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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL { NORM x.y.z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

¢) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximily to the human body (lrequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:
@) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available lrom the Validaton Heport at the and
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMA connector 1o the feed point, The Return Loss ensures low
reflected power. Na uncentainty required.

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

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

SAR normalized: SAR as measured, normalized te an input power af 1 W al the antenna
connactor.

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

The repored uncertainty of measurement is stated as the standard uncertainty ol measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Cemlicate No: B2450V2-340 Nowis Fage2cls




Measurement Conditions
DASY system configuration, as far as not glven on page 1.

DASY Version DASYS V52 8.8

Extrapalation Advanced Extrapolation

Phantam Medular Flat Phantom

Distance Dipole Center - TSL 10 mim with Spacar

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parametars and calculations wers appliad.
Temperature Permittivity Conductivity

Nominal Head TSL paramelers 220°C 392 1.80 mha/m

Measurad Head TSL paramelers (22.0+0.2)°C IB2+6% 1.87 mha/m £ 6%

Head TSL temperature change during test <05"C - s
SAR result with Head TSL

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

SAH measured 250 m\W Inpul power 12.8 Wikg

SAR for nominal Head TSL parameters niormalized 1o 1W 50.4 Wikg =17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL canditicn

SAR measured 250 mW input powar 5.98 Wik

SAR for nominal Head TSL parameters normalized 1o 1W 23.6 Wikg = 16.5 S (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 52.7 185 mha/m

Measured Bady T5L parameters (220 £0.2)°C R27=8% 202 mho/m + 6%

Body TSL temperature change during test <D5"C - e
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Conditicn

SAR measursd 250 mW inpul power 13.0 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.1 Wika = 17.0 % (k=2)

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

condition

SAR measured

250 mW input powsr

f.08 Wikg

SAR for noming! Body TSL parametars

normalizad ta TW

24.1 Wikg = 16.5 % (k=2)

Certificate Mo: D2450V2-840 Nov15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to lead polm 5550 +4.4 02

Return Loss -235dB

Antenna Parameters with Body TSL

Impedance, transtarmed to feed point S050+67 M
Return Loss -236d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 ns

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

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

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 20, 2008

Cerlificate No: D2450V2-840_Navis Page 4 ol 8



DASYS5 Validation Report for Head TSL

Date: 25.11.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - SN: 840

Communication System: UID () - CW: Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: o= 1.87 S/m: & =38.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(7.67, 7.67, 7.67); Calibrated: 30.12.2014;
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electromcs: DAE4 Sn601; Calibrated: 17.08.2015

Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSDAA: Serial: 1001

DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reflerence Value = 111.9 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 27.1 Wikeg

SAR(I g} =129 W/kg: SAR(10 g) =5.98 W/kg

Maximum value of SAR (measured) = 21.6 W/kg

.00

15.00

-0

5,00

0dB=21,6W/kg=1334dBW/kg

Certificate No; D2450V2-840_Nov1s Page 5 of B



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

Date: 25.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 840

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; 6 = 2.02 S/m; & = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEEC/ANSI C63,12-2011)

DASYS2 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.53, 7.53, 7.53); Calibrmed: 30.12.2014;
o  Sensor-Surface: |.4mm (Mechanical Surface Detection)
s Electronics: DAES Sn601; Calibrated: 17.08.2015
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Senal: 1002

« DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 107.0 Vim: Power Drift =0.01 dB

Peak SAR (extrapolated) = 26.0 Wikg

SAR(1 g) =13 W/kg: SAR(10 g) = 6.09 W/kg

Muaximum value of SAR (measured) = 21.2 W/kg

o 5.0
-1l

1% on

0dB=212W/kg=1326dBW/kg

Certificate No: D2450V2-840_Nov15s Page 7of &



Impedance Measurement Plot for Body TSL
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ICALIBFIATION CERTIFICATE I

Object D2600V2 - SN: 1061

Calbration procsdim|s)

Callbration date;

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

MNovember 25, 2015

-

Calibration Equipment u=ed (METE eritical for callbrmalion)

This callbration cedificate doguments the tiaceabliity fo natlonal standards. which realze e prwsical units ol measusments (S,
The ineasumments @nd e uncerainties with conlidance probabliity are ghven on the fallowing pages and are pan of the corilicats.

Al ealibrations have been conducted In tha clofed abomlory Tadility: anvironment Wemparaiune (22 + 31"C and numidily < TO%

T callbration cenificate shall not b reproduced except in il withoul witten approval of the labomtory

Primary Standisnds [l Cal Dta (Corificate No. ) Schaduled Callbration
Power mater EFMdd2h GHEITABOTDG Or-0ct15 (No. 2A7-02228) Oct-16
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Power sensor HFP 84804 My 10E7 07-0ct-15 (Nog, 21702225 Oct16

Astarence 20 dB Atanistor SN 5058 [20k) 01-Api-15 (Mo 217-32131) Mar-18

Typa-M mismatch combsnation SN SD4T.2 / OBlET O A5 (N 217-02144) Mar-18

Aefarance Frobe EX30VE S Taa8 A0«Drec-14 (No, EX3-T348 Dacid) Decas

[YAES SN e 17-Aug-15 (No DAE4-G0Y_Aug15) Aug-16
| Secanoary Standards if# Chack Dotz i houase) Scheduled Cheak

AF generilor RES SMT-00 100872 15-un-15 (0 house check Jun-15] In boute chack: Jun-18
MNetwork Analyzer HP B753E USHTAS05AE 54208 18-0ck-0) [In hous: check Oot-15] in house oheck; Oa-16
Mo Funetion Signature
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Glossary:

TSL tissue simulating liquid

ComvF 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 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62208-1, "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

¢) IEC 62208-2, "Procedure to determine the Specific Absorption Hate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation;
@) DASY4/5 System Handbook

Methods Applied and Inlerpretation of Parameters:

¢ Measurement Conditions: Further details are avallable from the Validation Report at the end
ol the certiticate, All figures stated in the certificate are valid al the Irequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat pharitom section. with the arms oreread
paraliel to the body axis.

