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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

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accredilation Sarvice (SAS)
The Swiss Accreditation Service Is one of the signalories to the EA
Multilateral Agreement for the recognition of callbration certificates

Schwalzerischer Kalibrierdianst
Saervice sulsse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-4d091_ Nov11

CALIBRATION CERTIFICATE

‘ Objact

Calibration date;

Calibration procedura(s)

DB35V2 - SN: 4d091

QA CAL-05.v8

Calibration procedure

November 18, 2011

Calibration Equipment used (MATE critical for callbration)

for dipole validation kits above 700 MHz

Thiz calibration certificate documanis the traceablity to national standards, which realize the physical enits of measurements (S1).
The measuraments and the uncertalnties with confidence probability are given on the lollowing pages and ara part of the cedificate.

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

Calibrated by:

Approved by:

MName
Dimce lliev

Katja Pokovic

Function

Laboratory Technician

Technical Manager

This calioration certificata shall not be reproduced except in full withwout written approval of the laboratory.

Primary Standards 1D & Cal Diate (Cerificate No_) Scheduled Calibration
Powar metar EPM-4424 GB37480704 05-0ct-11 (Mo, 217-01451) Oet-12

Power sansor HP B481A US37292783 05-0ct-11 (Mo, 217-01451) Oct-12

Raference 20 dB Attenuator SN: 5086 (20q) 29-Mar-11 (Mo, 217-01358) Apr-12

Type-N mismatch combination SN: 5047.2 / 08327 29-Mar-11 (No. 217-01371) Apr-12

Peference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apr11) Apr12

DAEA SN 801 Od-Jul-11 (Mo, DAE4-B01_Jul11) Jul-12

Secondary Standards 1D # Check Data (in house) Scheduled Check
Power sensor HP B481A MY 41092317 18-0Oct-02 (in house check Cct-11) In house check: Oct-13
RF ganemator RAS SMT-06 100005 04-Aug-99 {in house check Oct-11) In housa chack: Oct-13
Metwork Analyzer HP 8753E US37390585 54206 18-0ct-01 {in house check Cct-11) In house check: Oct-12

Signature
G e

issued: November 18, 2011

Certificate No: DE35V2-4d091_ Novii
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Calibration Laboratory of N,

: 5 A S Schweizerischer Kalibrierdienst
Schmid & Partner % C Service sulsse d'étalonnage
Engineering AG T W3 Servizio svizzero di taratura
e S i
Zeughausstrasse 43, B004 Zurich, Switzerland F":'.’/ﬁﬁ\v:\‘ Swiss Calibration Service
T
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
MN/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) |EC 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
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.

Cerificate Mo: DB35V2-4d081 _Nov11 Page 2 of 8



Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V62.6.2

Extrapolation Advanced Extrapolation

Phantom Maodular 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

Mominal Head TSL parameters 22.0°C 41.5 0.80 mho/m

Measured Head TSL parameters (220 +£0.2) °"C 414 + 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 /g £ 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 wera 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 mha/m £ 6 %
Body TSL temperature change during test < 0520 S —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 241 mW /g

SAR for nominal Body TSL parameters

normalized to TW

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

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

condition

SAR measured

250 mW input power

1.58mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.21 mW /g £ 16.5 % (k=2)

Certificate No: DB35V2-4d091_Novi1
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Appendix
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 50.9 £ -5.1 @
Return Loss -25.7dB

Antenna Parameters with Body TSL

impadance, transformed to feed point 471 € -6.9j0
Return Loss -223dBE

General Antenna Parameters and Design

Electrical Delay (one direction) 1,386 ns’

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

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly connected to the
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 near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on September 15, 2009

Certificate No: D835V2-4d091_Nov1t Page 4 of 8




DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; o = (1.9 mho/m; £, = 41.4; p= 1000 kg.-’m‘
Phantom section: Flat Section

Measurement Standard: DASYS5S (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Conliguration;

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

DASYS2 52.6.2(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=3mm
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

10.60

0dB = 2.740mW/g

Carificate Mo; DB35V2-4d091_Movii Page 5 of 8




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

Date: 18.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 - SN: 4d091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: 6 = 0.99 mho/m; g, =333, p= 1000 k}__*.-'m:
Phantom section: Flat Section

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

DASYS52 Configuration:

s« Probe: ES3DV3 - SN3205: ConvF(6.02, 6.02, 6.02); Calibrated: 29.04.2011

»  Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 04.07.2011

+ Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA: Serial: 1001
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 55.082 ¥V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.502 W/ke

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

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

dii

=240
A4.80
1.2

A60

12.00

0dB = 2.810mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

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

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

Accreditation No.: SCS 108

Clisnt

CALIBRATION CERTIFICATE

Certificate No: D1800V2-2d177_Nov11

Object D1800V2 - SN: 2d177

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

Calibration procedure(s)

Calibration date: November 21, 2011

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1),
The measurements and the unceraintias with confidence probability ara given on the following pages and are part of the cerlificate.

