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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 736

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

Calibralion date: July 25, 2011

This ¢alibration cerificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncerlainties with confidence probability are given on the following pages and are par of the certificate.

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

Calibration Equipment used {M&TE critical for calibraticn)

Primary Standards D # Cal Date {Cenrlificate No.} Scheduled Calibration

Power meter EPM-442A GB37480704 08-Oct-10 (Ne. 217-012686) Oct-11

Power sensor HP 8481A US37292783 08-0c¢t-10 (No. 217-012886) Oct-11

Reference 20 dB Attenuator SN: §5086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.2 { 0B327 23-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 {(No. ES3-3205_Apr11) Apr-12

DAE4 SN: 601 04-Jul-11 {No. DAE4-801_Jul11) Jul-12

Secondary Standards ID # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Ocl-02 (in house check Oct-03) n house ¢heck: Oct-11

RF generator R&S SMT-08 100005 04-Aug-29 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 54206 18-Oc¢t-01 {in house chack O¢t-10) In house check: Oc¢t-11
Name Function Sigrga'l.;:ne i

Calibrated by: Claudio Leubler Laboratory Technician s 1|,

\

Approved by: Katja Pokovic Technical Manager

Issued: July 25, 2011

This calibration cenificate shall not be reproduced except in full withoul written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
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.

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.

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

o 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.
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Measurement Conditions

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

DASY Version DASYS5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

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

Head TSL temperature change during test <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 139mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.44mW /g

SAR for nominal Head TSL parameters

normalized to 1W

25,6 mW /g + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 51.7+6% 2.00 mho/m £ 6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 133mW/g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

8.18 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 544Q+15jQ

Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 508Q+28iQ

Return Loss -30.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.159 ns

After long term use with 100W radiated power, enly 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 ling is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 26, 2003
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DASYS5 Validation Report for Head TSL

Date: 25.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 2450 MHz

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

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4,45), Calibrated: 29.04.201]
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics; DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front}, Type: QDOOOPS0AA; Serial: 1001
DASYS52 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 = 98.095 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 28.615 W/kg

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.44 mW/g

Maximum value of SAR (measured) = 18.121 mW/g

48
— 0

=4 3. 63

13.88

18.50

2313

0dB = 18.120mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 2450 MHz

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

Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)

DASY52 Configuration:

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

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOO0OP50AA; Serial: 1002
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 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.550 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.432 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.18 mW/g

Maximum value of SAR (measured) = 17.294 mW/g

- 4.43

13.28

12.70

22.13

0dB = 17.290mW/g
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Impedance Measurement Plot for Body TSL
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D2450V2, serial no. 736 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

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

interval can be extended.

<Justification of the extended calibration>

D2450V2 — serial no. 736

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

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

Therefore the verification result should support extended calibration.

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




<Dipole Verification Data> - D2450 V2, serial no. 736 (Date of Measurement : 7.25.2012)
2450 MHz - Head

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



2450 MHz - Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Primary Siandsads I a Zal Dain (Cerisicng No.j Beheouied Calbration
Fowear matar EPM-E424 GEITASOTIL 801 [N 21T-01451) Oci-ig
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DAE2 BM: 81 D nd-11 [Ng, DAE4-S07_Jul 11} Sl=12

‘Eacondary Standards 2] Check Dats {in hauns) Behpdulrd Chack
Powar sansor HE f481 4 W d 102ty TE-Qiee-02 {n housa cheos Oet11) In housa chack: Oc1-13
AF generaier RAS SMT-08 100004 Od-Aug-B8 0 hauge check Del-11) In hirlibe chack: Del-13
Netvork Anaftyzer HP B753E UEATR00RHS B4204 18-0cd-01 (I howgs chack Ooi-11) in housa chack: Oci-12
Callbrated dotces Kxutiom uu-mw { ! @‘___,__
Approved by Kafja Fpsovic
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
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 Wiraless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 622081, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held

c)

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

Federal Communications Commission Office of Engineering & Technology (FCC CET),
“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”,
supplameant 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 fraquency indicated.

Antenna Paramelers 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 orieniad
parallel to the body axis.

Fead Point Impedance and Retum Loss: These parametars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncerainty raguirad.

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

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.

Carificate No: DSGHzV2-1006_Jan12 Paga 2 of 13



Measurement Conditions

RBASY systam configuration, as far as nof given on page 1.

DASY Version DASYS VE2.5.0
Extrapalation Advanced Extrapolation

Phantom Mexdular Flal Phantom V5.0

Distanice Bipole Candor - TSL 10 mm with Spacer

Zoom Scan Resalutlan

de, dy = 4.0 mm, dr =1.4 mm

Graded Rato = 1.4 [Z directon)

Frequency

5200 MHz = 1 MHZ
5500 MHz = 1 MHZ
5800 MHZ = 1 fHz

Head TSL parameters at 5200 MHz

The following paramatars and calculations were appied

Temperature Parmitthity Conductivity

Naminal Hésd TSL paramaters 220G 36.0 d B8 miksalm

Measired Head TSL parameters (220 £0.2)°C HI3+E8% 4,60 mho'm = 8 %

Haad TSL temperature change during fest <0.5°C — 8
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em® {1 g} of Head TSL Conditicn

SAR measured 100 mW inpul power TatmW /g

SAR lor nominal Head TSL parameters normalized o W o2 mW /g £ 17.0 % (K=2)

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

SAR measured 100 mW input powar 226mW g

SAR for nominal Head TEL parameters nommakizad o 1TW 228 mW g = 16.5 % (k=2)

Head TSL parameters at 5500 MHz

The follewing parameters and calculaions were applied,

Temperature Parmiftlvity Conducthity

Homingl Heod TSL paramaters 22070 35.6 4. 88 mha/m

Measured Head TSL peramators f22.0 =0.2)°C J5 8L 8% 490 mbin = 6 %

Head TSL temperatira change during test «0.5°C — —
SAR result with Head TSL at 5500 MHz

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

SAR mpasurad 100 W input power BE2mW S g

SAR for nominal Head TSL parametars normatized o 1W B85.2 mW /g = 17.0 % (k=2)

SAR averaged over 10 om” (10 g) of Head TSL candition

SAR measured 100 mW inpul power 24z2mwWig

SAH for normnal Head TEL parameters rormalkized 16 1W 24.2 mW /g £ 16.5 % (km2)

Certificata No: DSGH22-1006_Jan12

Page 3 of 13




Head TSL parameters at 5800 MHz

'I'heiulluwin'g paramains and calculations were apalied.

Temperaiure Permittivity Conducthvity

Hominal Hend TSL parametars 207G 353 52T mbnim

Megsured Head TSL paramaobers (2.0 = 0.2 "0 3Edz6% £.22 mho'm = § %

Hesd TSL temparalure changs during tesi | < L5 5 - o
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” (1 g} of Head TSL Canditian

SAR measured 100 mW input power T80 mw g

SAR for nominal Head TSL parameiers normalzed to 1W 70.0 mW / g = 17.0 % (k=2)

SAH averaged over 10 em” (10 g) of Head TSL condition

SAR measured 100 mW Input power 224 mN /g

SAR for nominal Hasd T5L paramaters normalized fo 1W 224 mW /g = 165 % (k=2)

Cedificate No: DEGHVZ-1006_Jani2 Pagedal 13




Body TSL parameters at 5200 MHz

The lollowing parameaters and caleulations were appiied.