» Feed Point Impedance and Return Loss: These parametérs 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured al the stated antanna input power.
SAR normmalized: SAR as measured, normalized 10 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 resull.

The reported uncerainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
probability of approximately 895%.

Cenificate Noo DZ600V2-1061_Nowis PageZ2ol8



Measurement Conditions

DASY system conflguration, as far as nol given an page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mirm wilh Spacer
Zoom Scan Resolution dx, dy, dr =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The lallowing parameters and calculations were applied,
Temperatura Permittivity Conductivity
Nominal Head TSL paramelers 220%C 39.0 1.88 mha/m
Measured Head TSL parameters {220+ 02)'C I T=6% 2.04 mho/m £ 6 %
Head TSL temperature change during test <=05"C - —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Comdition
SAR measured 250 mW inpul power 14.9 Wikg

SAR for nomirizl Head TSL paramzlers

notmalized 1o 1W

58.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” {10 g) of Head TSL candition

S5AR measured 250 mW input power 654 Wikg

SAR lor nominal Head TSL paramelers normalized b 1W 25.8 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Canductivity

Nominal Body TSL parameters 22p°C 525 216 mhoim

Measured Body TSI parameters (220+03)°C 522:6% 2,21 mho/m + B %

Body TSL temperature change during test <05°C — —_—
SAR result with Body TSL

SAR averaged over 1 om® (1 g) of Body TSL Candition

SAR measured 250 mW input power 13.8 Wikg

SAR far nominal Body TSL paramaters normalized o 1W 54.6 Wikg = 17.0 % (k=2)

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

SAR measiured 250 mW input power #.15 Wikp

SAR for nominal Body TS1. paramelars

normalized to 1W

24.4 Wikg = 16.5 % (k=2)

Certificate No: D2BO0VZ-1061_Novis
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5056 -7.8

Ratum Loss -22.2dB

Antenna Parameters with Body TSL

Impedancs, transtormed to feed paint 4650-49i0
Hetum Loss -24.1dB

General Antenna Parameters and Design

Eilectrical Delay (one direction) 1.14B ns

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

The dipole is made of standard semirigid coaxial cable The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order 1o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions* paragraph. The SAR data are not atfected by this change. The overall dipole length is stil
according to the Standard.

No excessive force must be applied 1o the dipole ams, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on August 14, 2012

Certificate No: D2B00V2-1061_Novi5s Page dol B



DASYS5 Validation Report for Head TSL

Date: 25.11.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.04 S/m; £ = 37.7: p = 1000 I-;_!;J’rw1
Phantom section: Fla Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
s Probe: EX3DV4 - SN7349: ConvF(7.4, 7.4, 74): Calibrated: 30.12,2014;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
«  Phanmtom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

« DASY525288(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 116.7 Vim: Power Dnft =0.03 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(I g) = 14.9 W/kg: SAR(10 g) = 6.54 W/kg

Muximum value of SAR (measured) = 25.2 W/kg

A0

1040

15.60

-20.m0

0dB =252 Wikg= 14,01 dBW/kg

Carficate No: D2800V2-1061_Nov15 Page 5of &




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

Date: 25.11.2015
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1061

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz: o = 2.21 8/m; & =52.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.52, 7.52, 7.52); Calibrated: 30.12.2014;
o Sensor-Surface: L 4mm (Mechunical Surfuce Detection)
e Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 5.0 (back); Tvpe: QDOOOPSOAA: Seral: 1002

« [DASYS252.8.8(1222); SEMCAD X 14.6.1((7331)

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

Reference Value = 107.9 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) = 13.8 Wikg: SAR(10 g) =6.15 W/kg

Muximum value of SAR (measured) = 23.3 Wikg

=8

45.20

TiLAn

1560

0dB =233 W/kg=13.67dBW/kg

Certificate No; D2B00V2-1061_Navl1s Page 7 ol B



Impedance Measurement Plot for Body TSL
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Engineering AG L Servizio svizzero di laratura
Zeughnusstrasse 43, BOOA Zurich, Switzedand N S swiss Calibration Service
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The Swiss Accreditation Sarvice s cne of the signalorias to the EA
Multilateral Agresment for the recognition of calibration certificates

ciemt  Sporton-KS (Auden) Certificate No: D5GHzV2-1113_Novi5s

[CALIBRATION CERTIFICATE |

Otject D5GHzVa2 - SN: 1113

Aceraditation No: SCS 0108

Calibration procedurais)

QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: November 26, 2015

This dalibralion cartificats docisments the tracaabilily (o hallonal sfandards, which raalize the physical units of msasuramants [51).
The measuramants and tha uncertainllas with conlidence probabdity are given on the following pages and ors par of the certilicato