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

Calibration Equiprment used (M&TE critical for calibration)

Reference 20 0B Attenuator
Type-N mismatch combination
Reference Probe ES3DV3
DAE4

Secondary Standards

Paower sensaor HP 84814
RF genarator R&S SMT-0D6
Metwork Analyzer HP B753E

Callbrated by:

Approved by:

SN: 5086 (20g)
SM: 5047,2 / DB327
SN. 3205

SN: 601

| Primary Standards 10 # Cal Date (Certificata Mo.)
Power meter EPM-4424 GB3T4B0704 05-0ct-11 (No. 217-01451)
Powear sensor HP B481A US37292783 05-0ct-11 (No. 217-01451)

20-Mar-11 {No. 217-01368)
20-Mar-11 {Mo. 217-01371)
29-Apr-11 (No. ES3-3205 Apri1)
Od-Jul-11 (No. DAE4-601_Jul11)

Check Date (in house)

Sehaduled Calibration

Oct-12
Oct-12
Apr-12
Apr-12
Apr-12
Jul-12

Scheduled Chack

100005
US37390585 54206

MName
Dimee llisv

Katja Pokovic

18-0ct-02 (in house check Oct-11)
04-Aug-99 {in house check Qct-11)
18-0ct-01 {in house check Oct-11)

Function

Laboratory Technician

Tachnical Manager

O %wr

In hause check: Oct-13
In house check; Oct-13
In house chack: Oct-12

Signatura

lssuad: Novembser 21, 2011

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

Cerificate No: D1800V2-2d177_Mov11 Page 1 of 8




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accraditation Service (SAS) Accreditation Ne.: 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
M/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 Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency 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.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

Certificate No: D1800V2-24177 Nov11 Page 2 of &




Measurement Conditions
DASY systam configuration, as far as not g

iven on page 1.

DASY Version DASYS 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 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 306 +6 % 1.37 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 m\W input power g.40mW /g
_EAH for nominal Head TSL parameters nomalized to 1W 38.0 mW /g = 17.0 % (k=2)
| saR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 250 mW input power 495mW /g

SAR for nominal Head TSL parameters

normalized to 1W

19.9 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 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C E44+6% 1,52 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 Candition
SAR measured 250 mW input power 976 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mwW input power

517 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1800V2-2d177_Navi1

Page 3ol 8




Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5040 -26(0
Return Loss -31.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.4 £ - 2.7 i
Retum Loss -25.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.213 ns

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 05, 2008

Certificate No: D1800V2-2d177_Nov11 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 21.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2: Serial: DIS0OV2 - SN: 2d177

Communication System: CW; Frequency: 1800 MHz _
Medium parameters nsed: f= 1800 MHz; ¢ = 1.37 mho/m; & = 39.6; p= 1000 kg/m’

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

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Elecironics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001

« DASYS252.6.2(482); SEMCAD X 14.4.5(3634)

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 = 96,186 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.854 W/kg

SAR(1 g) = 9.4 mW/g; SAR(10 g) = 4.95 mW/g

Maximum value of SAR (measured) = 11.651 mW/g

B.on
12.00

16,6

20,00

0dB = 11.650mW/g

Cerificate No: D1800V2-2d177_MNovil Page 5 of B




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

Date: 21.11.2011
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d177

Communication System: CW: Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; o = 1.52 mho/m; &, = 54.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 29.04.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 5n601; Calibrated: 04.07.201 |
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: 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 ()
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 94.171 ¥V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.217 W/kg

SAR(1 g) =9.76 mW/g; SAR(10 g) = 5.17 mW/g

Maximum value of SAR (measured) = 12.35] mW/g

L
1.0

13.34

“1hG6T

0dB = 12.350mW/g

Certilicate No: D1800V2-2d177_Nov11 Page 7 of 8




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accraditation Service (SAS)

Schweizerischer Kalibrlerdienst
Service sulsse d'étalonnage

. Servizio svizzero dl taraturs

Swiss Calibration Service

Accreditation No.: SCS 108

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

Ofxject

Calibration procedura(s)

Callibration dats:

Calibration Equipment used (MATE critcal for calibraton)

Thiz calioration certificate documents the traceability to national standards, which realize the physical units of measuemants (51).
Tha measuraments and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed Iaboratory facility: emvirenmant temperature (22 + 3)°C and hurmidity < 70%.

Calibrated by:

Approved by:

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibraton
Fowar matar EPM-4424 GB3T4B0704 05-0ct-11 (No. 217-01451) Oet-12

Power sensor HF B4814A UIS37292783 050011 (No. 217-01451) Oet=12

Feference 20 dB Attenuator SN 3086 (200) 29-Mar-11 (No. 217-01368) Apr-12

Typa-N mismaich combination SMN: 5047.2 / DBRZT 28-Mar-11 (Mo, 217-01371) Apr-12

Referance Proba ESAOVE SN 3205 29-Apr-11 [No. ES3-3205_Apri 1) Apr-12

DAE4 SN 601 Od-Jul-11 (Mo, DAE4-601_Jul11) Jul-12

Secondary Standards 10 ¢ Check Dale (in house) Scheduled Check
Power sensor HP 84814 MY41082317 18-0et-02 (i houss check Oct-11) In house chack Oot-13
AF ganarator AAS SMT-06 100005 04-Aug-39 (in house chack Oct-11) In house check: Oct-13
Natwork Analyzer HP 87538 US37300585 54206 18-Oct-01 (in housa check Oct-11) In house chacs Oot-12

Tnis caibration certficate shall not be raproduced exeept in ull without witten approval of the laboratory.