Temperaturs Parmitiily Canduativity

Nominal Body TSL parametars 220°C AD.0 5,30 mhosm

Maasured Body TSL parametars (@FE0£02)%C 432 + 6% 546 mha'm = 6 %

Body TSL temperature changs during lest €05 °C e —_
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 em® (1 g) of Body TSL Condifian

SAR marsurad 100 mW inpul power F25mW g

SAR for noméinal Body TSL paramelars narmalizad to 1W TEEmW /g = 18.1 % (kn2)

SAR averasged over 10 em” (10 g) of Body TSL congdition

SAR maasured 100 mW inpul powet 20amwig

SAR for nominal Body TSL parameters normalized o W 20.5 mW g = 176 % (k=2)
Body TSL paramelers at 5500 MHz

The lollowing parametars and calculations were appied
Temperalung Permitiivity Conducilvity

Mominal Body TEL paramaters 220°C 48.6 £.65 mhaim

Measured Body TSL parameters 220+ 0230 48.7 = 5% 5.88 mha/m =6 %

Body TSL temperature change during lest <05°C — =%
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em” (1 g) of Body TSL Candition

SAR measured 100 mW bnpul power 7.86 mW /g

SAR lor nominal Body TSL parametars normalized fo 1W Te.B MW [ g = 18.1 % (k=)

SAR averagad over 10 em” (10 g) of Body TSL condition

SAR measured 100 mWW input powear 218amwW /g

SAR for nominal Body TSL parametars

riormalized e 1W

212 mW /g & 178 % (k=2)

Coatificats Mo DSGHZV2-1008_Jan12
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permitiivity Conductivity
Nominal Body TSL parameters 220°C 482 _ 6.00 mho/m
Measured Body TSL parameters (22.0 £ 0.2) °C 482 +6 % 8.28 mho/m =6 %
Body TSL temperature change during test <05°C o
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.30mW /g

SAR for nominal Body TSL parameters

normalized to 1W

73.1 mW /g = 18.1 % (k=2)

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

SAR measured 100 mW input power 2.03mW /g

SAR for nominal Body TSL parameters normalized to W 20.3mW /g +17.6 % (k=2)
-

Certificate No: D5GHzV2-1006_Jan12
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, Iransiomad ta tead poini 5230 -36[0

Returmn Loss -20.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impadance, transiormed to feed paint 5084 -2.8 )

Retum Loss 30.7 98
Antenna Parameters with Head TSL at 5800 MHz

Impadance, transfomed to leed polnl LB+ 16D

Feturm Loss -Z24dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transtormed 1o lead poim 5274 -81 0

Fetum Loss « 20.7 A8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, ransfonmed 1o feed point 4893+ 09 102

Feiurn Loss « 35 3 dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, fransformed 15 fesd paint 80 £k- 1,1 8

Feaurn Loss « 20.7 dB
General Antenna Parameters and Design

Electrical Delay {one direclion) 1,104 na

After long larm use wilh 100W radiated power, oniy & sligh! warming of the dipole near the feedpoint can be measurad.

The dipole s mads of standard semirgid coaxial cable. The center conductor of the fasding line is directly connactad to the
second arm of the dipole. The antenna |s therelome short-circuited for DC-signals. On soma of the dipoles, small end caps
are added o the dipole arrns in ordar to improve matehing whan loaded according o the pesition as explgined in the
"Measuremeani Conditions” paragraph. The SAR data are not affected by this changs. The avergll dipole langth [z stil

according b the Standard,

Mo axcassivia force must be appliad 1o the dipole arms, because they might bend or the soldered connacthons near th

feadpalnt may be damagad.
Additional EUT Data

Manifachired by

Marutactured an

August 28, 2003

Cerificale No: DSGHV2-1006 Jan12
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DASYS Validation Report for Head TSL
Date: 17.001.2012

Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serfal: DSGHzV2 - SN: 1%

Communication System: CW,; Frequency: 5200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; 6 = 4.6 mho/m; & = 36.3; p= 1000 kg/m’ , Medium parameters
used: f= 5500 MHz, o= 4.9 mho/m; ¢, = 35.8; p = 1000 kg/m’ , Medium parameters used: £ = 5300 MHz, ¢
= 5.22 mhofm; £, = 35.3; p = 1000 ke/m'

Phantom section: Flal Section

Measurement Standard: DASYS (TEEEMEC/ANST CA3.19-2007)

DASY 52 Configuration

= Probe; EX3DV4 - SN3503; ConvF{5.41, 541, 541), ConvF(4.91, 4.91, 491), ConvF{4.81, 4.81,
481, Calibrated: 30.12.2011

o Sensor-Surface; | dmm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: (04.07,201

= Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
» DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=100m W, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube {: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 61,826 Vim; Power Drifi = 0.09 dB

Peak SAR (extrapolated) = 29.2570

SAR(L g)=T7.91 mW/g; SAR(10 g) = 2.26 mW/g

Maximum value of SAR (measured) = 17.937 mW/ig

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (BxBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.861 Vim; Power Drift = 0.04 AR

Peak SAR (exwrapolated) = 33,9880

SAR(I g) = 8.52 mW/g; SAR(10 g) = 242 mW/g

Maximum value of SAR {messured) = 19.922 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5800 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube (i: Measurement grid: dx=34mm, dy=4mm, dz=1 4rwam

Reference Value = 61 585 Vim; Power Drifi = 0.05 dB

Peak SAR {extrapolated) = 33,3960

SAR(] g) = 7.9 mW/g; SAR(10 g) = 2.24 mWig

Maximum value of SAR (measured) = 18,961 mW/g

Carilicate Mo: DEGHIV2-1006_Jan12 Fage 8ol 13
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 18.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1006

Commumication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz: g = 5.46 mho/m; & =49.2; p= (000 kg/m” , Medium parameters
used: f= 5500 MHz; o= 586 mho/m; £, =48.7; p = KX k.g.-fmj . Medium parameters used: 7= 5800 MHz;
o =628 mho/m, &= 48.2; p = 1000 kg/m”

Phantom section. Flat Section

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

DASYS52 Configuration,

* Probe: EX3DV4 - SN3MDE; ConvF(4.91, 491, 4.91), ConvF(4.43, 4.43, 443), ConvF{4.38, 4,38,
4.38); Calibrated: 30.12.201 1

» Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 04.07 2011

« Phartom: Flat Phantom 5.0 (back ). Type: QDOOOPS0AA; Senal- 1002
« DASYS5252.8.00692); SEMCAD X 14.6 44089

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MH=z/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm_ dy=4mm, dz=] 4mm

Reference Value = 57.425 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 28.4360)

SAR(L gh =725 mW/g; SAR(10 g) = 2.04d mW/g

Maximnm value of SAR (measured) = 17037 mWig

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=] 4mm

Reference Value = 5794 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33,5870

SAR(L gh = 7.86 mW/g; SAR(I0 g) = 2.19 mW/g

Maximum value of SAR (measured) = 19.044 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4twm

Reference Value =54.193 Vim: Power Drift = -0.04 dB

Peak SAR {extrapolated) = 33.8240

SAR(1 gl = 7.3 mW/g; SAR(10 g) = 2.03 mW/g

Maximom value of SAR (measured) = [8.191 mWig

Carificate No: DSGH2V2-1006_Jan12 Page 11 ol 13
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of callbration certificates

Client Sporton — TW (Auden) Certificate No: DAE4-1338_Jun12

CALIERATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 1338

Callbration procedure(s) QA CAL-DB.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 12, 2012

This calibration certificate documents the traceability o national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability ara given on the following pages and are parl of the cerfificate

Al calibrations have been conducted |n the closed laboratory facility: environment temperature (22 £ 3)°C and humidity = TO%.

Calibration Equipment used (MA&TE cnfical for calinration)

Primary Standards i # Cal Date (Cerfificata No.) Schaduled Calibration

Keithiey Mulimeter Type 2001 SN 0810278 £8-Sep-11 (No:11450) Sep-12

Secondary Standards 0 # _Check Date (in house) Scheduled Check

Calibrator Box VZ.1 SE UWS 053 A4 1001 05-Jan-12 (in house check) In house check: Jan-13

Mamea Function S_ignalure

Calibrated by Erle Malrileld Taphricuar :;:_"'Z:FZI—-;‘:‘
i

Approved by: Fin Bamngn R&E Direcrar oy

X o L VL EZ LU_,'LL‘—J

Issued: June 12, 2012

Thizs calibration certificate shall not be reproduced except in full without writtan approval of iha laboratory,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zunch, Switzerland

Schwelzerischer Kallbrierdienst
Service suisss détalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swess Accreditation Service (SAS) Accreditation Ne.. SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a too! inserted. Uncertainty is not required.

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

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

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

e 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 resuits over a large number of
zero voltage measurements.

¢ Inpul Offset Current: Typical value for information; Maximum channel input offsel
current, not considering the input resistance.

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

« [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signai is generated.

« Power consumption: Typical value for information. Supply currents in various aperating
modes.

