 39.5; p= 1000 I-x.g.-"m'1
Phantom section: Flal Sectian

Measurement Standard: DASYS (IEEE/AEC/ANSL CH319-2007)

PPASYS2 Configuration

FProbe: ES3DVE - SN3205; ConvF(5.01.5.00, 5,01 ) Calibrated: 29.04.201 |
sensor-Surface: Jiom (Mechanical Surface Deéection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 |

Plitonn: Flad Phiitom 5.0 (Front): Type: QDOOOP30AA; Serial: 100

DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

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

Reference Vialue = Y8061 Vim: Power Drift = 0.04 dB

Peak SAR (extrapolaed) = 18,620 W/ike

SAR(T g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g

Maxioom value of SAR (medsured) = 12,702 mW/g

dain
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0dB = 12.700mW/g

Cerificalte No: D1800YV2-50118° Nov! 1 Page S.0l B



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dmte: 21, 112001
Tesy Luboratory: SPEAG, Zurich, Swilzerlund
DUT: Dipole 1900 MHz; Type: D1900Y2: Serial: DI200V2 - SN: 5d118

Communicaiion System; CW, Frequency: 1900 MH:

Medium parameters used: = 1900 MHz: 6 = 1.59 mho/m; &, = 54.2; p = 1000 kg/m”
Phantam secuon: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST 63, 19-2007)

DASYS2 Conliguration;
s Probe: ES3DV3 - SN3205; ConvR(4.62, 462, 4.62): Calibried: 29.04.2011
s Sensor-Surface: Imm (Mechanieal Surface Detection)
»  Electromes: DAES Sn60 1 Calibrated: 0407201 ]
«  Phantom: Flat Phantom 5.0 (buck): Type: QDOOUPSOAA; Sedial; 102

o DASYS232.6.2(482) SEMCAD X 14.4.5(3634)

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

Relerence Value=96.110 Vim; Power Drift =-0.01 dB

Peuk SAR (extrapolated) = 18.910 W/kg

SAR( g1 = 10,7 mW/g: SAR(10 g) = 559 mW/g

Mixinum vilue of SAR (measured) = 135349 mWig

(e
L}

115N

liLER

14,48

e.na

0dB = [ 3.550mW/e
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impedance Measurement Plot for Body TSL
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SPORTON LAB.

FCC Test Report

D1900V2, serial no. 5d118 Extended Dipole Calibrations

Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D1900V2 — serial no. 5d118

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Los | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) s (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
11.21.2011 -22.535 53.449 6.9277 -22.401 47.82 7.1133
11.17.2012 -22.603 0.30 53.491 -0.04 | 7.1009 0.17 -22.45 0.22 46.14 -1.68 | 6.7234 -0.39

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595




SPORTON LAB. FCC Test Report

<Dipole Verification Data>- D1900V2, serial no. 5d118
1900MHz — Head
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ssonron a5, Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

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

client  Sporton (Auden)

Accreditation No.: SCS 108

Certificate No: D2450V2-736_Jul11

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 736

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

Calibration procedure(s)

Calibration date:

July 25, 2011

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) Oct-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house check Oct-10) In house check: Oct-11
Name Function Sighature

Calibrated by: Claudio Leubler Laboratory Technician \

Approved by: Katja Pokovic Technical Manager

S

Issued: July 25, 2011

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

Certificate No: D2450V2-736_Jul11 Page 1 of 8

SPORTON INTERNATIONAL INC.



ssonron a5, Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement 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:
o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Certificate No: D2450V2-736_Jul11 Page 2 of 8
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ssonron a5, Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

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 following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+0.2) °C 389+6% 1.85 mho/m +6 %

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

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

SAR measured 250 mW input power 139mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.44mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.7+6 % 2.00 mho/m £ 6 %
Body TSL temperature change during test <0.5°C ----
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.18 MW /g

SAR for nominal Body TSL parameters

normalized to 1W

24.5mW / g = 16.5 % (k=2)

Certificate No: D2450V2-736_Jul11

Page 3 of 8
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ssonron a5, Calibration Certificate of DASY

Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 544Q+15jQ
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.8Q +28jQ
Return Loss -30.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.159 ns l

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 26, 2003
Certificate No: D2450V2-736_Jul11 Page 4 of 8
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ssonron a5, Calibration Certificate of DASY

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m3

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 25.07.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.095 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 28.615 W/kg

