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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

feughausstrasse 43, 8004 Zurich, Switzerland

=] Sehwelzerischer Kallbrierdianst

C Service suisse d'élalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Sporton-CN (Auden) Certificate No: D835V2-4d091_Nov11

ICALIBRATION CERTIFICATE

D835V2 - SN: 4d091

Accreditation No.: SCS 108

Client

Ohbjact

Calibration procedura(s)

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

Calibration date:

November 18, 2011

Thiz calibration cemificate docurments tha tracaability to national standards, which realize tha physical units of measuremants (S1).
The maasurameants and the unceralnlias with confidence probability are given on the lollowing pages and are part of the catificate.

All calibraticns have been conducied in the closed laboratory facility: environment temperature (22 + 3}°C and humidity < 70%.

Calibraticn Eguipment usad (METE critical for calibration)

Mame Function Signature
Calibrated by: Dimce lliev Laboratory Technician 03 m
Approved by: Katja Pokovic Technical Manager 7

This calioration certificate shall not be reproduced excepl in full without wntten approval of the l[aboratory.

Primary Standards ID# Cal Date (Cerificate No_} Scheduled Calibration N
Powear meter EPM-4424 GB374B0OT04 05-0ct-11 (Mo, 217-01451) Ccl-12

Power sansor HP B481A UsS37292783 05-0ct-11 (Mo, 217-01451) Cct-12

Redarenca 20 dB Attenuator Sh: 5086 (20g) 29-Mar-11 (Mo. 217-01388) Apr-12

Typa-N mismatch combination SN: 50472 / 06327 29-Mar-11 (Mo. 217-01371) Apr-12 |
Refarence Probe ES3DV3 SN: 3205 29-Apr-11 (No, ES3-3205_Aprii) Apr-12

DAEA SN 81 04-Jul-11 (Mo, DAE4-601_Jul11) Jul-12 |
Secondary Standards 1D # Check Date [in house) Scheduled Chack

Fower sensor HP B4814 MY 41032317 18-0ct-02 (in house check Cct-11) In house check: Oct-13

AF ganerator &S SMT-06 100005 04-Aug-29 {in housa check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 54206 18-0ct-01 (in house check Oct-11) In house check: Oct-12

lgsued: November 18, 2011

Cenrificate Mo:; DBISV2-4d091 Mov11
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Calibration Laboratory of A

: = “»%” :-':,__ (=] Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'éfalonnage
Engineering AG i Servizio svizzero di taratura
e S ; - :
Zeughausstrasse 43, BO0M Zurich, Switzerland '-..wf;_—\?b;u‘ Swiss Calibration Service
bl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatorles 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) |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 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 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.

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.

« 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.

« FElectrical 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 to calculate the
nominal SAR result.

Certificate No: DB35V2-4d091_Nov11 Page 2 of B




Measurement Conditions

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

DASY Version DASYS V52.6.2

Extrapolation Advanced Extrapolation

Phantom Madular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz |
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C A4 +6% 0.90 mho/m £ 6 %

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

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

SAR measured 250 mW input power 235mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.40 mW fg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.54 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 53.3+6% 0.99 mho/m + 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 mW input power 241 mW /g

SAR for nominal Body TSL parameters

nermalized to 1W

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

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

condition

SAR measured

250 m\W input power

1.58 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.21 mW /g £ 16.5 % (k=2)

Certificale No: D835V2-4d091 Nov11
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50960 -51]0Q
Return Loss -25.7dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 471 1 -6.9 0
Return Loss -22.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.396 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s 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 September 15, 2009

L
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 - SN: 4d(091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = (0.9 mho/m; &, = 41.4; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
s  Probe: ES3DV3 - SN3205; ConvFEi(6.07, 6.07, 6.07): Calibrated: 29.04.2(}1 ]

Sensor-Surface: 3mm (Mechanical Surface Detection)

L]
+ Electronics: DAE4 Sn6(i; Calibrated: 04.07.201 1
o Phantom: Flat Phantom 4.9L.; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.6.2(482); SEMCAD X 14.4.5(3634)

Date: 18.11.2011

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

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.950 V/m; Power Drift = -0.0036 dB
Peak SAR (extrapolated) = 3.473 W/kg

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.740 mW/g

N 474

E.36

10,60

0 dB = 2.740mW/g

Cartificate No: DB35V2-4d091_Novi 1 Page 5ol 8



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

Date; 18.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DB35V2 - SN: 4d091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz: o = 0.99 mho/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

s  Probe: ES3DV3 - SN3205: ConvF(6.02, 6.02, 6.02); Calibrated: 29.04.201 1

e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.07.2011
« Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001

» DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 353.082 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.502 W/kg

SAR(1 g) = 2.41 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.809 mW/g

{ =240
o -4.80

e

.60

12,00

0 dB =2.810mW/g

Certificate Mo: DB35V2-4d091_Mov11 Page 7 of 8




Impedance Measurement Plot for Body TSL
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seomron tas. FCC Test R eport

D835V2, serial No. 4d091 Extended Dipole Calibrations

Referring to KDB 865664 D0O1v01r01, 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




seomron tas. FCC Test R eport

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

L Hatwork Analycar
4 fAnalyss 5 Instr State.