Certificate No: DAE4-1338_Jun12 Page 20f5



DC Voltage Measurement

A/D - Converter Resolution nominal

High Range: 1LsB = B.1uV , full range = -100.. +300 mV
Low Range. 1LSE = 8inV , full range = -1 .. +3mV
DASY measurement parameters: Aulo Zero Time: 3 sec, Measurning lime. 3 sac
Calibration Factors X Y z
High Range 404,366 £ 0.1% (k=2) | 404 310+ 0.1% (k=2) 404 168 + 0.1% (k=2)
Low Range 3.99870 £ 0.7% (k=2) | 395735+ 0.7% (k=2) 3.96903 + 0.7% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 293°%+10

Certificate No: DAE4-1338_Jun12 Paga 3 of 5



Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200001.31 3.63 0.00
Channel X + Input 20003.03 1.95 0.01
Channel X - Input -19999.40 0.63 000
Channel ¥ + Input 200001.67 396 0.00
Channel ¥ + Input 198489.92 495 -0.00
Channel ¥ - Input -20002.00 =171 0.01
Channel Z + Input 199999.59 213 0.00
Channel Z + Input 19998.38 -2.33 -0.01
Channel Z = Input -20000.67 -0.23 0.00 |
Low Range Reading (V) Difference (pV) Error (%)
Channel X + Input 2002.42 1.05 0.05
Channel X + Input 201.78 -0.10 .05
Channel X = Input -198.09 .02 0.01
Channel ¥ + Input 2002.29 1.07 0.05
Channel Y + Input 201.72 -0.00 -0.00
Channel Y - Input -198 35 -0.09 0.08
Channeal Z + input 2002.89 1.58 0.08
Channel Z + Input 200.81 -0.86 .43
Channel Z = Input -199.74 -1.50 0.76
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 (uV)
Channel X 200 -3.02 -4 83
- 200 576 3.48
Channel Y 200 -14.73 -14.79
- 200 13.33 1335
Channel Z 200 22.85 22.48
- 200 ~26.37 -25.59
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Input Voltage (mV) | Channal X (uV) | Channal Y (uV) Channel Z (uV)
Channel X 200 - 3.62 -2.83
Channel Y 200 8.50 4.83
Channel Z 200 9.97 598 -

Cartificate No: DAE4-1338_Jun12
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4, AD-Converter Values with inputs shorted

DASY measuremen! parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16034 14839
Channel ¥ 15628 15515
Channel Z 15288 15751
5. Input Offset Measurement
DASY measurement parameters: Autn Zero Time: 3 sec; Measuring ime: 3 sec
Input 100
Average (pV) min. Offset (V) | max. Offset (uV) s, ?::;atlun
Channel X 0.33 -0.86 1.85 0.54
Channel Y -1 48 -2 47 1.00 0.54
Channel Z -1.66 -3.08 -0.24 0.50
6. Input Offset Current
Mominal Inpul circuitry offset currant on all channels: <2584
7. Input Resistance (Typical values for information)
Zeroing (kDhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +79
Supply (- Vco) -T.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9

Certificate No: DAE4-1338 Jun12
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Object DAE4 - SD 000 D04 BJ - SN: 778

QA CAL-06.v23

Calibration procedure(s)

November 22, 2011

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for the data acquisition electronics (DAE)

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

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

Name Function
Calibrated by: Andrea Guntli Technician
Approved by: Fin Bomholt R&D Dirsctor

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary

DAE data acquisition electronics

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
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

e 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.

e  Common mode sensitivity: 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.

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

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage 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.

e Power consumption; Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-778 Novi1 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range= -100...+300 mV
Low Range: 1LSB = 61nV , full range= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.671 £ 0.1% (k=2) | 403.479+0.1% (k=2) | 405.024 £ 0.1% (k=2)
Low Range 3.98632 + 0.7% (k=2) | 3.96395 + 0.7% (k=2) | 3.99938 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 257.0°+1°

Certificate No: DAE4-778 Nov11 Page 3 of 5



Appendix

1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199991.7 -1.00 -0.00
Channel X + Input 20001.30 1.60 0.01
Channel X = Input -19998.01 1.99 -0.01
Channel Y + Input 200001.3 -0.45 -0.00
Channel Y + Input 20000.22 0.62 0.00
Channel Y - Input -20000.61 -0.71 0.00
Channel Z + Input 200008.0 -2.29 -0.00
Channel Z + Input 19997.83 -1.67 -0.01
Channel Z - Input -20000.26 -0.46 0.00
Low Range Reading (V) Difference (pV) Error (%)
Channel X + Input 1999.8 -0.23 -0.01
Channel X + Input 199.97 -0.13 -0.06
Channel X = Input -200.40 -0.50 0.25
Channel Y + Input 1999.4 -0.51 -0.03
Channel Y + Input 199.85 -0.15 -0.08
Channel Y = Input -200.70 -0.70 0.35
Channel Z + input 1999.7 -0.03 -0.00
Channel Z + Input 198.34 -1.76 -0.88
Channel Z - Input -201.22 -1.22 0.61
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 (uV)
Channel X 200 -5.27 -6.26
-200 6.27 5.45
Channel Y 200 -2.21 -2.25
-200 0.37 0.46
Channel Z 200 -10.25 -9.82
- 200 8.33 8.38

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

input Voltage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (uV)

Channel X 200 - 1.88 -0.74
Channel Y 200 1.69 - 3.02
Channel Z 200 1.90 -0.74 -

Certificate No: DAE4-778_Nov11
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)
Channel X 16051 16391
Channel Y 16165 15017
Channel Z 16443 16309

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

Input 10M&2
Average (uV) min. Offset (WV) | max. Offset (V) S, ?:J;atlon
Channel X -0.85 -2.62 -0.17 0.35
Channel Y -1.00 -2.25 0.68 0.55
Channel Z -0.85 -1.78 0.23 0.41
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vece) +7.9
Supply (- Vecc) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) —0.01 -8 -9
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Object DAEZ3 - SD 000 D03 AD - SN: 495
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Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 23, 2012

This callbration cedificate documents the traceability to national standards, which realize the physical units of measuremants {S1),
The moasurements and ha uncertaintios with confidence probabliity are given an the following pages and are part of the cerfificate.

All calibrations have been conductad in the closed laboratory facillily: snvironment temperaturs (22 2 3)°C and huamidity < 70%.

Caiibration Equipment used (M&TE critical for calibration)

Primary Standards o # Cal Date (Cerdificato Mo ) Schedulad Galibration
Keithley Multimeter Typa 2001 SN: 081027E 28-5ap-11 (No11450) Sep-12
Secondary Standards ID# Check Data (In house) Scheduled Check
Calibrator Box V2.1 SE UWS 063 AA 1001 05-Jan-12 (in houss chack) In house check: Jan-13
MName Funetion Signatura
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BODA Zurich, Switzerland

Schweizerischer Kalibrierdienst
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Servizio svizzaro di taratura
Swiss Calibration Service

Accraditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatorles to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary

DAE dala acquisition electronics

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
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the vollmeter in the respective range.

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

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

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

« Common mode sensitivity: 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 voitage.

» 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 voltage 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 intermal 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.

Cerificate No: DAE3-495_Apri2 Page20i5



DC Voltage Measurement
A/D - Converter Resalution nominal

High Range:
Low Range:

1LSE =
1LSB =

6.1uv,
61nv ,

full range =

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

Calibration Factors

X

Y

Z

High Range 404.352 + 0.1% (k=2) | 405.327 £0.1% (k=2) | 405.654 % 0.1% (k=2)
Low Range 3.95463 + 0.7% (k=2) | 3.99214 + 0.7% (k=2) | 3.96716 1 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

147.5°x 1"

Cenificate No; DAE3-495_Apri2
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199947.08 -0.41 -0.00
Channel X + Input 20003 46 2.34 0.01
Channel X - Input -18997 .49 247 0.0
Channel ¥ + Input 199999.33 2.08 0.60
Channel ¥ + Input 20001.56 0.65 0.00
Channel Y - Input -19999.50 D75 -0.00
Channel Z + Input 199596.88 -0.61 -0.00
Channel Z + Input 20002 89 1.98 0.01
Channel 2 = Input -18808.27 1.61 -0.01
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 2003.08 1.65 0.08
Channel X + Inpul 202 .47 0.7 0.35
Channel X - Input -187 82 0.18 -0.09
Channel ¥ + Input 2001.21 D.06 0.00
Channel Y  +Input 201.12 . 10.45 022
Channel ¥ = Input -188.11 -0.70 0.35
Channel Z + Input 2002.44 1.1 0.06
Channel 2 + Input 200.50 -1.13 -0.56
Channel Z - Input -198.21 -0.02 0.0
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 sec
Commeon mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading {uV)
Channel X 200 365 2.03
- 200 -1.07 -2.24
Channel ¥ 200 -0.86 1.37
- 200 o.&2 064
Channel Z 200 1.84 192
- 200 -2.48 -2.59
3. Channel separation
DASY measuremeant parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - 283 ' 194
Channel ¥ 200 487 - -5.00
Channel Z 200 14.63 -0.87