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.44 mW/g
Maximum value of SAR (measured) = 18.121 mW/g

—-4.63

925

13.88

18.50

23.13

0dB = 18.120mW/g

Certificate No: D2450V2-736_Jul11 Page 5 of 8
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ssonron a5, Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL
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ssonron a5, Calibration Certificate of DASY

DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT': Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2 mho/m; &, = 51.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 25.07.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.550 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 27.432 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.18 mW/g
Maximum value of SAR (measured) = 17.294 mW/g

a8
—0

4.43

13.28

17.70

2213

0dB = 17.290mW/g

Certificate No: D2450V2-736_Jul11 Page 7 of 8
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ssonron a5, Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL

25 Jul 2011 11:55:00
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SPORTON LAB.

FCC Test Report

D2450V2, serial no. 736 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D2450V2 — serial no. 736

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta| Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
7.25.2011 -27.042 54.398 1.4805 -30.696 50.812 2.8262
7.25.2012 -27.950 |-3.365 | 52.541 1.857 | 0.77343 |[0.707 -31.781 -3.535 | 50.572 0.24 1.5953 1.2309

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978




seomronas.  FCC Test R eport

<Dipole Verification Data> - D2450 V2, serial no. 736 (Date of Measurement : 7.25.2012)
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seomronas.  FCC Test R eport

2450 MHz - Body
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X lo the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards, The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

= DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voitage is included in this
measurement.

= Common mode sensitivity: Influence of a positive or negative common mode vollage on
the differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels nol subject to an
inputl voltage.

e« AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero Input voltage

¢ Input Offsel Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

« [npuf Offset Current: Typical value for information; Maximum channel inpul offset
current, not considering the input resistance.

= [npul resistance: Typical value for iInformation: DAE inpul resistance at the connector,
during internal auto-zeroing and during measurement.

s Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in vanous operating
modes.

Certificata No. DAE4-1210. Dea12 Pege 2 olb



DC Voltage Measurement

AJD - Convertet Resolution nomins) _
High Range. 1ILSE = 6.1V, full mnge = -100...+300 mv
Law Range: 1IL58= g1ny full mnge= —%......+3mV
DASY measurement parametars: Auto Zetp Time: 3 se; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.091 + 0.1% (k=2) | 404.919+0.1% (k=2) | 405.025 4 0.1% (k=2)
Low Range 3.809675 + 0. 7% (k=2) 3.98227 + 0.7% [k=2) 380772+ 0.7% (k=2)

Connector Angle

[ Connector Angle lo be used in DASY system gLy ¥

Cerfificats No. DAEA-1210 - Diec12 Page 3of 5



Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 199953.07 -3.75 -0.00
Channel X + Input 2000316 260 0.1
Channal X = Input -19998.08 247 0.0
Channal Y + Input 190904 .04 135 .00
Channel ¥ + Input 19989.07 -1.63 -0.01
Channel ¥ - Input -20000,95 0,44 0.00
Channal Z + Input 189094.94 197 -0.00
Channel Z + Input 19999.33 -1.29 0.0
Channel Z - Input 20000.75 -0.11 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.03 0.1 0.01
Channel X + Input 201:53 016 008
Channel X - Input -188.20 0:30 .15
Channel ¥ + Input 200011 -0.85 104
Channel Y + Input 201.00 049 -0.20
Channel Y - Input -188.21 -0.67 0.34
Channel Z + Inpurt 2000.86 0.03 0.0a
Channel Z + Input 200.73 .40 -0.20
Channel 2 - Input 18067 -0.94 0.47
2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 sec. Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (pV)
Channel X 200 474 -6.48
- 200 8.83 e
Channel Y 200 874 975
- 200 5.98 5.81
Channel Z 200 11.87 12.25
=200 -14.43 -13:83
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec;, Measuring time: 3 sec
Input Yoltage (mV) | Channel X (V) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - 137 -3.24
Channel Y 200 819 3.26
Channel Z 200 928 5.75

Certificate No: DAE4-1210_Deg12

Page 4ol 5




4. AD-Converter Values with inputs shorted

DASY mieasutement paramelers Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSB) Low Range (LSB)
Channal X 15948 17607
Channel Y 15661 16469
Channel Z 15878 17304