835MHz - Body

EH S0 Metwaik Anslyiar

rkie 4 Mirfinalse 5 1t e

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



SPORTON LAB.

D835V2, Serial No. 4d091 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, 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
11.15.2013 -25.840 0.30 49.905 | -0.13 | -5.0780 -0.05 -22.324 0.63 47.532 1.15 | -6.8833 0.52

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 (KUNSHAN) INC.

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958




SPORTON LAB.

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

1 Start 635 Mz Stop 1.0 GHc (S |1 Stat 635 M FEW M0 i Sop 11 G+ [

835MHz — Body

Step11Ge [ |1 Stet S35 M Stop 1.1 G B

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958



Calibration Laboratory of S,

e, S Schweizerischer Kalibrierdienst
Schmid & Partner i =z ¢ Service suisse détalonnage
Engineering AG Z =  Servizio svizzero ol taraturs
Zeughaussirasse 43, BOO4 Zurich, Switzeriand f-;ﬁ\}* S Swiss Calibration Service
Accradited by tha Swiss Accreditation Service |SAS) Accreditation Mo.: SCS5 108

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

Olrect

Calibration procedure(s)

Calibration data:

This calioration cadtificats decuments the traceability to national standards, which realize the physical units of measurements (S1).
Tha measuremants and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

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

Calibration Equipment used (M&TE critcal for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Fowar matar EPM-4424 GBITABO704 05-0ct-11 (No. 21701451} Oct-12

Power senaor HP A4814 US3F2927ea 05011 (Mo, 217-01451) Oet=12

Feference 20 dB Aftenuator SN: 5086 (20g) 29-Mar-11 (Mo, 217-01368) Apr-12

Type-N mismatch combination SM: 5047.2 / 0BR27 28-Mar-11 (Mo, 217-01371) : Apr-12

Refarance Probe ES30OV3E SN: 3205 29-Apr-11 [Mo. ES3-3205_Apr1 1) Apr-12

DAE4 SN: 601 Od-Jul-11 (Mo, DAE4-801_Jduli1} Jul-12

Secondary Standards 10 ¢ Check Date (in house) Scheduled Check
Power sensor HP 84514 MY41082317 18-0et-02 {in houss check Oot-11) In howse chack: Oct-13
AF ganarator A&S SMT-06 100005 04-Aug-33 (in house chack Oct-11) In house check: Oct-13
MNetwork Analyzer HP 37538 US3T300585 54206 18-0ct-01 {in housa check Cot-11) In howse chesk: Oet-12

Calibrated by:

Approved by:

Issucd: November 21, 2011

This calibration centificate shall not bé reproduced excapt in full without written approval of the laboratory.

Cenificata No: D1900V2-5d0118_Nowv1 1 Paga1of3d



Calibration Laboratory of o ﬂ:ﬂjj;w,,g

: N 5 Schweizerischer Kalibrierdienst
Schmid & Partner % C Sarvice sulsse d'étalonnage
Engineering AG - = Servizio svizzero di taratura
A s
Zeughaussirasse 43, 8004 Zurich, Switzerland o {.:ﬂ_. o Swiss Calibration Service
Tyl ahw?
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accraditation Service is one of the signatories bo the EA
Multilateral Agresment for the recognition of callbration 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 Applled 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.

s 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
paraliel to the body axis.

s 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.

s 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.

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

» SAR for nominal TSL paramelers: The measured TSL parameters are used lo calculate the
nominal SAR result.