Cedificate No: DAE3-485_Apri2
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measurning time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15807 16448
Channel ¥ 15754 16462
Channel £ 15889 15648

5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Input 10ME
Average (uV) min. Offset (uV) | max. Offset (uV) Std. ?::;aiian

Channel X 0.14 -1.77 1.06 (.51
Channel ¥ 0.58 -1.02 216 0.57
Channel Z -0.65 2.3 1.22 0.68

6. Input Offset Current
Maminal Input circuitry offset current on all channels <2514

7. Input Resistance (Typical values for information)

Zeroing (kDhm) Measuring (MOhm)

Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for infarmation)
Typlcal values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.6

9. Power Consumption (Typical values tor information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) 0.0 -B 4

Certificate No: DAE3-485_Apri2
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Calibration procedure for the data acquisition electronics (DAE)

Calibration date; May 03, 2012
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The measuramants and the uncertames with conhidence probability are given on the fallowing pages and are part of the cerificate
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassae 43, 8504 Zurich, Switzerland
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Aeoredited by the Swiss Accreditation Semvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment far the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

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

o 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 sensitivity: 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 valtage.

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

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

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

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

e [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.

Certificate No: DAE4-1273_May12 Page 2af 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

B.uV
61nv,

full range =

full range = -1......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tima: 3 sec

100, .. +300 mV
+3m\y

Calibration Factors

X

Y

Z

High Range 405179 £ 0.1% (k=2) | 404.974 £0.1% (k=2) | 404.316 £ 0.1% (k=2)
Low Range 3.98658 + 0.7% (k=2) | 3.98731+0.7% (k=2) | 3.99734 £ 0.7% (k=2)
Connector Angle

Connector Angle to be Used in DASY system

BB e B

Cenificate No: DAE4-1278_May12

Page 3ot 5




Appendix
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Errar (%)
Channel X + Input 189991 33 -3.08 -0.00
Channel X + Input 20000 42 1.05 0.01
Channel X - Input -20000.99 0a2 -0.00
Channel Y + Input 199992 57 -2.48 -0.00
Channel Y + Input 20000.37 1.13 0.01
Channel ¥ - Input -20001.77 -0.06 0.00
Channel Z + Input 189595.61 0.39 0.00
Channel Z + Input 18999 27 0.00 0.00
Channel Z - Input -20002.85 -1.22 0.01
Low Range Reading (V) Difference (uV) Errar (%)
Channel X + Input 1989 48 -0.32 .02
Channel X + Input 200.41 0.23 011
Channel X - Input -185.28 0.50 -0.25
Channel ¥ + Input 2000.24 055 0.03
Channel ¥ + Input 200,58 0.44 0:22
Channel ¥ - Input -189.75 0.0 0.00
Channel 2 + Input 1998.83 -0.82 -0.04
Channel 2 + Input 198.55 -1.51 -0.75
Channel Z = Input -201.15 -1.30 0.65
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
I Common mode High Range Low Range
Input Voltage {mV) Average Reading (uV) Average Reading (uV)

Channel X 200 17.08 15.83

- 200 -15.68 -16.88
Channel ¥ 200 B.48 838

- 200 -8.22 -8.58
Channel Z 200 0.67 -0.:84

- 200 -0.62 -0.65

3. Channel separation
DASY measuremen! parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (uV)
Channel X 200 - 317 -3.15
Channel ¥ 200 7.76 3.57
Channel Z 200 898 G.44
Certificate No: DAE4-1279_May12 Page 4 ol 5




4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sac; Measuring tima: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15658 14778
Channel ¥ 16426 16731
Channel 2 15918 15544

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

input 10MQ
Average (V) | min. Offset (V) | max. Offset (uv) | S'% ?::;““““
Channel X o078 -0.81 227 0.58
Channel ¥ 0.16 -1.45 2.45 0.76
Channel 2 063 -2.21 0.54 0.54
6. Input Offset Current
Mominal Inpul circultry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for Information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) = Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) -0.01 -8 -8

Certificate No: DAE4-1279_May12
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cient  JN LAB (Auden) Cortificate No: ES3-3305_Sep12
CALIBRATION CERTIFICATE

Otisct ES3DVAE - SN:3305

Cafibration procedure(s) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration date: Sépiiember N2 2012

This calibration cerlificate documents ihe traceabilily 1o national slandards, which realize lhe physical wils of measursments (51}
The measurements and the uncartainties with confidence probatility are given on [he follawing pages and are part of the cenificate

All calibrations have been conducted in the closed laboratory facility: environment lemperature {22 £ 3)°C and humidity = 70%

Calibration Equipment used (MATE critical for cakbration)

Pramaiy Standards 10 Cal Date (Ceificate Ma ) Echeduled Calibration

Fewer meter E44 108 GB412083874 20-Mae-12 (Wa. 217-01508) Apr-13

Power sensor E44124 MY4 1458087 20-Miar-12 (M. 217-01508) Apr-13
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Calibrated by Jeton Kastraf| Laboratory Tachnician .’i_ ol
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstragse 43, 8004 Zurich, Switzarland

Schweizerischer Kalibrierdiens:
Service suisse d'étalannage
Servizio svizzero di taratura
Swiss Calibration Service

Arcredited by the Swiss Accredilalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary:

TsL tissue simulating liguid

NORMx, v,z sensitivity in free space

ConvF sensitivity in TSL / NORMx v,z

oCP diode compression pomt

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

A B, C modulation dependent linearnzation parameters

Palarization o ip rotation around probe axis

Polarization 8 & rotation around an axis that is in the plane normal to probe axis (at measuremant center),

e, 8 =0 s 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
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniqgues®, December 2003

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

Methods Applied and Interpretation of Parameters:
*  NORMx y.z: Assessed for E-field polarization 8 = 0 (f < 300 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).
NORMzx,y.z are only intermediate values, i.e., the uncertainties of NORMz,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

«  NORM(fx.v.z = NORMx.y,z * frequency_response (see Fraguency Response Charl). This lineanzation 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  DCPyxy.z DCP are numerical linearization parameters assessed based on the data of power sweep with C\W
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

*  Axy.z Bryz Cxyz VRxyz: A B Care numercal lineanzation parameters assessed based on the data of
power sweep for specific medulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL correspands
to NORMy,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4 4 and higher which allows extending the validity from # 50 MHz to + 100
MHz.

¢ Spherical isotropy (3D deviation from isotrapy): in a field of low gradients realized using a flat phantom
exposed by a pafch antenna.

= Sensor Offset The sensor offset corresponds to the offset of vitual measurement center from the probe tip
{on probe axis). No tolerance required,

Cerificate No: EE3-3305_5ep12 Page 2 of 11



ES3DV3 - SN:3305 September 12, 2012

Probe ES3DV3

SN:3305

Manufactured:  August 27, 2010
Calibrated: September 12, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- SN3305 September 12, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3305

Basic Calibration Parameters

_ Sensor X Sensor Y Sensor Z Une (k=2)
Norm (uW/(Vim) ) 1.35 1.32 1.35 +10.1 %
DCP (mVv)® 100.5 99,9 101.8

Modulation Calibration Parameters

uio Communication System Name PAR A B [ VR Unc-
dB dB dB mv (k=2)
0 Cw 0.00 4 0,00 0.00 1.00 1629 *2 7 %
Y 0.00 000 1,00 161.2
Z 0.00 0.00 1.00 1631

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
prabability of approximately 95%.

* The uncertainties of MarmX, ¥ Z do not affect the E-fetd uncertainty inside TSL (see Pages & and &),

# Nurmearical inearization parameter; uncertainty not reguired

" Unceriainty is delermined using the max. daviallon from lingar responsa applying rectangular distribution and is expressed for the sguare of the
fiedd valuz

Centificale No: ES3-3305_Sep12 FPage 4 of 11



ES3DV3- SN:3305 September 12, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3305

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (Stm)* ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
835 41,5 0.90 6.27 6.27 6.27 0.55 1.34 +12.0%
900 41.5 0.97 6.17 6.17 6.17 0.52 137 | +12.0%
1750 40.1 1.37 5.46 5.46 546 | 0.67 1.27 +12.0%
1950 40.0 1.40 5.19 519 5.19 0.76 1.24 £12.0%
2100 39.8 1.49 5.23 5.23 5.23 0.80 1.17 +120%
2300 39.5 1.67 4.89 4.89 4.89 0.60 1.35 +12.0%
2450 39.2 1.80 455 | 455 4,55 0.65 1.38 +12.0%

€ Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), alse it is restricted 1o + 50 MHz. The uncertainty is the RSS
of the ConvF unceriainty at calibration frequency and the uncertainty for the indicaled frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (e and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values Al frequencies above 3 GHz, the validity of lissue parameters (£ and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target lissue parameters.