Issucd: Movemnber 21, 2011

Cerificata No: D1900V2-5d118_Nov1 1
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Calibration Laboratory of S,

: Al S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'éalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland tgyﬁ\‘ﬁ‘ S  swiss Calibration Sarvice
SUTTLL
Accredited by the Swiss Accreditation Service (SAS) Accreditation Mo.; SCS 108

The Swiss Accradilation Service is one of the signatories to the EA
Multilateral Agreement 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)

b)

c)

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

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

Faderal Communications Commission Office of Engineering & Technclogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
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.

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 lo calculate the
nominal SAR result.

Cenificate Mo: D1900V2-50118_Novii Page 2 of 8




Measurement Conditions

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

DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution BN dx, dy, dz =5 mm
“F_r:&uuncy 1900 MHz + 1 MHz -
Head TSL parameters
The following parameters and calculations were applied.
Tempearaturs Permittivity Canduectivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL pammuturs. o 220+02)°C 395186% 1.42 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 1[}..2 mW /g
SAR for nominal Head TSL parameters normalized to 1W 40.3 mW /g £ 17.0 % (k=2)
SAR averaged 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 1TW

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

Body TSL parameters
The following parareters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Body TEL parameters 22.0°C - 53.3 1.52 mho/m
Measured Body TSL parameters 220202 °C 542 +8% 1.58 mhoim = 6 %
Body TSL temperature change during test =0.6°C -
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.7mW /g

SAR for nominal Body TSL paramelers

normalized to 1W

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

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 2650 mW input power 558 mW/g
SAR for nominal Body TSL paramelers normalized to 1W 22,0 mW /g 2 16.5 % (k=2)

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

Impedance, transformed o feed point 5340 +69j0
Retum Loss -225dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780 + 7.1 2
Return Loss -22.4 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.

Tha dipole |s 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.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Algust 21, 2009

Cartificate Mo: D1900V2-5d118_Nowv11 Fage 4 ot 8



DASY5 Validation Report for Head 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: o = 1.42 mho/m; &, = 39.5; p = 1000 kgf’m'1
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(5.01, 5,01, 5.01); Calibrated: 29.04.201 |
= Sensor-Surface; 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 04.07.201 |
»  Phantom: Flat Phantom 5.0 (front )y, Type: QDOOOP30AA: Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/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(I g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 12.702 mW/g

di
1

{-4,.00
.00
(i)

16,00

20.0m

0dB = 12.700mW/g

Cedificate No: D1900V2-5d118_Mov11 Page 5 of 8



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

Date: 21.11.2011
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: DI1900V2 - SN: 5d118

Communication Systen; CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: ¢ = 1.59 mho/m; £, = 54.2; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Confliguration:
«  Probe: ES3DV3 - SN3205; ConvFi(4.62, 4.62, 4.62); Calibrated: 29.04.201 |
s Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics; DAE4 Sn601; Calibrated: 04.07.2011
» Phantom: Flat Phantom 5.0 (back): Type: QDUOOPS0AA; Serial: 1042

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

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

Reference Value = 96.110 V/m; Power Drift = -0,01 dB

Peak SAR (extrapolated} = 18.910 W/ikg

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

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

dH

-1.60

1.20

14.40

1n.oa

0dB = 13.550mW/g
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Impedance Measurement Plot for Body TSL
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waran ea. CaAliDration Certificate of DASY

Calibration Laboratory of f\h\__:'.-:,;,-. Schwetzariachsr Kalibrlerdiens:
Schmid & Partner ﬁ; Sarvice sulsse ¢ bisionnage
Engineering AG : = Bervizio sviezers § Lacatura
Mummm ’ir,,';;r’.fl—,“\:;f Buwias Callbratlon Bervce

Accraritesd by the Swiss Accradiation Serice [SAS)
Tha Swiss Accreditafion Servics is one of the signatories Lo the EA

Mulidatersl Ag i for the grition of callbration certificates
Clianit Sporton (Auden) Cartificsts No: D2450V2-840_Mari0
CALIBRATION CERTIFICATE 1
Object D2450V2 - SN: 840
Calizranon procedLres | QA CAL-0SVT
Calibration procedurs for dipole validation kits
Cabbrason date: March 18, 2010

This calibraieon cortificate documents the trecoatsity o nalonal stondands. which reslize e plysical wnils of measurer erts (31
The measumemonts and ha urcartamniies with confidence preDatiity ane ghven on N lodlowing pages and ars par of e carificate.

All calibrations huve been condwcted in i closed kab y dacility: orivi o o {22 £ 3T and humiditg < 70%.

Cabibrabon Equigment vsed (MBTE cribcal for calibralbion)

Primary Standards 10 i Cal Date (Contificale MNo.) Schedubsd Calibration

Fowor msbor EPM-4424 GEIT480T0Y 08-0ct-08 {Mo. 217-01088) Cot- 13

Power senscs HP B481A US3T282783 {No. 217-01088) O 10

Rislersrce 2 dB Altaruslor Sh: 5388 {20g) M08 (Mo, 217-01025) Mar-10

Type-N mismatch oombanalian SN: 5047.2 /) DBIZ7 31-Mar-00 (Mo, 217-0039) Mar-10

Redererce Probe ESI0ONI SN: 3205 28-Jun-00 [Ma. ES3-3205_Junlg) Jur-10

DAEY SN: B0 O2Mdar10 (Mo, DAE 4-801_Mari) Mar-11

Secreiary Stencerds 1D # Check Date (= houss) Schauled Chock

Powor senscs HP BAB1A MY 41002217 18-Oct02 jin house chack Oict-08) Iy howma chack: Oct-11