Cettificata MNo: D1900V2-5d118_Now11 Page 2 of 8




Measurement Conditions

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

DASY Version DASYS V52.8.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resolution 1T dx, dy, dz =5 mm

ml:r;ciuuncy 1900 MHz £ 1 MHz o
Head TSL parameters
The following parametars and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL pammnturs- o 22.0+02)°C 395+6% 1.42 mho/m £ 68 %

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

SAR averaged over 1 em® {1 g) of Head TSL Condition

SAR measurad 250 mW input power 1|'J..-2 mw ’g

SAR for nominal Head TSL parameters normalized to 1W 40.3 mW /g £17.0 % (k=2)

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

SAR measurad 250 mW input power E20mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

21.0 mW /g £ 16.5 % (K=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Meminal Body TSL parameters 22.0°C © 533 1.52 mho'm
Measured Body TSL parameters i220x0.2)°C 542+85% 1.58 mho/m + 6 %
Body TSL temperature change during test <0.6*C e
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measurad 250 mW input power 10.7 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

41.8mW/g=z17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
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)

Cerificate No: D1300V2-5d118_Nowv11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5340 +69j0
Retum Loss -22.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780 + 7.1 i1
Return Loss -224 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.200 ns -

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

The dipole s made of standard semirigld coaxlal cable. The center conductor of the feeding line is directly connected to tha

second 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 naar the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SFEAG
Manufactured on August 21, 2008

Cerfificate Mo: D1900V2-5d118_MNov11 Page 4 ot B



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d118

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz: a = 1.42 mho/m; &, = 39.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04.201 1
Sensor-Surface; 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA; Serial: 1001

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

Date: 21.11.2011

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 = 98.061 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.620 W/kg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g
Maximum value of SAR (measured) = 12.702 mW/g

dB8
110

.00

12000

16,6

(R

0dB = 12.700mW/g

Certificate No: D1900V2-5d118_Movi1 Page S of 8



Impedance Measurement Plot for Head TSL
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Cerlificate No: D1900V2-5d118_Nov11
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DASY5 Validation Report for Body TSL

Date: 21.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN: 5d118

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.59 mho/m; &, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Conliguration:
o Probe: ES3DV3 - SN3205; ConvFi4.62, 4.62, 4.62); Calibrated: 29.04.201 1
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.201 1
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0DAA; Serial: 1002

» DASYS2 52.6.2(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

Reference Value = 96.110 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.910 W/kg

SAR(1 g) = 10.7 mW/g: SAR(10 g) = 5.59 mW/g

Maximum value of SAR (measured) = 13.549 mW/g

14.40

ig.om

0dB = 13.550mW/g

Cerificate No: D1900V2-5d118_Nevi1 Page 7 of 8



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 865664D01V01r01, 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

1900MHz - Body

|~ ESO71C Hubwork Anabyeni

o At preverm it G et St

[ sporse 3 Stimubs 4 Miaffealysts State

1 Sl 16 B 1B 70 ke

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



SPORTON LAB.

D1900V2, Serial No. 5d118 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, 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 -22.450 0.22 46.14 -1.68 | 6.7234 -0.39
11.15.2013 -22.551 0.23 53.192 0.30 6.9641 0.14 -22.412 0.17 47419 | -1.28 | 7.1127 -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 (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958




SPORTON LAB.

<Dipole Verification Data>- D1900V2, serial no. 5d118

1900MHz — Head

1

1 Sl.ﬂ 16G% Stop 2.1 GHz @)
1900MHz - Body

O

15t 16 GHe Steo 2.1 Gre [

1 St 16 G stop 2.2 Gre [ 1 (1 Start 16 Gz

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Accredited by the Swiss Accreditation Senice (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

cliet  Sporton-KS (Auden) Certificate No: D2450V2-908_Mar13
|CALIBFIATION CERTIFICATE : |
Objest D2450V2 - SM: 908
Calibration procedura(s) QA CAL-05.v9

Callbration procedure for dipole validation kits above 700 MHz

Calibration date: March 28, 2013

Thiz calibration cerfificate documents the traceability 10 naticnal standards, which realize the physical units of measurements (S1).
The maasuramants and the uncertainties with confidence probability are given on the following pages and are part of tha cerificate.

All calibrations have been conducted in the closed laboratory facility: environmant emperature (22 + 3)°C and humidity < 700,

Calibration Equipmant used (METE critical for calibration)

Frimary Standards 1D # Cal Date [Cerificate Mo.) Schaduled Calibration
Fowar metar EPM-4428 GAB3T4R0704 01-Mav=12 (No. 217-01640) QOct-13

Power sensor HP 84814 USar2s27es 01-Nav-12 (N, 217-01640) Oot-13

Rsference 20 d2 Attenuator SN 5058 (20k) 27-Mar-12 (Mo, 217-01530) Apr-13
| Type-N mismatch combination S 5047.3 /7 06327 27-Mar-12 (Mo. 217-01532) Apr-13