Cenrtificate No: ES3-3305_Sep12 Page 5 of 11



ES3DV3- SN:3305 September 12, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3305

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHz)® | Permittivity " (S/m)*© ConvFX | ConvFY | ConvFZ | Alpha | (mm) | (k=2) |
835 55.2 0.97 - 6.20 6.20 6.20 0.32 1.86 +12.0%

| 900 55.0 1.05 6.14 6.14 6.14 078 | 1.16 +12.0 %

! 1750 53.4 1.49 5.07 5.07 5.07 0.57 | 147 +12.0%
1950 53.3 1.52 4.96 4.96 4.96 0.47 1.66 +120%
2100 53.2 1.62 4.87 4.87 4.87 080 | 1.19 +12.0 %
2300 52.9 1.81 4.47 4.47 4.47 0.78 1.23 +120%
2450 52.7 1.95 | 428 4.28 4.28 0682 | 0493 +120% |

¢ Frequency validity of + 100 MHz only applies for DASY v4 .4 and higher (see Page 2), else il is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the unceriainty for the indicated frequency band.

F At frequencies below 3 GHz. the validity of tissue paramelers (£ and o) can be relaxed 1o + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validily of tissue parameters (¢ and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled targel tissue parameters.

Certificate No: ES3-3305_Sep12 Page 6 of 11



ES30V3- SMi3305 Seplember 12, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES30V3- SN:3308

September 12, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ES3DV3- 8N:3305 September 12, 2012

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ES30V3—SN:3305 Seplember 12, 2012

Conversion Factor Assessment

f = 900 MHz, WGLS RS (H_convF) f= 1950 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (9, 9), f =900 MHz

Deviation _
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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E330V3- SM:3305

September 12, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3305

Other Probe Parameters

Sensor Arrangement Triangular
Cannectar Angle (%) 168.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Probe Tip to Sensar Y Calibration Paint 2 mm
Probe Tip 1o Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm
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Accradited by the Swiss Accreditation Servica (5AS)
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Multilateral Agreement for the recognition of calibration certificates

client  Sporton-TW (Auden)

|CALIBRATION CERTIFICATE |

Ohject EX3DV4 - SN-3792

Accreditation No.: SCS 108

Certificate No- EX3-3792 Juni2

Catibraton procadure{s)

QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetnc E-field probes

Calibration date: June 21, 2012

This calibration cerificate documents the traceability 10 national standards, which realize the physical units of measurements (31)
The measwements and the uncerainties with confidence probability are given an the following pages and are part of the cerificalz

All calibeabons have been conducted in the closed laboratory facility: environment temperature (22 £ 31°C and humidity < 70%

Casbration Equpment used (ME&TE crdical for calibration)

This cakbration certificale shall not be reproduced excepd in full without written approval of the labaralory.

Primary Standards 1D Cal Date (Certificate Mo, ) Scheduled Calibration
Power meler E44108 GB41203874 20-Mar-12 (No. 217-01508) Apr-13
Power sansol E44124 Y4 1488087 20-Mar-12 (No. 217-01608) Apr-13
relerance 3 dB Attenuatar SN: 55054 {3c) 2T-Mar-12 (No. 217-01531) Apr-13
Raference 20 dB Attemeator SN 85086 {20b) 27-Mar-12 (Mo, 217-01528) Apr-13 i
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Glossary:

TsL tissue simulating liquid

MNORMx,v.2 sensitivity in free space

ConvF sensitivity in TSL { NORMx v,z

DCP diode compression point

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

ABC madulation dependent ineanization parameters

Polarization g g rofation around probe axis

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

iLe. 8 =015 normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

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

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

Methods Applied and Interpretation of Parameters:

Centificate No: EX3-3792_Jun12 Faga 2 of 11

NORMx,y.z: Assessed for E-field polarization % = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz; R22 waveqguide),
NORMx,y,z are only Intarmediate values, i.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

WNORM(fx,y.z = NORMx,y,z * frequency_response (see Frequency Response 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.

DCPx,y.z: DCP are numerical linearization parameters assessed hased an the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media

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

Ax,y.z; Bx,y.z; Cx,y.2, VRx.y.z: A, B. C are numencal lineanzation parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS vollage across the diode.

CanvF and Baundary Effect Parameters: Assessed in flat phantom using E-field {or Temperalure Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = B00 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thesa paramestars ara
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
ta NORMx,y.z * ConvF whereby the uncertainty corresponds to thal given for ConvF. A frequency dependent

ConvF is used In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

Spherical isotropy (30 dewviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurement center from the probe tip
(on prabe axis), Mo tolerarnce required.
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EX3DV4— SN:3792

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc {k=2)
Narm {uwgwmﬁ“ 0.64 0.54 0.53 +10.1 %
DCP (mV) 99.0 09.4 103.0
Modulation Calibration Parameters
uip Communication System Nama PAR A B ' VR Unc®
d8 da da mv {k=2)
o cow 0,00 0.00 0.00 1.00 1362 | +33%
0.00 0.00 1.00 131.7
0.00 0.00 1.00 1657
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 correspends lo a coverage
probability of approximately 95%.

fiekd value.

Ceanificate No; EX3-3792_Juni2

* The uncertainties of NormX,Y,Z do not affect the E*-fisld uncertginty ingide TSL {ses Pages 5 and 6,
® Numerical linearization parameter uncerainty not required

Page 4 of 11

£ Uncenainty is determinad ws=ing the max, deviation from lingar response apolying rectangular distribution and is expressad for the sguare of the

June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792




EXIDVa— SH:a7a2 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f (MHz) © Permittivity - {S/m) f ConvF X | ConvFY | ComwF Z | Alpha {mm} {k=2}
B35 41.5 0.90 9.02 8.02 8.02 041 0.85 +12.0 %
200 41.5 0.97 B.89 B.89 B.89 0.57 0.73 +12.0 %
1750 401 1.37 816 B.16 B.16 D75 (.61 +12.0 %

1900 40.0 1.40 773 7.73 773 0.41 0.83 +12.0 %
2000 40.0 1.40 7.68 7.688 7.68 0.44 0.78 £12.0 %
2300 38.5 1.67 .27 7.27 7.27 0.65 0.64 +12.0 %
2450 38.2 1.80 6.82 6.82 6.82 0.38 0.87 +12.0 %
2600 38.0 1.96 6.72 6.72 6.72 0.44 0.78 +12.0%
3500 ar.e 2.91 6.83 6.83 6.83 0.41 0.93 £131 %
5200 36.0 4 66 5.07 507 507 0.30 180 £13.1 %
5300 35.9 4.76 4.96 4.96 496 0.38 1.80 +=13.1 %
5500 356 4.96 4.7 471 4.71 0.40 1.80 +13.1 %
5600 35.5 5.07 4.66 4.66 4.66 0.40 1.80 £13.1%
5800 35.3 5.27 4.48 4,48 4,48 0.48 1.80 +13.1%

© Frequency velidity of = 100 MHz anly applies tor DASY wi 4 and tighsr (ses Page 2), sise 18 restnctad to = 50 MHz. The uncedainty = the RSS
aof the ConvF uncartainty at calibration frequency and the uncerrinty for the indicatad freguency band.

" A frequencies helow 3 GHz. the validity of tissus parameters (¢ 8nd o) can be ralaxed to £ 10% if Igud sempansation fommula is appéed o
meassred SAR valuss. Al frequencles above 3 GHz, the validity of Hissus parameters (e and =) i resiricted to £ 5% The uncertainty |s the RSS of
the Conv uncedainty for indicated target fissue parameters.