RF genarator RES SMT-08 10000S d-Aug-88 {in house deck Dcl-08) I house check: Ol-11

Hateowk Anatyer HP STSIE LSITIN0SHS 54206 18-0ct-01 §in house dheck Oc-08) iy Peswrss chack: Oel-10

Hama Funciion Sgna s

Cantmtad by Jeriem Wt Labaratory Tachrican L"

Agpreved ty Kata Posove Tecrrical Manage: ﬁ#
|muned PAareh 22, 2010

This calibration cartificate small nol ba reproduced sscept in full wilhoul witlien of the

Certificate No: D2450V2-540_Mari0 Page 1 of 8
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waran ea. CaAliDration Certificate of DASY

Calibration Laboratory of wli g

Schmid & Partner %
Engineering AG T

h..“.ﬂ_-ri‘ﬂ“m Zurich, Switserland % ﬂ,&f

Accredibed by the Swiss Accreditalion Sevica |SAS)

Tha Swiss Accreditalion Bervice s one of the signstosies bo the EA
Muiltlistarsl Agresmand for the moognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MN/A not applicable cr nol 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 622081, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held

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

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

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

Additional Decumentation:
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 Relurn Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurameant at the SMA conneclor to the feed point. The Retum Loss ensures low
reflacted power. No uncertainty required.

Elecirical Deiay: One-way delay between the SMA connector and the anlenna feed point.
Mo uncertainty required.

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

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

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

Cartificate No: D2450V2-840_Mar10 Paga 2 0f 9

SPORTON INTERNATIONAL INC.



waran ea. CaAliDration Certificate of DASY

Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS V52
Exirapolation Advancad Extrapaiation
Phantom Madular Flat Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Fraquancy 2450 MHz £ 1 MHz
Head TSL parameters
Thee following patamaters and calculations were applied
Temparature Pormittivity Conductivity
Mominal Head TSL parametars 20°C 392 1.80 mhoim
Msasured Hoad TSL parameters (22.0202)°C 404 + 6 % 1.80 mhoim £ & %
Head TSL ternperature during test (220 £0.2)*C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g} of Head TSL Conditian
SAR measured 250 mW input power 131 mW /g
SAR nomalized normakred to 1W 2amwig
SAR for nominal Head TSL paramelers normakzed to 1W 52.7 mW ig £ 17.0 % (k=2)
SAR avaragsd over 10 cm® {10 g) of Head TSL condibion
SAR measured 250 mW input power 61T mW /g
SAR nomalized normalized 1o 1W 4T7mWig
SAR for nominal Heed TSL parameters 3 nommalized o 1W 24.8 mW fg £ 18.5 % (k=2)
T
Cartificats Na: D2450V2-B40_Mar10 Page J ol 0
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BFOHTON LAD

.Calibration Certificate of DASY

Body TSL parameters
The foliowing parameters and calculations wene appilied.
Tempoerstura Parmttivity Conductivity
Mominal Body TSL parameters 220°C 5T 1.85 mho/m
Measured Body TSL parameters (220£02)°C MArE% 2.00 mhaofm & 6 %
Body TSL termperature during test (A1 4£02)°C —_ _—
SAR result with Body TSL
SAR wveraged over 1 em’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 131 mWig
SAR normalized normalized 1 1W E24mWig

SAR for nominal Body TSL paramaters.

normalized to 1W

521 mW /g £17.0 % (k=)

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

conditicn

SAR measured

250 mW input power

E13mW ig

SAR rormalized

normalized 1 1W

245mW g

SAR for nominal Body TSL parameters

normalized to 1W

24.5 mW | g £ 16.5 % (k=2)

Cartificale Mo: D2450V2-840_Mar1D
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waran ea. CaAliDration Certificate of DASY

Appendix
Antenna Parameters with Head TSL
impadance, iransformed 1o feed point B7O+20j0
Return Loss 278 dB
Antenna Parameters with Body TSL
impadance, transtormed to feed paint 40810+ 35j0
Return Loss = 281dB
General Antenna Parameters and Design
[E'ml Delay (one drection) I 1.163 ns

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

The dipole is made of standard seminigid coaxial cable. The center conductor of the eading line |s direclly connected o (e

sacond arm of the dipole. The antanna (s therelore shor -circuited for DC-signals

Mo axcassive farce musl be appied 1o e dipole arms. because they might bend or the soldened connections near the

feadpoint may be damaged.