All calibrations have been conducted in the closad laborglory faciity: emimonmeant tomperature (22 = 3)°C and humidity < 705,

Catliration Equipment used (MATE critical Ior calibramion)

Firirmary Standards D # Cal Dale (Candicate No.j Scheduled Callbration
Fower meler EFM-4434 GEITAB0THL O7-0et5 (No, 217-00222) Det-16
Powsr sanzor HP 84814 LS3r202783 07 -0cl 15 (No. 217-02227) Oet-16
Power sensor HP B481 4 MY 41092317 07-0ict15 (Na, 217-02225) Oit-146
Refarence 20 dB Attenuator SN: 5058 (20k) 01 -Apr-15 (Mo, 217-02131) hMar-16
Tyipe-h mismalch combinaiion SN 5047 2 7 08327 01 -Apr-15 (No. @17-02134] Mar-16
Relarence Frabe EXIDVY SN 500 A0-Dac-14 (No. EX3-3500_Dactd) Dac-15
DAE4 8N 801 17:Auig15 (No, DAELE01_Aug15) AL 14
Secoridary Standards I & " Check Date (in houss) Schadulnd Check
AF genetalor RS SMT-06 1008z 1S=dun-15 (i house check Jun-15) In fouss chaock: Jun-18
Metwark Anslyzer HP RTHAE LIS3ATae0s8a5 S4206 1B-0et-01 (in hause aheck Oet-15) I houss check: Oot-16
MM Function Sighatums

Calibmbad by Jalan Kastrail Laboralony Tech .

'w,_ {_ = L‘,- - = —

£ - = i

Approved by Knljn Pokovic Tochnical Manager s y L g

lasued: November 28, 2015

Thiz calibration cerificale shall e be reproduced excepl! In 1ol withoul writen approval of the Inbomtory
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Calibration Laboratory of Sl Schwelzerischer Kallbrierdisnst

g NI S
Schmid & Partner ﬁé G Service suisse dtalonnage
Engineering AG e s Sarvitio svizeoro di tarature
Zaughaussiresse 43, 8004 Zurich, Switzerland < 'f'-,l » 4 Swiss Callbration Service
LU TR
Acnredited by the Swiss Accrediation Senviea (345 Acereditation No,: SCS 0108

Th Swizs Accreditation Service is ane of the signatorias 1o the EA
Multitateral Agroerment for the recognition of calibration carificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-2. "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human bady (frequency range of 30
MHz to 6 GHz)", March 2010

¢) KDB BB5664, “SAR Measurement Requirements far 100 MHz to 6 GHZ"

-

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 cerificate. All figures stated in the certificate are valid at the frequency indicated,

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel 1o the body axis.

« Feed Point Impedance and Returmn Logs: These parameters are measured with the dipole
positioned under the liquid filled phantorm. The impedance stated is lransformed from the
measurement at the SMA connector 1o the leed point. The Return Loss ensures low
reflected power. No uncertainty required,

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

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

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

» SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distnbution corresponds o a coverage
probability of approximately 85%.

Certilicate Mo: DEGH2V2-1113_Nav15 Page 2 of 13



Measurement Conditions

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

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolatiorn

Phantom Modutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Gradad Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz

Frequency 5800 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 4.71 mho/m
Measured Head TSL parameters (22.0+02)°C 347 +6% 4.52 mho/m = 6 %
Head TSL temperature change during test <05°C — s
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.14 Wiky
SAR tor nominal Head TSL paramaters normallzed to 1W B80.7 W/kg = 19.9 %a (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2.33 Wikg

SAR for nominal Head TSL parameters

narmalized 1o TW

23.0 Wikg = 19.5 % (k=2)

Certilicate No: D&GHzV2-1113_Novis
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C as.5 5.07 mhoim
Measured Head TSL parameters {22002 °C MM22E% 487 mho/m £ 6 %
Head TSL temperature change during test =05°C - —

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power B45 Wikg
SAR for nominal Head TSL parameters nermalized to 1W BI.7W/kg+19.9% (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 100 mW input power 243 Wikg

SAR lor nominal Haead TSL parameters

normiallzed to AW

24.0 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculalions were applied.

Temperaiure Permittivity Conductivity
Nominal Head TSL parameters 20°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+02)"C 34.0+6% 5.03 mho/m £6 %
Head TSL temperature change during test <Q5°C s -——
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 100 mW inpul power B.16 Wikg
SAR for nominal Head TSL parameters narmalized (o TW 80.8 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL ondition
SAR measurad 100 mW inpul power 2.33 Wikg

SAR lar nominal Head TSL paramelers

normalized to 1W

23.0 W/kg = 18.5 % (k=2)

Certificate No: D5GH2V2-1113_Novia

Page 4 of 13




Body TSL parameters at 5250 MHz

The following parameters and caloulations were applied.