Cerificate No: EX3-3792_Jun12 Page Sof 11



EX3DVA- SN:3T92 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unet,

f (MHz) © Permittivity {Sim) " ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=2}
835 56.2 0.87 8.99 8.99 B899 0.80 0.62 +12.0%
S00 550 1.05 8.98 B.08 8.98 0.66 0.67 *12.0 %
1750 53.4 149 7.1 771 7.71 0.37 f1.92 £12.0 %
1900 53.3 1.52 7.29 7.28 7.29 040 0.88 +12.0 %
2000 53.3 1.52 7.44 7.44 7.44 0.40 0.89 £12.0 %
2300 529 181 714 714 714 0.57 072 +12.0%
2450 527 1.95 710 7.10 7.10 080 0.55 £12.0 %
2600 52.5 216 6,84 6.84 B.84 0.80 0.50 +12.0%
3500 51.3 3.3 6.13 6.13 613 0.37 1.15 +£131 %
5200 490 5.30 4.20 4.20 4.20 G.50 1.90 + 131 %
5300 489 542 4.01 4.01 4.01 0.50 1.90 +13.1 %
5500 48.6 5.65 is 3.81 3.81 0.50 1.90 +13.1%
5600 48.5 5.7 3.72 3.72 .72 | 050 1.90 131 %
5800 48.2 6.00 389 3.80 389 0.60 1.80 +13.1 %

= Frequancy validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2}, eisa il i restncted to £ 50 MHz The unceraiaty s the R3S
of the ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequency band.

“ 41 frequencies below 3 GHz. the validity of Bssue parameters (¢ and o) can be relaxed to + 10% if Nowd compensation fomula s applied o
measured SAR values, M frequencies above 3 GHz, the validity of fissue parameters (¢ and o) is resfricted (o + 5%, The uncertainty & the RSS of
the ConvF uncenainty for indicated target fissue parameters.

Certificate Mo: EX3-3782_Juni2 Page 6 of 11




EX3DV4- SN:A782 June 21, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4— SN:3792

June 21, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN3792

Input Signal [UV]

Error [dB]

Dynamic Range f(SARcaq)

(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

June 21, 2012
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EX3DV4- SN:aTe2 June 21, 2012

Conversion Factor Assessment

f= 835 MHz. WGLE RS (H_convF) f = 1900 MHz WGLS R22 (H_com)
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Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

=10 =08 <06 04 <02 00 02 04 08 08 1.0
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3iDV4- SN:3792

Jdune 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle ("} 33
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm {
Probe Tip to Sensor Y Calibration Point T mm
Probe Tip to Sensor £ Calibration Peint 1 mm
Recommended Measurement Distance from Surface 2 mm

Cerificate Mo: EX3-3782 Juni2 FPage 11 of 11
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Enginearnng AG
Leughausstrasse 43, BO04 Zurich, Switzarland

Schwelzerlschar Kalibrierdienst
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Sarvizio svizzers di taratura
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Accradied by e Swiss Accreditation Service (585] Accraditation No:: SCS 108

The Swiss Accraditation Service |5 one of the signatories to the EA
Multitateral Agresmaent for the recognition of callbration certificates

cient  Sporton (Auden)

|[CALIBRATION CERTIFICATE |

il EX3DV4 - SN:3818

Certificate No: EX3-3819_Nov11

QA CAL-01.v8, QA CAL-14.v3, QA CAL-23,v4, QA CAL-25v4
Calibration procedure for dosimetric E-field probes

Calbration procadurais)

Calibeation date.

November 16, 2011

Thig eatitiration caificate dosumants b irmceabilily b natiossl standavds. which raalue he physicasl unils o moeassurmmeants (S1),
Thie mezsurements and the unceramties with confidence probability are given on the fallowing pages and are pan of the canificate.

Al calibrations have been concucled m e cesed boralery facility: enwronment temparatuee (22 £ 3)"C and hurmidity < 70%,

Callbration Equipment used (METE criical for calitration)

This aalitration cerificalo shall nob e mproducsed excapt i full without wilten approal of the lAboratony,

Prrmiary Standarnds I Cal Date {Certificate Ma | Scheduded Calibration
Power meter E44 158 GRAT2E30TY 31-Mar11 (Mo 217-01372) hpr-12
| Power sensor E44 124 MY 41458087 31-Mar-11 {Na, 21741378 Apr-12
Roference 3 d8 Atenuaior Sh: 25054 (de) 28-Mar-11 (No. 21701365 Apr-12
Rafarence 20 JB Attenuator SN 55086 (20h) 20-Mar-11 (Mo 217-01367) Apr-12
Rafarence 30 (B Attenualon BN 55129 (308) Z28-Mar-11 {Ma. 297-01370] Apr-12
Reference Probe ESIOVZ SN 3013 28-Dec-10 (No. ES3-0013_Dec1d) Dac-11
DAEd EN: 854 3May-11 {No DAEA-654_May11) May-12
Serondary Standands Tio Check Data {in. houss) Schaduled Check
RF gensmtor HP BE48L LIS362 2001700 4-Alg-98 {in house check Apr-11) In house chack: Apr1d
Meatwork Analyrar HP 8TEIE LIS3T 50586 1B-Cet-01 (i houge chack Oc-11) In house check: D12
Mame Funchion Signature
Calibrated by: Jaton Kaslral Laboratoy T u_’,
Appoved by, Katja Poliovic Technical Managst

- 'F')r""-j .ff "-_.-'r
iy — = f_.'_:;:.:‘!_'__

lssasd: Movember 16 2011

Cerflicate No, BEX3-3818 Nov11
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Multifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lguid

NORMx.y.2 sensitivity In free space

ConvF sensitivity in TSL / NORMx.y z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
ABC modulation dependent linearization parameters

Polanization o
Polarization

i rotation around probe axis
b rotatlon around an axis that 1s i the plans normal to probe axis (al measurament canlar),
Le., & =0is normal lo probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

IEC 62208-1, "Procedure to measure the Specific Abzorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx,y.z- Assessed for E-field polarization 5 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORM: v.z are only intermediate values, e, the uncertainties of NORMx.v.z does not affect the B -field
uncartainty inside TSL (zee below ConvF),

NORMfxy.z = NORMx v,z ™ frequency_response (see Frequency Response Chart), This linearization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequancy response is included
in the stated uncertainty of ConwvF,

DCPx.y, 2! DCP are numerical linearization parameters assessed based on the dala of pawer sweep with CW
signal (ne uncertainly required). DCP does nol depend on frequency nor media.

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

Ay 2 B,y z Cx .z, VR p.z: A, B, C aré numarical linearization parameters assessed based on the data of
power sweep for specific modulation signal, The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperalure Transfer
Standard for f = 800 MHz) and Inside waveguide using anaiytical field distributions based on power
measurements for f > 800 MHz: The same setups are used for assessment of the parameters applled for
boundary compensation (glpha, depth) of which typical uncertainty values are given, These parameters arg
usad in DASY4 software lo improve probe accuracy close to the boundary. The sensifivily in TSL corresponds
o NORMx.y, 7z * ComvFE whereby the uncerlainty corresponds Lo that given for ConvF, A frequency dependent
ConvFis used in DASY varsion 4.4 and higher which allows extending the valldity from + 50 MHz fo + 100
MHz

Sphetical fsatropy (30 dewialion fram lsotropy): In a field of low gradients realized using a flat phantam
axpasad by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of vidual measuremant center from the probe tip
{on probe axis). No lelerance required.