Additional EUT Data
Manufaciured by SPEAG
Manulsciured on Juiy 20, 2006

Canificate No: DZ450V2-840 Mar10 Page ol @
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secsron s, Calibration Certificate of DASY

DASYS Validation Report for Head TSL

DaseTime: 18.03.2010 10:23:42
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:R40

Communication System: CW; Frequency: 24530 MHz;, Duty Cycle: 1:1

Medium: HSL U111 BB

Medium parameters used: f= 2450 MHz; o = 1.8 mho/m; & = 40.4; p = 1000 Ieg,r':rn‘I|
Phantom section: Flat Seclion

Measurement Standard: DASYS (IEEENEC/ANS] CH3.19-2007)

DASYS Configuration:
+ [Pobe: ESIDVY « SNI205: ConvFi4.53, 4.53, 4530 Calibrated: 26.06. 2009
& Sepune-Surface: Jmm (Mechanical Surface Detection)
»  [Electronics: DAE4 Snb01; Calibrated: 020032010
®  Phantom: Flaet Phardom 5.0 (fromt); Type: QDOOOPS0AA; Serial: 1001

®  Messorcment SW: DASYS, V.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)Zoom Scan {Tx7Tx7)Cube 0: Measurement
grid; dx=5mm, dy=5mm, de=5mm

Reference Value = 100 Vim; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(] gi = 13.1 mW/g; SAR(10 g) = 6.17T mWi/g

Maximum value of SAR (measured) = 16.7 mW/g

-25

0dB = 16.7mWg

Cortificate No' D2450V2-840_Mar10 Page 6 ol 8
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waran ea. CaAliDration Certificate of DASY

Impedance Measurement Plot for Head TSL
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Calibration Certificate of DASY

DASYS Validation Report for Body
DateThme: 18052000 | 24503

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN:B40

Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: MSL UL BB

Medium parameters used: = 2450 MHz a = 2.01 mho/m: & = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:
»  Probe: ESAIDVA - SN3205; ConvF(4.30, 4.31, 4.31; Calibrated: 26.06. 2009
& Semsor-Surface: Ymm {Mechanical Surface Detoction )
s Electronics: DAES Sné01; Calibrated: 02103, 2010
#  Phantom: Flal Phantom 5.0 {backy; Type: QDOMOPS0A A; Serial 1002

= Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm. dist=3.0mm {ES-Probe)/Zoom Scan (7Tx7x7)Cube (: Mcasurement
grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 95.5 V/m; Power Drift = 0.014 dB

Peak SAR {extrapolated) = 27 Wikg

SAR(1 g) = 131 mW/g; SAR({10 g) = 6.13 mWig

Maximum value of SAR {measured) = 17.3 mW/g

0dB = 17.3ImWig

Certificate No: D2450V2-840_MartD Page B of B
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waran ea. CaAliDration Certificate of DASY

Impedance Measurement Plot for Body TSL
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sawcronwsn.  DASY Calibration Certificate

D2450V2, serial no. 840 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.

<Dipole Verification Data>- D2450V2, serial no. 840

2450MHz — Head

010 11 o b LA Pl d

|k g e RS 0 MFeld 4 METRTS 0T RN

10t a2 Rtoorwe © Pk MbibAakre o ok

kel - IR Tl

2450MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.



DASY Calibration Certificate

SFURH T s

<Justification of the extended calibration>
D2450V2 - serial no. 840

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)
03.18.2010 -27.948 53.658 1.957 -29.13 49.588 3.457
03.17.2011 -27.981 0.033 | 52,502 |1.156| 2.2313 | 0.2743 -29.252 0.122 | 49.823 | 0.235| 3.3629 | 0.0941

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.



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassea 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Servioe suisse d'étalonnage
Servizio svizzera di taratura
Swiss Calibration Service

Accredited by lhe Swiss Accreditation Serice (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service Is one of the signatories fo the EA
Multilateral Agreement for the recognifion of calibration certificates

client  Sporton CN (Auden) Cortificate No: DAE4-1210_Nov11
|CALIBRATION CERTIFICATE |
|ﬂ|:qac1 DAE4 - SD 000 D04 B - SN: 1210

Galibration procedurs(s) QA CAL-08.v23

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: MNovember 18, 2011

This calibration cortificate documents the traceability o national standards, which realize the physical unils ol measuramenis (31),
The measurements and the unceraintiies with confidence probability are given on the fallowing pages and are part of the certificata.

All calibratiors have bean conducted in the closed laboraiory lacility: envirenment temparalure (22 + 31°C and humidity < 70%.

Calibration Equipment used (MATE eritical far calibration)

Primary Standards Ic w Cal Date (Certificate Moy Scheduled Calibration

Kaithlay Multimeter Type 2001 SM: DR102TR 28-Bep-11 (Mo 11450} Sep-12

Secondary Standands [+}] Chack Date {in housa) Scheduled Gheok

Callbrator Box V1.1 SE UKS 006 AB 1004  0B-Jun-11 {in house check) In house chack: Jun-12
ET Function Signature ¢

Calibrated by: Andrea Guntl Technician ’_W

Approved by Fin Bomhelt R&D Director L. ‘EI lU-LU-“[

Is=ued: Movember 18, 2011

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

Cartificate No: DAE4-1210_MNov11 Page 10i 5



Calibration Laboratery of
Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Turich, Switzerland

s Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di tarstura

S swiss Callbration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muliilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition elactronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
compatison 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 perfarmance 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 voltage is included in this
measurement.

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

¢ Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

»  AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

+ [nput Offset Measurement. Output voltage and statistical results over a large number of
zero vollage measurements.

» Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

« 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 various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

GApV,
GinV,

full range =

-100...+300 mV
full ranga = -1.......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Fa

High Range 404,131 £ 0.1% (k=2) | 404.957 +0.1% (k=2) | 405.070 £ 0.1% (k=2)

Low Range 3.99774 £0.7% (k=2) | 3.98274 +0.7% (k=2) | 3.99864 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY syslem

Ea0°%x1°"

Certificate No: DAE4-1210_Nov11
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Appendix

1. DC Voltage Linearity

High Range Reading (pV) i I _Eliﬁerunuu (nv) Error (%)
(Channel X+ Input 200005.7 . a2 -0.00
Channel X + Input 20001 .20 1.40 0.01
Channal X - Input -19887 .25 205 -0.01
Channel Y + Input 169993.7 -B.34 -0.00
Channel ¥ + Input 19008 AS -0.85 -0.00
Channel Y - Input -199049 24 (.86 -0.00
Channel Z + Input 198997.0 -3.96 0,00
Channel Z + Input 19999.03 -0.47 -0.00
Channel Z - Input -19998.10 1.00 -0.01
Low Range Reading {(uV) Ditference (pV) Error (%)
Channel X + Input 1999.9 0,18 0.1
Channel X + Input 20.19 119 0.59
Channal X = Input -199.00 1.20 -0.60
Channel Y + Input 1999.7 0.2z 0.01
Channel ¥ + Input 200.05 0.16 0.07
Channel Y = Input -200.88 -0.68 0.34
Channel Z + Input 1904.8 010 -0.00
Channel Z + Input 195,80 -0.10 -0.05
Channel Z - Input -199.54 0.26 013
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -5.74 =776
-200 8.0 7.53
Channel ¥ 200 -5.73 -4.42
- 200 7.43 6.83
Channel Z 200 12,31 12,18
- 200 -13.75 -14.25
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec:; Measuning time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uv)
Channel X 200 - 2.68 0.40
Channel ¥ 200 1.60 = 428
Channel| Z 200 218 0.10 -

Cartificate Mo: DAE4-1210_Nowii
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto fero Time: 3 seo; Measuring lime: 3 sac

High Range (LSB)

Low Range (LSB)
Channel X 15845 17150
Channel ¥ 15958 18019
Channel £ 15867 16444

5. Input Offset Measurement
DASY measuremen! parametars: Aute Zero Tima: 3 sec; Measuring fime: 3 sec

Input 10ML2
Average (V) min. Offset (uV) | max. Offset (uV) g Dﬂl :;M
Channel X -0.50 -1.63 0.38 0.33 -
Channel ¥ 092 -1.65 0A7 0.36
Channel £ -2.02 -4.12 -0.96 041
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <251A
7. Input Resistance (Typical valuas for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voliage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Bupply {- Vec) -7.6
8. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (m&) Transmitting (mA)
Supply [+ Veo) +0.N +6 +14
Supply (- Vea) -0.01 -8 -4
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Zaughaussirasse 43, B004 Zurich, Switzeriand 't-:,f-";--{;‘-‘,.\“ Swiss Calibration Service
Tilnalan®!
Accredited by the Swiss Accrediialion Sarvics {SAS) Accreditetion Ho.: SCS 108

Tha Swiss Accreditation Servics is one of the signatories to the EA
Muttilaleral Agreement for the recognition of calibration certificates

Client orton-CN (Aude Gertificate No: EX3-3697_Sepi1

[CALIBERATION CERTIFICATE |

Cibjecl EX3DV4 - SN:3697

Calibration procedure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimatric E-field probes

Calibration date: September 2, 2011

This calibration carificale documents the fraceability to national standards, which realize the physical units of measurements {S1).
The measurements and the uncartaintiss with confidence probabildy are grven on the following pages and are par of the cedificate.

All calibrations have baan conducted in the closed laboratory facility: envirenmen! temperature (22 £ 3)°C and humidity < T0%,

Calibration Equipment used (METE crilical for calibration)

Primary Standards |Cn Cal Date [Carlificabe Mo, Scheduled Calbration

Power mater E44158 GEH2830T4 31-Mar-11 (No. 217-01372) Apr-12

Power sensor EA4124 MY 41498087 F-Mar-11 (Mo, 217-01372) Apri2

Feference 3 dB Allenuator SN: 55054 {3c) 28-Mar-11 (No. 217-(M369) Apr-12

Reference 20 dB Atenuaton SN 55088 (200) 28-Mar-11 (No. 217-01387) Apr-12

Referencs 30 4B Atanuator She 55123 [30b) 20 Mar-11 (Mo. 247-01370) Apr-12

Refarances Probs ESIOVE Sh: 3013 29-Dwc-10 {No. ES3-3013_Dec i) Dec-11

DAE4 SM: 654 I-May-11 (No. DAE4-E54 May11) May-12

Seccndary Standards ] Check Data (in house) Soheduled Check

RF genarator HP BE4BC US3E42U01700 4-ug-59 (in house check Oct-09) In house chack: Oel-11

Hetwork Analyzer HP BT53E LEAT300585 18-0cl-01 {in house check Ogct-10) In houge chedks Oct-11
Hama Function Signaiure

Cabbrated by. Katja Fokavic

e
-

Issusd: Septamber 2, 2011

Thiz ealibration certificate shall not be reproduced except in il withaut written approval of tha laborstory,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switeerland

3 Schweizerischer Kalibriardienst

c Servics suisse d'étalonnage

s Servizio svizzero d| taratura
Swiss Callbration Service

Accradied by the Swiss Accradiation Service (SAS) Accraditation Ne.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories to tha EA
Multilateral Agresment for the recognition of calibration certificatos

Glossary:

TSL lissue simulating liguid

NORMxy.z sensilivity in free space

ConvF sensitivily in TSL / NORMx,y.Z

DCP diode compression point

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

ABC modulation dependent linearization parameters

Folarization o i rotation around probe axis

Polarization & 5 rotation arcund an axis that is in the plane normal to probe axis (at measurement center),

i.e., & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003. “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Ahserption 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
progimity to the ear {frequency range of 300 MHZ to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMyy.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; T > 1800 MHz: R22 wavagmda}
MORMx,y,z are only intermediate values, L&, the uncertainties of NORM,y,z does not affect the E*.fiald
uncertainty inside TSL (see below ConvF).

s NORM(Dx y.2 = NORMx,y,2 * fraquency_rasponse (see Frequency Respanse Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of Convf.

s DCPxy 2 DCP are numerical linearization parameters assessed based on the data of power sweep wilth CW
signal {no uncertainty required). DCP doas not depend on fraquancy nor media.

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

o Axy.z Bayz Cxyz VRERLYZ A, B C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on freguency 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 power
measurements for = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) 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
to NORMzx vz * ConvF whereby the uncertainty corresponds to that given for GanwF, A fraquency dependent
ConvF is used in DASY wersion 4.4 and highear which allows extending the validity from + 50 MHz ta £ 100
MHZz.

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

& Sensor Offset The sensor offset corresponds fo the offset of virlual measurement centar from tha probe tip
(on probe axis), Mo tolerance required,
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EX30V4 — SN:3807 Septembar 2, 2011

Probe EX3DV4

SN:3697

Manufactured:  April 22, 2009
Calibrated: September 2, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ2 system!)
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EX30V4— Sh:3697

September 2, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Basic Calibration Parameters

Sensor X Sensor Y BensorZ Unc (k=2)
| Norm (uVi{vim]'}" 0.47_ 0.47 0.51 £10.1 %
DCP (m\) 96.1 98.5 981
Modulation Calibration Parameters .
uiD Communication System Name PAR 'y B C VR Unct
dB d8 dB mv (k=2)
10000 [ CwW o 000 | x | o000 0.00 100 | 1085 | #27%
= Y | 0.00 0.00 1o0 | 1135
Z 0.00 0.00 1.00 114.9

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%.

* The uncartaintiss of NormX, ¥ Z dn not affect the E*fiald uncertainty inside TEL (see Fages 5 and 6).
* Numerical linearization parameter; uncerainty nol regquired,

£ Uncertainty s determined using the max. deviation from linsar response applying rectanguiar distribution and is expressed for the squara af the

lield value.

Cerlificate No: EX3-3887_Sepi1
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EX3DWd- SN 3687 September 2, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth Unet.
f{MHz)® | Permittivity" {Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 419 0.89 8.77 877 B.77 0.80 | 086 | +120%
| 835 | 415 0.90 8.45 8.45 B45 | 078 | 066 | #120%
g0 | 4 5 0.97 B.28 8.29 B29 | 068 | 073 | $120%
1450 405 1.20 838 8.38 38 | 081 | 074 | £120%
1750 40,1 1.37 77 7.71 7.71 080 | 061 | +120%
1900 | 400 1.40 7.46 7.46 7.46 0.80 | 0650 | $120%
2000 40.0 1.40 7.87 7.87 7.87 055 | 072 | +12.0%
| 2300 39.5 167 708 7.09 7.09 066 | 064 | +120%
2450 39.2 1.80 6.67 6.67 6.67 072 | 064 | +120%
2600 38.0 1.96 6.55 6.55 6.55 066 | 068 | £120%
3500 37.9 2.91 6.51 8.51 8.51 D38 | 104 | +131%
5200 3.0 4.66 4 66 4.66 4,68 040 | 180 | +131%
5500 35.6 4.96 4,32 4.32 4.32 045 | 180 | +131%
5600 l‘ 3.5 507 4.03 4.03 4.03 0.45 180 | £131%
5BOD 353 527 4.28 428 428 043 | 180 | £131%

£ Fraquency valdity of £ 100 MHz only 2pplies for DASY v4.4 and highar [ses Page 2. alse o is restricted ta + 50 MHz. The uneerizinty s the ASS
of the ConwF uncertainty al calibralion frequensy and the uncertainty for the indicalad frequency band.

F At frequencies below 3 GHz, the validily of tissue parameters (: and o) can be relaxed to + 10% § liquid compensation farmuia is appled to
rmeasured SAR velues, Al frequencies above 3 GHz, the validity of tissue parameters (= and o) is resinicted 1o £ 5% The uncertainty is the RSE of
the ComyF uneerainty for indiceted langel bssue parameatars.
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EX3D0V4= SN: 3687 Seplember 2, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3697