Temperature Permittivity Conductivity
Nominal Bady TSL parameters 220°C 489 5.36 mha/m
Measured Body TSL parameters (220=+02)°C 47.0+6 % 553 mho/m+6 %
Body TSL temperature change during lest <05°C sise e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW Input power 7.71 Wikg
SAR for nominal Body TSL parameters normalized o 1W 76.5 Wikg =19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL candition
SAR measurad 100 mW input powar 217 Wikg

SAR for nominal Body TSL paramelars

nomalized 10 1W

21.5 Wikg = 18.5 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and caloulations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 577 mhalm

Measured Body TSL parameters (220=:02)°C 463+ & % 6.01 mho/m =& %

Body TSL temperature change during test =05"C — e
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW Input powear B.30 W/kg

SAR tor nominal Body TSL parameters normalized 1o 1W B2.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition

SAR measured 100 mW Inpul power 232 Wika

SAR for nominal Body TSL paramslers normalized 1o 1W 23.0 Wikg = 19.5 % (k=2)

Cerificate No: DSGHzV2-1113_Novis
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Body TSL parameters at 5750 MHz

The following parameters and caloulations wera applied.

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°'C 483 5.94 mho/m
Measured Body TSL parameters (22.0£0.2)°C 461 +6% 622 mho/m £ 6 %
Body TSL temperature change during test =0.6*C — -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW input powar

7.72 Wikg

SAR for nominal Body TSL parameters

narmalized ta 1W

76.6 Wikg = 19.9 % (k=2)

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

gondition

SAR measured

100 mW input power

2.15 W/kg

5AR for nominal Body TSL paramsters

normalized o 1TW

21.3 Wikg = 19.5 % (k=2)

Ceantificate No: DSGHz2V2-1113_Nov15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

impedance, transformed to feed point 504 (1-6.5 [

Hetum Losa -238dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transtormed 1o feed point S650-2210

Retum Loss -236d8
Antenna Parameters with Head TSL at 5750 MHz

Impadance, trarsiormed o leed point 56.50+0.9 1K

Hetum Loss -24.2 dB
Antenna Parameters with Body TSL at 5250 MHz

Impadance, transtormed o leed point fl.2u-41 0

Return Loss -2754d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point S50 -020

Heturm Loss - 24.3 dB

Antenna Parameters with Body TSL at 5750 MHz

impedance, transtormed to feed point

558014030

Aetum Loss -253dB
General Antenna Parameters and Design
Elegctrical Delay (one direction) 1.185 ns

After long term use with 100W radiated power, only 3 slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semingid coaxial cable. The center conductot of the feeding line is directly connected to the
second arm of the dipole. The anlenna is therstore short-circuited lor DC-gignals. On some of the dipoles. small end caps
are added 10 the dipole anns in ordar to Improve matohing when loaded according to the pesition as sxplained in the
"Measurement Conditions* paragraph. The SAR data are nol affected by this change. The overall dipole length is still

accarding 1o the Standard

No excessive lorce must be applied 1o the dipole arms. because they might bend or the soldered connections near the

teedpoint may be damaged,

Additional EUT Data
Manufactured by SPEAG
Manufactiured on March 11, 2011

Certificate No: DSGHzVZ-1113_Nowl5
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DASY5 Validation Report for Head TSL
Date: 26.11.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz: Type: D5GHzV2; Serial: DSGHzV2 - SN: 1113

Communication System: ULD 0 - CW; Frequency: 3250 MHz. Frequency: 5600 MH; Frequency: 5750 MHz
Medium parameters used: f= 5250 MHz; 6 =4.52 5/m; ¢, = 14 7. p= 1000 kgfm Medium parameters
used: 1 = 5600 MHz: o =4.87 "S.n"m g=34.2: p= 1000 ke/m’ , Medium parameters used: = 5750 MHz; 6 =
5.03 S/m; g, = 34; p= 1000 kg/m’

Phantom seetion: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY 52 Conliguration:

e  Probe: EX3DV4 - SN3503: ConvF(5.45, 545, 5.45); Calibrated: 30.12.2014, ConvF(4.92, 4.92,
4,92): Calibrated: 30.12.2014. ConvFi4.91, 4.91,4.91);, Calibrated: 30.12.2014;

e Sensor-Surface: |.4mm (Mechamcal Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
«  Phantom: Flat Phantom 5.0 (front); Type: QDDOOPSOAA; Serial: 1001

« DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 7440 Vim: Power Drift = 0.05 dB

Peak SAR (exirapolated) = 30.2 Wikg

SAR(] g) = 8.14 W/kg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = [8.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : Measurement grid: dx=4mm. dy=4mm. dz=1.4mm

Reference Value = 74.77 Vim; Power Dnft = -0.03 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(] g) = 8.45 W/kg: SAR(10 g) = 243 W/kg

Maximum value of SAR (measured) = 20.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73,18 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.6 Wike

SAR(] g) = 8.16 W/kg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

Cerficate No: DRGHZV2-1113_Novis Page 8of 13



—-7.01

-14.01

-21.02

-28.02

-35.03

0dB = 18.7 W/kg = 12.72 dBW/kg
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Impedance Measurement Plot for Head TSL

& Hov 2915 16103134

MHI 944 1 U FS 11503758 -6A45%L 0 ABFE3pF % 290,000 BO8 NH2
. CHi Herkars
Oel 2 86,482 &
- -2,230% &
- \ S.60000 GHz
. 1 3 56,537 0
- - Spaes &
' i 575000 GHz
o
if:lj
Hld
CHZ S11  LOG 8 dB/REF -28 B 11-23.844 4B 'S 270,000 802 KHz
EH CHZ Herkars
1 1 : 1 1 | 1 1 1 Z-23.824 dB
Ca =, G0000 GHz
F-24,245 dB
S. 75080 GHx
By
16°
Hld i & | |