Cerificate No EX3-3818_Mov11
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EX3DV4 - 5MN:3818 Mowermper 16, 2011

Probe EX3DV4

SN:3819

Manufactured:  September 2, 2011
Calibrated: November 16, 2011

Calibrated for DASY/EASY Systems

{Nole: non-compatible with DASYZ systaml)
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EXIDva—SN:3819

Movember 16, 20171

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Basic Calibration Parameters

Sensor X Sansor Y Sensor Z Unc (k=2)
Norm (uVI(Vim)5)" 0.49 0.37 0.52 +10.1%
DCP (mV)" 100.1 104.6 ‘ 99.8
Modulation Calibration Parameters
uin Communication System Name PAR A B C VR Une-
dB dB dB my (k=2}
10000 cw 000 | x | ooo 0.00 1.00 1147 | =30%
¥y | ooo 0.00 1.00 957
zZ | oco 0.00 1.00 1145

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 uncestainties of NommX,Y.Z di not affect the E-lisld uncerainty Inside TSL (see Pages 5and 8)

" Hurnetal nsansation paramstes arcetainty not reguled

" Uncéramty Is datermingsd using the max. devistion from linear responsa applying rectangular distelbtion and 18 expressad lor the aquarm of the

fimld value

Cartificale Mo: EX3-3818 Novi1
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EX30Vd-SN-3810 November 16, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct

f(MHz)" | Permittivity " (Stm) " ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 419 0.89 9.82 9.82 9.82 0.75 0.68 +120%
B36 41.5 0.90 9.40 9.40 940 0.70 0.72 +12.0%
900 415 0.97 9,32 9.32 9.32 0.80 0.63 £120%
1750 40.1 137 | BB8 | BBY | B89 0.74 064 | £120%
1900 40.0 1.40 B.36 B.36 6.36 0.80 0.60 +12.0 %
2000 40.0 1.40 B.26 8.26 826 0.80 0.59 +120%
2450 39.2 1.80 7.33 7.33 7.33 0.80 0.57 +12.0%
2600 30.0 1.96 7.33 7.33 7.33 0.77 0.61 +12.0%
5200 360 | 4886 5.07 507 | 507 0.40 180 | £131%
5300 35.9 476 471 471 471 0.42 1.80 +131 %
5500 356 498 4.74 474 4.74 0.42 1.80 £13.1 %
5800 35.3 5.27 4.47 4.47 447 (.45 1.80 +13.1%

 Fraquency validity of = 100 MHz only applies for DASY wé 4 and lighe (see Page 2} eise || s restricted to = 50 MHz. The uncetamly & the RES
of the GonyF uncerainty al calibratian frequency and the uncerdalnty for the mdicated frequency band

" it frequencies below 3 GHz, the validity of teaue parameters (v and o) can be refaked 1o+ 10%f bowd compansalion formula is appied o
freasured SAR valies. Al frequencies above 3 GHz, the validity of tissue paramsters (L and o) is restncted 10 2 5% The unnerainty is the R55 of
the ConvE uncartainty for indicated target hesue paramalars.

Carfificate No: EX3-3818_Nov11 Page 5 of 11



EX30Va—3SN:3819 Movember 16, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unet.

1{MHz)" | Permittivity " {sim)" ConvF X | ConvF Y | ConvFZ | Alpha {mm) (k=2)
750 55.5 0.96 981 | 981 9.81 0.78 0.66 £120%
B35 55.2 0.87 9.72 9.72 9.72 0.80 0.66 +12.0%
200 55.0 1.05 9.43 0.43 843 0.67 0.73 £120%
1750 53.4 1.49 B.00 8.00 8.00 0.80 0.59 +12.0%
1900 53.3 162 n 7.71 7.7 0.80 0,58 £120%
2000 | 53.3 1.52 792 | 7.83 7.93 065 0.66 £12.0%
2450 52.7 1,85 7.40 7.40 7.40 0.80 0.50 £12.0 %
2600 52.5 216 7.26 7.26 7.26 0.77 0.57 £120%
5200 49.0 530 4.48 4.48 4.48 0.50 1.90 £131 %

5300 43.9 5.42 424 424 424 0.52 1.90 +131% |

5500 48 6 5.65 3.90 3.90 3.90 0.55 1.90 #1311 %
6800 48,2 8.00 4,02 4,02 4,02 0,60 1.90 £131 %

" Freguency vaidity of 2 100 MHz only apples for DASY v4.4 and higher (see Page 23, alse it s restricted to = 50 M-z The unceramiy s the RSS
of the ComF uncertainty ol calibvation freguency and the unaecainty for the indicated frequancy band

“ frequencies below 3 GHz, the validity of lissue parameters (= and o) can be relaxed 1o £ 0% I Houid compensation formula is applied to
metasured SAR valies. At frequencies above 3 GHz, ihe vabdity of lisswe parameters {k and ) is restricted o + 5% The uncertamty is the RSS of
tha CanwF unsartainty for indicated target tissue paramatars

Certificate No. EX3-3818 Nov!1 Page 6 of 11



EXNADVd—SN:36819 Movember 16, 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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EX3DVd4— BN:3R19 Movember 16, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SM:3819

Inpist Signat (V]

Dynamic Range f(SARpeaq)

Movamber 16, 2011

(TEM cell , f=900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX30V4a- SN:3819 Novamber 16, 2011

Conversion Factor Assessment

f = 750 MHz WGLS R9 (H_convi) f= 1750 MHz WGLS R22 {H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Ex30v4—SN:3B13 Novernbar 16, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Other Probe Parameters

Saensor Arrangemeant Triangular
Connector Angle (7) Mol applicable
“Mechanical Surface Detection Mode enabled
Oplical Surface Detection Mode disabled
Probe Gverall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 9mm
Tip Diameter 2.5 mm
“Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
“Probe Tip to Sensor Z Calibration Paint 1 mm
Recommanded Measurement Distance from Surface 2 mm

Certificata No. EX3-3819_Nov11 Page 11 of 11



Calibration Laboratory of e, Sehwaizarischer Kal brigrdienst

Schmid & Partner %& Bervice suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Foughausstrasse 41, 8004 Zurich, Switzeriand - ;’T’?\\ WE Swiss Calibration Service
“ygipie®
mecredited by the Swiss Accreditation Serce {SAS) Accroditation Me.; SCS 108

The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreement for the recognition of talibration cerificates

ciemt  Sporton-CN {Auden) Certiticats No: EX3-3697_Sep12

|CALIBRATION CERTIFICATE |
Object EX3DV4 - SN:3687 |J
Calibration procedure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4 l'

Calibration procadure for dosimatric E-fisld probes |

Calibration date Saplember 28, 2012

Tnis calibration cenficate documents the iraceability to national standards, whach realize the physseal units of measuremeants (51}
The mazsurements and the uncertainties with confidence probability are given on the foficwing pages and are part of the certificate.

Al calibrations have Deen conducted in iha closed laboratary taclity envieonment temparature (£2 £ 3)°C and humidity < 70%

Calibranan Equipment used (MATE crincal for calibratioen)

—_— . =l

| Primary Standards | | Cai Date {Cenificats Mo | Seheduled Calibration
Power mater E44198 | GR41293874 28-Mar-12 (Mo, 217-01508) Ape-13
Power sensor E4412A N¥ 41498087 20-Mar-12 (No. 217-01508) Apr13

| Reference 3 dB Atlaruator SN S5054 [3c) 27-Mar-12 (No. 217-01531) Agr-13 ]

| Reterence 20 dB Attenuaton SM: 50846 (208) £7-ar-12 (No. 217-01528) Apr-13

[ Reference 30 o8 Attenuator | SN. 5129 (301) 27-Mar-12 (No. 217-01532) Apr-13

| Reference Prove ES3DV2. | SN 3013 29-Dec-11 (No. ES3-3013_Deg11) Dec-12
DAE4 Sh: B8O 20-Jun-12 (No. DAE4-B60 _Jun12) Jum-13 i
Secandary Standards D Check Dats (in housa) Scheduled Check
RF genarator HP BE4BC LIS364 2001700 4-Aug-85 (In house check Apr-11) In house check: Apr-13
Natwork Analyzer HP 875JE | S37390585 18-0ct-01 (in house check Oct-11) in house check: Oct-12

Name Function rgnﬂilh-a
Calibrated by Chindin Lawbiar Labbistory Techrécan

Issuad; Seplember 78, 2012

~.1|

Approved by Katis Polwic Teehnizal Managar

t

This calibration cortificate shall not be reproduced axcapt in full without writhan approval of the laboratory

Cerlificate No: EX3-3897_ Sap12 Page 1of 11



Calibration Laboratory of ‘\fwﬁ'.

Schwaizerscher Kalibrnerdiensi

Schmid & Partner o Service suisse d'étalnnage
Engineering AG Tt Servizio svizzero di taratura
Zeughausstrasse A3, B004 Zurich, Switzerland '5.;:,/ e Swiss Calibration Service
TN
Accredied by the Swiss Arcraaitation Sarvics [SAS) Aceregitamtion Ne.: SCS 108

The Swiss Accreditation Service i3 one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

CanvF sensitivity in TSL / NORMx, y.z

oCF dinde compression point

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

A B C maodulation dependent |inearzation parameters

Polarization g o rofation argund probe axis

Polarization & & rotation around an axis that Is In the plane normal o probe axis (at measurement center),

le., % =0 i normal o probe axis

Calibration is Performed According to the Following Standards:

a)

b

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

IEC 62208-1, "Procedure to measure the Specific Absorphion Rate [SAR) for hand-held devices used in close
proximity to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Mathods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polanzation % =0 (f =900 MHz in TEM-cell, f > 1800 MHz: R22 waveguu:ie}
NORMx,y.z are only intermediate values, | 6., the uncertamties of NORMx.y.z does not affect the E*-field
uncertainty Inside TSL (see below GonvF).