5. Input Offset Measurement
DASY measurement parameters. Aulo Zero Time: 3 sec; Measuring time: 3 sec

Inpul 10M0

Average (uV) min. Offset (uV) | max. Offset (uV) ] ?:;’:Eﬁﬂl’l
Channel X 1.08 0:33 2,52 (.41
Channel ¥ 0.84 -210 106 .40
Channel Z 0.8z =1.73 0.08 0.39

6. Input Offset Current
Marninal Input clroultry offset cument on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channal 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vee) -7.8

9. Power Consumption (Typical values for Information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply {+ Vec) +0.01 +G +14
Supply (- Vee) =001 -8 -G

Cerlificate Mo, DAE4-1210 Dec12 Page 5 of 5
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Calibration procedure{s)

Calibration date

This calibration cedificate documents the traceability to national standards, which realize the physioal units of measurements (i),
The messurements and the uncertainties with confidence probatillity ane given on the following pages and are pait of the carificate.

Al callbrations ave been conducted in the: ciosed laboratory faciity: emaronment temperature (22 + 3)°C and homidity < 70%,

Calibration Equipmient used [METE critical for calibeation)

Prunary Standards o Cal Date {Certificate No.} Sehaduled Calibeation
Power meter E44198 GB41293874 29-Mar-12 (Mo, 217-01508) Apr-13
Power sensor E4412A Y4 1498087 29-Mar-12 (No. 217-01508) Api-13
Referance 3 di Attenuator _SN: S5054 (3c) 27-Mar-12 (No. 217-01531) Api-13
Reference 20 dB Attenustor | SN S5088 (20b) 27-Mar-12 (No. 217-01529) Apr-13
Reference 30 d8 Attanuator | SN: 55128 (30b) 27-Mar-12 {No. 217-01532) Ape13
Reference Probe ES30VZ SN 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12
DAE4 SN 880 10-Jan-12 (No. DAE4-660_Jan12} Jan-13
Sacondary Standards 18] Chack Date {in house] Scheduled Check
| RF generator HP B848C US3642U01700 4-Aug-99 [in houss check Apr-11) In house check: Apr-13
mwmm UEaT3e0585 18-0et-01 {in howse check Oat-11) In house check: Det-12-
—
Apgroved by

|sgued; June 20, 2012

This calibeation cerficate shall fiot be reproduced except in full without writhen approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

A B C modulation dependant linearization parameters

Polarization o ip rotation around probe axis

Polarization 8 4 rotation around an axis that is In the plane normal to probe axis (at measurement center),

l.e., % = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b} |EC 62209-1, “Procedure to measure the Specific Absarption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
« NORMx.y,z: Assessed for E-fleld polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMyx.y,z are only intermediate values, L.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty Inside TSL (see below CanvF).

«  NORM(fx.y.z = NORMx.y,z * fraquency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 sofiware versions later than 4.2. The uncertainty of the frequency respense is included
In the stated uncerainty 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 not depend on frequency nor media.

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

s Axyz Bx.yz Cxyz VRuyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on powsr
measurements for f> 800 MHz The same setups are used Tor assessment of the parameters 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 to the boundary. The sensitivity in TSL corresponds
lo NORMzx,y,z * ConviF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

« Spherical isolropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offsef; The sensor offset comesponds 1o the offset of virtual measurement canter from the probe tip
{on probe axis). No tolerance required.

Certificate MNo: EX3-3857_Jun12 Page 2 of 11



EX30V4 — SMN:3857 June 20, 2012

Probe EX3DV4

SN:3857

Manufactured:  January 23, 2012
Calibrated: June 20, 2012

Calibrated for DASY/EASY Systems

{Note: non-compatibie with DASY2 system!)
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EX3DV4— SN:3857 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Normm (uV/(Vim)*)" 0.18 0.44 0.46 £10.1 %
DCP (mV)" 973 100.5 98.0

Modulation Calibration Parameters

uin Communication System Name PAR A B | ¢ VR Unc-
dB dB dB mV (k=2}
0 cW 000 | x| o000 0.00 1.00 1529 | +41%
¥y | o000 0.00 1.00 199.2
Z | 000 0.00 1.00 147.7

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 approximalely 95%.

*The uncertainties af Normi, ¥ Z do nat affect the E*fisld uncertalnty insids TSL {see Pages 5 and 8).

% Numerical linearization parameter: uncertainty not required,

= Uncartainty is detemmined using the max. deviation from linsar response applying rectangular distribution and is expressed tor the square of tne
fiakd valug.