START 5 @S0.000 DOE MHE STOP 5 2S00 00D MHz

Certificate No: D5GHzV2-1113_Novi15 Page 10 of 13



DASYS5 Validation Report for Body TSL

Date: 26.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1113

Communication System: ULD 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: £= 5250 MHz: o0 =5.53 §/m. g, =47 p= 1000 kg/m' . Medium parameters used: [
= 5600 MHz: o = 6.01 S/m: & =46.3: p = 1000 kg/m” . Medinvm parameters used: f = 5750 MHz; 0 = 6.22
S/m; £ =46.1; p= 1000 kg/m’

Phantom section: Flat Section

Meusurement Standard: DASY S (IEEENEC/ANS] C63.19-2011)

DASYS2 Configuration:

e« Probe: EX3DV4A - SN3503: ConvFi(4.9, 4.9, 4.9): Calibrated: 30.12.2014. ConvF(4.35, 4.35, 4.35).
Calibrated: 30.12.2014;

«  Sensor-Surface: | dmm (Mechanical Surface Detection)
o Electromics: DAE4 Sn601; Calibrated: 17.08.2015
o Phantom: Flat Phantom 5.0 (buck): Type: QDOOOPSOAA; Serial: 1002

o DASYS2528.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue¢/Pin=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.05 Vi Power Drift = -0.04 dB

Peak SAR (extrapolated) = 51.0 Wikg

SAR(1 g) =7.71 Wikg: SAR(10 g) = 2.17 W/kg

Muximum value of SAR (messured) = 18.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.60 Vim; Power Drifi =-0.01 dB

Peak SAR (extrupolated) = 36.7 Wikg

SAR(1 g) = 8.3 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 20.3 Wikg

Dipole Calibration for Body Tissue¢/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mepsurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 64.67 ¥/m: Power Dnft = 0,00 dB8

Peak SAR (extrupolated) = 35.7 Wikg

SAR(I g)=T7.72 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.1 Wikg

Cerificate No: DBGHZV2-1113_Novis Page 110113



dB

—-6.34

-19.01

-25.35

-11.69

0dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit Is a delicats, high precision inslrumant and requires careful reatment by the user. There are no
sefviceable pans Inside the DAE. Special attention shall be given o the follawing points:

Battery Exchange: The ballery cover of the DAE4 unit s closed using = sorew, over tightening the screw may
cause the threads Inside the DAE to wear oul

Shipping of the DAE Before shipping the DAE to SPEAG for callbration, remove the ballenes and pack Lhe
DAE In sn antistatic bag This antistatic bag shall then be packed inlo a larger box or container which protects the
DAE fram impacts during transportation. Thie package shall be marked to Indicate (hal a fraglle instrument s
inslde,

EStop Failures Touch detection may be malfunclioning due o broken magnéls In the E-stop. Rough handling
of the E-stop may lead to damage of these megnets. Touch and collision errors are often caused by dust and din
seoumulated in the Estop. To prevent Estop fallure. the customor shall always mourt the probe 1o the DAE
carefully and keep the DAE unil in a non-dusly environment Il nol used lor measuraments,

Repair. Minor repairs are performad at no extra cost duning the annual calibration. However, SPEAG reserves
the right 1o chame for any repair especially Il rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values ol the DAE Inpul resislances, as measured during the
callbration procedurs of 2 DAE unit. are nol used by the DASY soltware. a nominal value of 200 MOhm 15 given
in the corresponding conliguration fike

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly, Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and Is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position, Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe fram the DAE.

Schmid & Partner Engineering

TN_BRO40315AD DAE4 . doc 11.92.2008
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Schmid & Partner m C Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand Ex,qﬁ\f S  swiss Calibration Service
Tl
Aeredived by the Swiss Acoreditation Servica (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is one of ihe signatories 1o the EA
Multilatersl Agreement Tor the recagnition of calibration cerfificates

client  Sporton CN (Auden) Certificate No: DAE4-1210_May15
CALIBRATION CERTIFICATE

Olbject DAE4 - SD 000 D04 BM - SN: 1210

Calibration procadura(s) QA CAL-06.v28
Calibration procedure for the data acquisition electronics (DAE)

Calibration date; May 21, 2015

This calibration caitilicate dacumants tha traceablity 1o national standarts, which realize the plysicsl unils of measureaments (81).
The messurements and the unceralnlies with confidence prababiity 2 given on the lollowing pages and are part of the cerfificato

All calibrations have been conducted in tha closed laboratony [aciity: environment lempamiure (22 = 3)°Cand humidity < 70%.