Reference Probe ES30DVE BN 3208 28-Dac-12 (No, ES3-3205_Dec12) Dac-13

DAES Sh: 601 27-Jun-12 (Mo. DAE4-601_Juni2) Jun-13

Secondary Standards 1D # Check Date (In housa) Schedulad Check .|
Power sensar HP B481A MY41082317 18-0¢t-02 (In housa chack Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oet-11) In house chack: Oct-13
MNetwork Anatyzar HF 8753E LS37300585 54206 18-0ct-01 (in house chack Oct-12) In house chack: Oct-13

Name Function s»ghamrrl\lf
Calibrated by: Claudio Leubber Labcratory Technician '
4 .-} _‘_.l"
Approved by: Katja Pokovic Technical Manager : *j,é%_
ﬁiﬁs.ﬂ'
=
Issuad: March 26, 2013
This calibration cerificate shall not ba reproducad axcept in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service sulsse d'#alonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swisa 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

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/S System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 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%.

Certificats No: D2450V2-908_Mar13 Page 2 of 8



Measurement Conditions

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

DASY Version DASYS V52.8.5

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 parameaters and calculations were applied,
Temperature Permittivity Conductivity

MNominal Head TSL parameters 22.0°C ag.2 1.80 mho/m

Measured Head TSL parameters (22.0=0.2) *C ITELE6% 1.85 mho/m £ 6 %

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

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

SAR measured 250 mW input power 13.8 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

54.0 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

G.36 W/kg

SAR for nominal Head TSL parameters

nommalized to 1W

25.1 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters | 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (22.0+0.2) "C 50.7 £6 % 201 mho/m =6 %
Body TSL temperature change during test <050 e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

50.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.94 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.4 Wikg + 16.5 % (k=2)

Certificate No: D2450V2-808_Mar13
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Appendix

Antenna Parameters with Head TSL

Impedance, transfarmed to fead point 56.50-01 Q2

Return Loss -24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5260 +19j02

Return Loss -30.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.156 ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipocle. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo axcessive 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 December 19, 2012

Cerificate No: D2450V2-908_Mar13 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 26.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.85 85/m; £, = 37.8; p = 1000 kg.fm'1
Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4. 52); Calibrated: 28.12.2012;

Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics; DAE4 Sn601; Calibrated: 27.06.2012

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA: Serial: 1001
e DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

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

Reference Value = 94.957 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.8 Wikg

SAR(1 g) = 13.8 W/kg: SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 17.9 W/kg

-13.54

18.05

22.56 b
0dB =179 W/kg = 12.53 dBW/kg

Cerificate No: D24500E-308_Mar13 Page 5 of 8



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.01 5/m; & = 50.7; p = 1000 kge'm?’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012;

Sensor-Surface; 3mm (Mechanical Surface Detection)
Electronics: DAE4 $n601; Calibrated: 27.06.2012
Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

DASYS52 52.8.5(1059), SEMCAD X 14.6.8(7028)

Date: 26.03,2013

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 = 94.957 V/m; Power Drift = (0,00 dB
Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12,9 W/kg; SAR(10 g) = 5.94 W/kg
Maximum value of SAR (measured) = 17.1 W/ikg

-4.38

-13.16
1754

-21.93

0dB = 17.1 Wikg = 12.33 dBW/kg

Certificate Mo D2450V2-908_Mar13 Page 7 of 8



Impedance Measurement Plot for Body TSL
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SPORTON LAB.

Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r03, 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.

<Dipole Verification Data> - D2450V2, serial no. 908(Date of Measurement 03.25.2014)

2450MHz - Head

Tre1 dBMag 10dB/ Ref0dB Cal

®)

1

SN

Ch1  Start 2.25GHz Pwr 0dBm

Stop 2.65CGHz

Trcl Smith Ref1U Cal
$11

Ch1  Start 2.25GHz

Pwr 0dBm

Stop 265GHz

2450MHz — Body

Trc1 dBMag 10dB/ Ref0dB Cal

s

Ch1 Start 225GHz Pwr 0 dBm

Stop 265GHz

Trc1 Smith Ref1U Cal
s

Ch1  Start 2.25GHz

Pwr 0dBm

Stop 2.65 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




SPORTON LAB.

<Justification of the extended calibration>

D2450V2 - serial no. 908

TSL Head 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)
03.26.2013 -24.251 56.531 -0.125 -30.033 52.631 1.881
03.25.2014 -25.155 |-0.373| 56.061 | -0.47 -0.059 | 0.066 -29.785 0.826 52.379 |-0.252| 1.510 -0.371

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
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