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © hﬁ&m s corisd:“n;i;dty ConvF X | ConvFY | ConvFZ | Alpha ?T?J :jk“':-".lt
750 55.5 0.06 8.79 8.70 8.79 080 | 072 | +120%
83s 55.2 - 8.87 8.67 867 080 | 069 | +120%
a0 55.0 | 108 | BS54 .54 8.54 080 | 068 | +120%
1450 | 540 | 130 7.88 7.88 7.88 080 | 085 | £120%
1750 53.4 1.49 7186 7.16 7.16 080 | 0668 | +120%
1800 533 | 152 | 886 6.96 6.96 080 | 0684 | £120%
2000 53.3 1.52 7.37 737 | ¥4 080 | 066 | +120%

| 2300 529 1.81 6.96 6.96 .95 080 | 065 | +120%
2450 52.7 1.95 673 6.73 6.73 080 | 057 | +120%

| 2600 52.5 2.16 6.58 6.58 6.58 080 | 058 | +12.0% |
3500 51.3 3.31 B.06 6.08 6.08 038 | 123 | +131%
5200 49.0 5.30 4.13 413 413 050 | 185 | £13.1%
5500 48.6 565 3.64 3.64 3,64 055 | 195 | +13.1%
5600 48.5 5.77 3.51 3.51 3.51 057 | 195 | +131%
5800 48.2 6.00 3.74 3.74 3.74 060 | 195 | +131%

* Frequency validity of £ 100 MHz only apglies for DASY v4.4 and higher (zae Page 2), else i is restriciad to ¢ 50 M-z, The uncertainty s the RSS
af the CenvF uncarainty at calibration freguency and the uncertanty for the indicated frequency band.

F Al frequencies below 3 GHz, the vasdity of hssue parametens (e and of can be relaxed 1o £ 10% if Iiquid compansalion farmula s applied ta
measured SAR values. Al frequencies abave 3 GHz, the validity of tissue parameters (¢ and o) is restricied to £ 5%, The uncarainty is the RSS of
the CamvF uneerainty for indicatad (arget liBsus paramebars.
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EX30V4— SN:3697 September 2. 2011

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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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ExX3DVa- SN 3657 September 2, 2011

Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)

Input Signal juv]

a3

..:I 1 11 ,.i
10 10
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X i Irﬂqﬁnw "r’uur__I
i (e
¥ not compensated Z compensated Znﬂtnm'_'piﬂ'mtnd

-
10 109

SAR [mWlem3]
® .
X compensated X not :m_p!mmd il mlﬁnJﬂated
[+ ] e (%]
¥ not compensated Z compensated Z not compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30Va-— SN389T September 2, 2011

Conversion Factor Assessment

f = 835 MHz WGLS R9 (H_com) 1= 1900 MHz WGLS R22 (H_convF)
A \ HI
225 . % ;ln.l
20 ! -|.;
5 -1
5 [
T ”}:
mid ! i3 ! ol LB
-] i ‘.r‘;‘] - b1 ] (] a 5 a0 1% _”;:.1] = " a5 Ay
..--aJ:-Im m:--d m-:_tL me gmared
Deviation from Isotropy in Liquid
Error (4, 9), f = 900 MHz

-0 08 06 04 02 00 02 04 08 0B 10
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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ExX3DW4- 33887 September 2, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) Mot applicable
Mechanical Surface Detection Mode anabled
Optical Surfaee Detection Mode disabled
Probe Overall Length ' 337 mm
Probe Body Diameter 10 mm

' Tip Length 9 mm

" Tip Diameter ' 25mm
Probe Tip to Sensor X Calibration Point ' 1 mm
Probe Tip to Sensor ¥ Galibration Point 1mm
Probe Tip to Sengor Z Celibration Poinl 1mm
Recommended Measurement Distanca from Surface 2 mm

Cantificate Mo: EX3-3687_Sep11 Page 11 of 11



	FA1D0202_R01_FCC SAR_ZTE-R203-Z_Appendix A.pdf
	System Check_Body_835MHz_111226.pdf
	System Check_Body_1900MHz_111226.pdf
	System Check_Body_2450MHz_120106.pdf

	FA1D0202_R01_FCC SAR_ZTE-R203-Z_Appendix B.pdf
	#01 GSM850_GPRS10_Face_1cm_Ch251.pdf
	#02 GSM850_GPRS10_Back_1cm_Ch251.pdf
	#03 GSM850_GPRS10_Left Side_1cm_Ch251.pdf
	#04 GSM850_GPRS10_Right Side_1cm_Ch251.pdf
	#05 GSM850_GPRS10_Top Side_1cm_Ch251.pdf
	#06 GSM850_GPRS10_Face_1cm_Ch128.pdf
	#07 GSM850_GPRS10_Face_1cm_Ch190.pdf
	#07 GSM850_GPRS10_Face_1cm_Ch190_2D.pdf
	#08 GSM850_GPRS10_Back_1cm_Ch128.pdf
	#09 GSM850_GPRS10_Back_1cm_Ch190.pdf
	#10 GSM1900_GPRS10_Face_1cm_Ch810.pdf
	#11 GSM1900_GPRS10_Back_1cm_Ch810.pdf
	#11 GSM1900_GPRS10_Back_1cm_Ch810_2D.pdf
	#12 GSM1900_GPRS10_Left Side_1cm_Ch810.pdf
	#13 GSM1900_GPRS10_Right Side_1cm_Ch810.pdf
	#14 GSM1900_GPRS10_Top Side_1cm_Ch810.pdf
	#15 802.11b_1M_Front_1cm_Ch1.pdf
	#16 802.11b_1M_Back_1cm_Ch1.pdf
	#17 802.11b_1M_Left Side_1cm_Ch1.pdf
	#17 802.11b_1M_Left Side_1cm_Ch1_2D.pdf
	#18 802.11b_1M_Top Side_1cm_Ch1.pdf
	#19 802.11b_1M_Bottom Side_1cm_Ch1.pdf