Callorallon Egulpment used (MATE oritizal for ealibration)

Frimary Standands ioa Cal Date {Certilicate No.j Soheduled Calibration

Kesthigy Mullimatar Typa 2001 SNI081027T8 G3-0ct-14 (Na:18573) Oet15

Secondary Standards (s} Chack Crale (in housa) Schodulad Chschk

Adito DAE Callbration Unit SE UWS 053 AA 1001 06-Jan-15 {In house chack) Ir house chack: Jan-16

Calibrator Box V2.1 SE UMS 006 AA 1002  06-Jan-15 (in house check) In housa chaok: Jan-18
Nime Function Signaiure

Calibrated by Ciyminigque Stetfen Technplcan

-

Approvad by: Fin Besmiit Deputy Tedhnical Managor 3 _U '1'4 .l‘ UJUJ_-‘-'

lasusd: May 21, 2015

This catibiration cedificate shall not be reproducad axcant in 1ull withou! writien approval ol e labomtory.
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Zeughaussirasse 43, BOO4 Zurloh, Switzerfand RN S swiss Calibration Service
Fillah
Accrediled by fh Swiss Acormdishion Bemvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service b= one of the signatores 1o the EA
Multilateral Agreement for the resagnition of callbration certilicales

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 Faclor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The ligure given
corresponds 1o the full scale range of the voltmeter in the respective range.

« Connector angle: The angle of the connector |s 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 perormance 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,

« Common mode sensitivily: 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 vaollage.

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

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

e 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.

e Low Battery Alarm Vollage: 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,

Ceriticzle No: DAES-1210_May15 Page20l5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1V, 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 404.137 £ 0.02% (k=2) | 404.963 + 0.02% (k=2) | 405.072 + 0.02% (k=2)
Low Range 3.99939 + 1.50% (k=2) | 3.98266 + 1.50% (k=2) | 8.99957 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 1225°+1°

Certificate No: DAE4-1210_May15 Page 3 of 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (V) Error (%)
Channel X + Input 185991.86 -2.70 -0.00
Channel X + Input 20001.56 0.80 0.00
Channel X = Input -19589.14 1.73 -0
Channel ¥ + Input 1uE988, 37 -6.13 0.00
Channel ¥ + Input 18249 78 -0.97 -0.00
Channel ¥ - Input 2000028 0.53 -0.00
Channel Z + Input 160692 91 -1.80 0.00
Channel Z + Input 1949800 1.82 0.0
Channel 2 - Input 20001 .26 3,34 0.00
Low Range | Reading (uV) Difference (V) Error (%)
Channal X + Input 2000.89 02 Q.0
Channel X + Input 20117 -0.00 -0.00
Channel X - Input 198,54 0,16 0.08
Channel Y + Input 2001.04 0:23 4.0
Channel ¥ + Input 200.54 40,35 0,18
Channel ¥ - Input -188.685 0.00 Q.00
Channel Z + Input 2001.34 0.55 0.03
Channel 2 + Input 200,34 -0.85 -0.42
Channel Z = Input -188.78 -1.03 0.52
2. Common mode sensitivity
DASY measurament parameters: Aulo Zero Time: 3 sec. Measunng time; 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (pV)
Channel X 200 £.43 781
- 200 858 6.68
Channel ¥ 200 8.24 -9.53
- 200 B.64 8.82
Channel Z 200 12.32 11.81
- 200 -14.23 -14.28
3. Channel separation
DASY measurament parameaters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 1.88 -4.38
Channeal ¥ 200 #48 2,88
Channel Z 200 8.38 6.78
Cerificate No: DAES-1210_May15 Page 4 of 5




4. AD-Converter Values with inputs shorted
DASY measurement paramelers: Auto Zero Time; 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)

Channel X 15858 16206
Channel ¥ 15860 16204
Channel 2 15870 16608
5. Input Offset Measurement
DASY measuremant parameters: Auta Zero Time: 3 sec; Measuring lima: 3 sec
Input 10ML2
: Sid. Deviation
Average (uV) min. Offsat (uV) | max. Offset (uV) 1Y) |
Channel X -0.29 -1.11 (.62 033
Channal ¥ 075 -0.38 227 047
Channel Z -1.15 -1.99 0.07 D.40
6. Input Offset Current
Nominal Input circuitry oftset current on all channels: <25fA
7. Input Resistance (Typical valuas for information)
Zeroing (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) +7.89
Supply (- Vec) 7B
9. Power Consumplion (Typical values lor information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 + +14
Supply (- Vec) -0.01 -8 -4
Ceriificate No: DAE4-1210_May15 Page 50l 5
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S~ CALIBRATION LABORATORY
Add: No.51 Xoeyusn Road, Haidian District, Beijing. 100191, China L] N'H 4 L3 CALIBRATION
Tely =56-10-62504633-2218 Fax; +86=-10-62304633-2209 : ""' MNo. LOSTD
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Client - Auden Certificate No: Z15-97093
CALIBRATION CERTIFICATE
Object DAEA4 - SN- 905
Calibration Procedure(s) FD-711-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEx)
Callbration date: July 16,2015

This calitration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S!), The measurements and the uncertainties with canfidence probability are given on the following
pages and are part of the certificate

All callbrations have been condusted in the closed laboratory faciiity: environment temperature(22:3)°c and
humidity<70%.