Certificate No; EX3-3867_Jun12 Page 4 of 11



EX3DV4- SN:3857 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHz)® | Permittivity {Sim)* ConvEX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 41.9 0.88 9.25 9.25 9.25 0.14 1.52 +12.0 %
835 415 0.90 8.74 8.74 8.74 0.10 2.58 +12.0 %
900 4156 0.97 8.76 8.75 8.75 0.10 2.73 £12.0%
1750 40.1 1.8% 8.14 8.14 8.14 0,60 0.71 +12.0%
1900 40.0 1.40 7.84 7.84 7.84 0.54 0.78 +12.0 %
2450 302 1.80 6.87 6.87 6.87 0.34 1.08 +12.0 %
5200 36.0 4.66 5.11 511 5.11 0.40 1.80 +13.1%
5300 35.9 4.76 491 4.91 491 0.40 1.80 £131%
5500 356 4.96 4.74 4.74 4.74 0.40 1.80 #1314 %
5600 355 5.07 4.49 4.49 4.49 0.45 1.80 +13.1%
| 5800 35.3 5.27 4.69 469 460 | 045 | 180 | £131%

* Frequency walitity of £ 100 MHz only applies for DASY w4 4 and higher (see Page 2), else It is restricted 1o+ 50 MHz: The uncedainty is the RES
of the ConvF uncertsinty &t callbration frequency and the uncerainty for the indicated frequency band,

" Al frequencies below 3 GHz, the validity of issue parameters (c and a) can be relaxed to £ 10% i fiquid compensation fomida is applisd to
messtred SAR valuss. At frequencies abiove 3 GHz, the validity of tssue parameters (s.and o) is resticted to + 5%, The uncedainty is the RSS af
the ConvF uncentainty for indicated target tissus parameters.

Certificate No: EX3-3857_Jun12 Page 5of 11



EX3DV4- SN:3857 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" {8im) " ConvFX | ConvFY | ConvFZ | Alpha | (mm) {k=2}
750 55.5 0.96 9,18 9.18 9.18 0.15 1,79 +12.0 %
835 55.2 0.97 8.98 8.98 8.98 0.14 1.88 +12.0 %
900 55.0 1.05 8.94 8.94 8.94 0.24 120 | £120%
1750 53.4 1.49 7.68 7.68 7.68 0.23 125 | +120%
1900 53.3 1.52 7.35 7.35 7.35 0.12 237 | £120%
2450 52.7 1.85 6.94 6.94 6.94 0.80 050 | £120%
5200 49.0 5.30 4.30 4.30 4.30 0.50 190 | #1341 %
5300 48.9 5.42 4.15 4.15 4.15 045 190 | +131%
5500 486 5.65 3.91 3.91 3.91 0,52 190 | £131%
5600 48.5 5.77 4.06 4.08 4,08 0.42 1.90 +13.1 %
5800 48.2 6.00 3.689 3.99 3.99 0.55 1.90 +131%

® Frequenty validity of = 100 MHz only applies for DASY v4.4 and higher (se¢ Page 2}, else it is restricted lo £ 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibestion frequency and the unceriainty for the indicated fraquancy band.

F Al frequencies befow 3 GHz, the valldity of issue parameters (zand o) can be relaxsd to + 10% if fiquid compensation farmula isapphed Lo
measured SAR values. M frequencies above 3 GHz, the validity of tissus paramaeters {z and o] is restncied to £ 6%, The uncenainty & the RSS of
the CorivF uncertainty for indicated targel tissue parameters.

Certificate No: EX3-3857 _Jurit2 Page 8of 11



EX3DV4- SN:3B5T 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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EX30V4- SN 2857 dJune 20, 2012

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Gertificate No: EX3-3857_Jun12 Page 8 of 11



EX3DV4—3N:3857 June 20, 2012

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)
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Uneertainty of Linearity Assessment; £ 0.6% (k=2)
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EX3DV4— SN:3857 June 20, 2012
Conversion Factor Assessment

=800 MHz WGLS RS (H_comF) f= 1750 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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EX3DV4— SN.385T

June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters
Sensor Arrangement Triangtilar
Connector Angle (7) 1358
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diamater Z5mm
Probe Tip to Sensor X Calibration Point 1Tmm
Probe Tip to Sensor Y Callbration Point 1 mm
Frobe Tip to Sensor Z Calibration Paint 1 mm
Recommandad Measurement Distance from Surface 2 mm
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