NORM(x y.z = NORMx, .z * frequency_response |see Fraquency Response Chart). This linearzation is
mplemented in DASY4 software versions later than 4.2, The uncertainty of the freguency response is mcluded
in the stated uncertainty of Convi.

DCPx, y.z: DCP are numerical |ineanzation parameters assessed based on the data of power sweep with CW
signal {no uncerainty required) DCP does not depend on frequency nor media

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

Az Bxy.z, Cxy.z, VRx v,z 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 frequency nor media, VR is the
maximum calipration 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
measuraments for f = 800 MHz. The same setups are used for assessment of the parametars applied for
boundary compeansation (alpha, depth) of which typical uncerainty values are given. These parameters are
Lsed in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx. .z * ConvF whereby the uncertainly corresponds to that given for Convf, A frequency dependeant
ComvF is used in DASY version 4 4 and higher which allows extending the validity from £ 50 MHz to £ 100
hHz,

Spherical isotropy (3D deviation from isafropy): In a field of low gradients realized using a flal phantom
exposed by 2 patch antenna.

Sensor Offset: The sensor offset corresponds 1o the offset of vilual measurement center from the probe tip
(on probe axis). No tolerance required

Centificate MNo: EX3-36897_Sep12 Pags 2 of 1



EX3Dwv4 — SN 3697 September 28, 2012

Probe EX3DV4

SN:3697

Manufactured:  April 22, 2009
Calibrated: September 28, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASYZ2 system!)

Cerfificate No: EX3-3897 Sepi2 Page 3of 1



ExX3DV4— 5N 3687 Seplembear 28, 2012
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Ung (k=2}
| Norm (uVi(Vim)') 047 i g.47 T 052 £10.1 %
DCP (mV)" 9%.1 | 929 ' 98.4

Modulation Calibration Parameters

UiD [ Communication System Name PAR ‘ I A B | C VR Unc®
' gm d8 | dB mV (le=2)
0 oW 000 | X | 000 | 000 | 100 | 1540 | #35%
Y | 000 | 000 | 100 | 1547 |
. z| ooo 000 | 100 | 1575 )

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 uncenainties of Mormi,Y.Z do not atect the E™-feld uncenalnty nede TSL (see Pages 5and 6)

* Mumerical linearization paramster: uncertainty not requirsd

 Unceriainty & determined weing the max. daviabon fram fneas response apphying rectangular distnbution and & expressed for the sguae of the
field value.

Centificate No: EX3-3607_Sep12 Page 4 of 11



EX30V4— SN.3697 Seplember 28, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity | 1 | Depth Unct.
f(MHz)© | Permittivity (Sim)" | ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 419 0gs | £.98 898 898 | 0.18 141 | $120%
835 415 090 | 864 8.64 8 64 034 | 085 | +120% |
| 8oo0 | 415 0.97 ass | 868 £.66 053 | 089 | £120%
[ 1450 405 1.20 B.19 B18 | B19 016 | 183 +12.0 %
L 1750 | 401 1.37 7.70 770 | ‘770 0.60 0 69 [ +12.0 %
| 1900 1 40.0 140 | 743 7.43 | 7.43 0.51 074 | +12.0%
_- 2000 |__ 40.0 140 |] 7.36 | 7.36 | 736 | 063 | 066 | £120% |
2300 39.5 167 £.93 £.93 693 | 034 | 091 | #120%
2450 392 | 180 | 658 | 65 | 658 | 028 | 101 | #120%
2600 | 390 1.96 6.42 642 _| 642 | 040 | 081 | +120%
5200 36.0 | 4,66 486 | 486 4.86 | 030 | 180 | £131%
5500 35.6 | 496 4.60 460 | 460 030 | 180 | £131%
5600 35.5 | 5.07 425 | 425 4.25 035 | 180 | +131%
5800 353 | 527 | 428 428 | 428 0.45 | 180 | 2131%

£ Frequency validity of £ 100 MHzZ only applies for DASY wi.4 and higher (see Page 2, elss il is restrictad 1o + 50 MHz. The uncerainty is the RSS
of the ConvF uncaenainty &t calibration frequency amd the uncerainty for the indicated frequensy band.

F At frequencies balow 3 GHz, the validity of tissue parameters (¢ and o) can ba relaxed to = 10% if guid compensation {ormuda is appéed 10
measured SAR values. At frequencies above 3 GHz, the validity of lissue parameters {2 and o) is restncted 1o 4 5%, The uncertainty is tha RSS of
the ConvF uncartainty for indicated targat tissus paramatars.

Cerificate No! EX3-3657_Sep12 Page Sof 11



EX3DV4- SMN3697 September 28, 2012

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

Calibration Parameter Determined in Body Tissue Simulating Media

__f(MHz) " p.i:ﬂ;fw* cn?g:::;iw | _ConvF X_| ConvF Y |= ConvF Z | Alpha ?::;? | ?l:‘r-'clti
750 555 0.96 8.86 8.86 | 8.86 049 | 078 | +120%

| 835 | 552 | oer 3 65 865 | 865 030 | 108 | s120%
900 l 55.0 105 | 857 8.57 | 857 l 033 | 101 | $120%
1450 54.0 1.3@____' 7.80 7 80 7 B0 018 | 180 | £120%
1750 53.4 149 | 7.26 7.26 7.26 0.46 0.79 | +12.0 %
1900 53.3 152 696 | 696 6.06 0.40 | 0.83 + 120 %
2000 53.3 1.52 710 7.10 7.10 0.33 0.90 +12.0 %
2300 52.9 1.81 .76 6.76 B.76 | 054 0.72 £ 12.0 %
2450 52.7 195 | 657 d.l 6.57 657 | 075 057 | £120%
2600 52.5 216 6.40 640 | 640 080 | 0856 | £120% |
5200 49.0 5.30 429 4.29 429 040 | 190 | *131% |
5500 48.6 565 391 | 39 391 0.40 190 | +13.1% |
5600 48.5 577 3.75 3.75 375 0.40 .| 1.90 | +13.1%
5800 48.2 | 6.00 4.06 4.06 4,08 0.50 1 1.90 +131% |

i Frequency validny of £ 100 MHz only applias for DASY vwd 4 and higher (see Page 2), else it 15 restncted to £ 50 MHz. The uncenainty s the RSS
of the ConvF uncenaimnty ai calibration frequency and the uncartainty for the indicated frequency band.

* atfrequencies below 3 GHz. the validity of issue parameters (r and o) can be relased to + 10% if bquid compensation formula s appied to
measured SAR values At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%, The uncertainty is the R3S of
the ConwF uncerainty far indigated terget tissue parameters.

Cerificate Mo: EX3-3697_Sep12 Paga & of 11



EX3DV4— SN:3697 September 28, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX30V4- SN389T

Tt

Receiving Pattern (¢), 3 = 0°

September 28, 2012
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Uncertainty of Axial |sotropy Assessment: £ 0.5% (k=2)

Cerificate No: EX3-3687_Sep12 Page 8 of 11



EX3IDV4- SN 3637 September 28, 2012

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

Input Signal [uv]

1073 1ICI‘= 10 108 1m 102
SAR [mW/cm3] B
| ]

not nurn-punntnd compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3857 September 28, 2012

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF)
AR

.

=
Sl T

.f.-"'
o

-r
i |
E 5 ‘nl
= |
|
& 0 : [
5 3 48 |
i |
. |
|
|
n.n i
I
£
a% -
[l ] - —— - - 3 - S e ;
-] E . = Al =} [+ ] L] [+ ] [ i 59 = = An
2 £
g ] -4} L )
s T IR [} S ]

Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30v4- SN 3807

Saplember 28, 2012

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

Other Probe Parameters

| Sensor Arrangement Triangular

| Connector Angle () -Q‘iTJ]
Mechanical Surface Detection Moda enabled

| Optical Surface Detection Mede disabled |
Probe Overall Length 337 mm

[Probe Body Diametar Tomm

| Tip Length g mm

- Tip Diamgter 2.5 mm

[Probe Tip to Sensor X Calibration Point Tmm

' Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate No: EX3-3697_Sep12 Page 11 of 11
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