Calibration Equipment usad (M&TE critical for calibration]
|

Primary Standards D# Cal Date{Calibrated by. Certificale No.) Scheduled Calibration
Process Calibrator 753 | 1971018 06-July-15 (CTTL, No:J15X04257) July-18
[
Name Function Signature
Calibrated by Yu Zongying SAR Test Engineer Q %
Reviewad by, @i Dianyuan SAR Project Leader
Approved by: Lu Bingsong Deputy Director of the labaralory 4\_,]‘ ’7E f Z

Issued: July 17, 2015
This callbration certificate shall not be reproduced except in full without written approval of the laboratory
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Sl CALBRATION LABORATORY

Add: Mo, 51 Xoeyoan Road, Hordion District. Sefjing. 100191, China

Tel: =B 10-623(M633-2218 Fan: ~8h- 1052304332208

E=mail: crilidchinatl com Hitp:iwww.chindttlon
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.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z15-97093 Page 203
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ﬂTTL s p e a g

Add: N 31 Xueyuan Rood, Haldian Diserict, Beijing. 100191, Ching

Tel: +#6-10-62304633-2218
E-muil: el chinattl com

DC Voltage Measurement
AID - Converter Rasolution nominal

High Range.
Low Range

iLse =
1LSB =

6.1uV,
61nvV ,

full range =
full range = -1

Fu: +86-10:62304633-320%
Hupe/iwws chinaith oo

-100... +300 mV

DASY measuremant parametars: Auto Zera Time: 3 sec, Measuring fime: 3 sec

Calibration Factors X Y Z

High Range 404 672 + 0.15% (k=2) | 405,235 + 0.15% (k=2) | 404.825 % 0.15% (k=2)

Low Range 398116 0.7% (k=2) | 400285 £ 0.7% (k=2) | 3.99735+ 0.7% (k=2)
Connector Angle

Connector Angle o be used in DASY system

268°x1°

B

Certificate No: Z15-97093
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Tugisnlpsteessa 03 BOOE Juieh, Switiang
Phone «4] 44 2458700 Fax « 41 44 2459772
il coir, e Pwsien Sheag Cor

1%

IMPORTANT NOTICE

USAGE OF THE DAE 4

The CHAE unil s a delicate, high precision instrament and requires careful treatment by the user. There ara no
serviceable parte ingide the DAE Special atténtion shall be given to the following painis.

Battery Exchange: The batlery cover of fhie DAE4 unil 15 closed using @ screw. over lightening the screw may
cause the threads nside the DAE o wear oul

Shipping of the DAE Before shipping the DAE to SPEAG for calibration, remove the batteres and pack the
DAE in an anlistatic bag, This antistatic bag shall then be packed into a lamer box or containar which protects the
DAE from impacts during Wransportation The package shall be marked lo indicate that 3 fragile instrument |s
insige

E-Stop Fallures Tauch detection may be matfunclioning due to broken magnets in the Estop. Rough Mandiing
af the E-slpp may lead to damage of these miagriets Touch and tollision erors are often caused by dust and dirt
accumuiated in the Bstop To prevent Estop fallure, the custormer shall always mount the probe to the DAE
carefully and keep the DAE unit in 3 non-dusty enviranmant if not used for measurements

Repalr. Minor repairs are performed at no =xira cost during the annual calibration Howevar, SFEAG raserves
the right to charge for any repair especially if rough unprofessional handiing caused the defect,

DASY Configuration Files: Since the exacl valuse ol the DAE Input resistanges. as measuled during (he
calibration procedure of 2 DAE unil, are nol used by the DASY software, a nominal value of 200 MOhm is given
in the correspondimg configuration file

Important Note:
Warranty and calibration is void If the DAE unit is disassembled partly or fully by the
Customer,

Important Note:

Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly Is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connectar. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Fartnar Engineering

TN_BRO40315A0 DAES doc 11122008



Calibration Laboratory of 2

. BN Schweizerischer Knlibrierdienst
Schmid & Partner S - Service suisse d'étalennage
Engineernng AG T Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland Bl TN S swiss Calibration Service
il
Acoraidied by the Swiss Acareditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditalion Service Is one of the signatories to the EA
Multilateral Agreement for the recegnition of calibration certificales

client  Auden Certificate No: DAE4-917_Dec15
[CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BK - SN: 917

Callbralion procedure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: December 14, 2015

This eafibralion certificate doouments the rmceanifity 1o nationil stendards, wivch realize e physical unis of messuremants (S1)
This measuramants and the untetainiias with conlidence probability are given an (e follewing pages and are pan of Ine cartificate

Al callbrstions have bean conducted in the closed labomiory laciity, emnironmant fempestue (22 = 3)°C and Pty = F0%

Calipration Equipment usad (M& TE crnesl lor calibratian)

Frimary Standards [ LCal Gate (Ceniboate Na, ) Senadulnd Calibiaton

Keithley Mullimeter Type 2001 SN 0B 0ETa D0-Sap-15 (N 17153) Sep-16

Sacondary Standands IC & Chstk Date (in house) Scheduled Chack

Auto DAE Calibrathan Ling SE UWE 053 AA 1001  DR-dare15 [in housa chack) in house check: Jan-16

Cahbrator Box V21 SE UMS DDE A8 1002 06-Jan-15 [in housa chack) in hoss cleck: Jan-16
MNarmie Fuetion Slgnalure

Callbraied by Diarryinigue Statlen Tachnlcian ‘ﬂ
Approved by Fir Bamhalt Cieputy Technical hMa " { 1
=R

lssued: December 14, 2015

This calibration cerificate shall not be reprogucen ewcept in full without wniten approval of e labomtory,

Cenificate No: DAES-917_Déc1s Page 10t 5



Calibration Laboratory of S, Schweizerischer Katibriordienst

FaN S
Schmid & Partner % = -'E ¢ Service suisse o étalonnage
Engmearing AG e —— Seivitlo sviszero di taratln
Zeyghausstiasse 33, 8004 Zurich, Switsedand ‘-{:' ﬁ;}?’ S swiss Calibration Service
Apciagited Iy tha Siies Acgradialion Seriee (SAR) Aczeadiiption No.: SCS 0108

The Swiss Accredilation Service is one of (e slanatories lo the EA
Multilateral Agreemant for the recagnition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system 1o 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 volimeter in the respective range.

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

e The following parameters as documented in the Appendix contain technical information as 2
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
measurament.

« 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 vollage.

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

« 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, nol considering the input resistance.

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

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

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

Comficate No: DAESS17_Decis Page 24 5



DC Voltage Measurement
AJD - Converter Rasolution nominal

High Ranage: 1L5B= 6.1V, tull range= 100, +300.mV
Low Rangs: 188 = finV , fullrange= -1......+3mV
DASY measuranien! parammsiess: Auto Zero Tims: 3 sac; Mﬂauuﬁng tims 3 sBg
Calibration Factors x Y Z
High Range 404,190 = 0.02% (k=2) | 404.202 + 0.02% (k=2) | 404.213 £ 0.02% (k=2
Low Range 5.96563 £ 1.50% (k=2) | 4.01115 + 1.60% (k=2) | 4.00887 + 1.50% (k=2)
Connector Angle
Connector Angle 10 be used In DASY system 302"

Certificate No: DAE4-9NT_Dec15 Pags 3of &



Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difterenca (uV) Error (%)
Channel X + Input 200032 27 077 0.040
Channel X + Input 2000399 4114 DI
Chisnnel ¥ = Input 2000058 1.52 001
Channe! ¥ + Inpui 20003237 ore .00
Channel ¥ + Input 20001.82 220 Lt
Channet ¥ - Input -2000% 62 “9mm 0.00
Chiannel 2 + Inpu 200031 B3 0,08 0.00
Channel 2 + Input 20001 44 -2 80 0.0
Channel Z = Inpul 20006 52 <123 a0
Low Range Reading (kV) Difference (V) Error (%l
Channel X + Input 2000 68 0,01 0.00)
Chennel ¥ = Input 201.40 054 338
Channel X = Input 19901 025 4.14
Channel ¥ + Inpui 200,00 ) 54 .03
Chanhel ¥+ Input 19975 0,99 -0.49
Channel ¥ - Input 194 65 D4 022
Channel Z + Iriput 200051 -0.06 0.0
Channal Z + Inpul 19218 145 -0.72
Channel 2 - input 201 (b 1,64 0.8z
2, Common mode sensitivity
DASY measurement paramelwrs. Auln Zeto Thne' 3 seg; Messufing time. 3 sec
Common mode High Range Low Range
Input Voltage imV) Average Reading (uV) Average Reading (1Y)
Channel X 200 4,86 634
- 200 748 6,08
Channel ¥ 200 545 4,67
- 200 -6.439 6,74
Channel Z 200 -14.48 14 5§
- 200 11.80 11.8G
3. Channel separation _
DASY maasiremon| paramalars: Auo Zero Time 3 sec, Measunng fime. 3 sec
Input Voltage (mV) | Chanpel X (uV) | Chanpel ¥ (Vi Channel Z (pV)
Channel X 200 -2 50) 368
Channel Y 200 5.56 s 1.2
Chennel Z. 200 1023 328

Conilicate No: DAES-917 Decls
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4. AD-Converter Values with inputs shorted
DASY maasiurethint parameters. Auto Zero Time: 3 seg; Measunng tine: 3 sse

High Rangs (LSB) ] Low Range (LSB)
Channel X 18043 15338
Channel ¥ 16126 13804
Channel 2 15936 17532

5. Input Offset Measurement

DASY measurement parsmstars: Aulo Zéro Time

Input T0ME

-3 sec, Measunng tirme: 3 sec

Average (uV) | min Offset (uV) | max. OHset(uv) | ' m“"'“"
Channal X 058 013 1.68 0.3
Channel ¥ 08 -1.78 048 045
Chanrl 2 0a2 185 0.04 0.34
6. Input Offset Current
Nominal Input cirguitry oftset current on all channeis <2514
7. Input Resistance 7ypicsl valuas lor infermation)
Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channsl ¥ 200 200
Channel Z 200 any

B. Low Battery Alarm Voltage (Typica

values for infarmalion

Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vec) 7.6

9. Power Consumption (Typical values for informalion)
Typical values Switched off (mA) | Stand by (ma) Transmitting (mA)
Supply (« Vec) +0.01 - +14
Supply (- Vee) =00 ] -8

Certilicgts No: DAES.G17 Dec15

Pags 5 of 5




Calibration Laboratory of Schwelzerischer Kallbrisrdianst
Schmid & Partner Service sulsse d'etalonnage
Enginean'ng AG Servizio svizeero di taraturs

Zoughaussirasse 43, B004 Zurich, Switzeriand Swisa Calibration Service

Acersdiled by the Swiss Accreditation Semvice (SAS)
The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agresment for the recognition of eallbration cortificatas

client  Sporton-CN (Auden)

|CALIBRATION CERTIFICATE |

| .
| Obiect EX3DV4 - SN:3857

Accreditation No.: SCS 0108

Certificate No; EX3-3857 May15

Callbrztion procadurs(s)

QA CAL-01.v9, QA CAL-14.v4, Qﬁ CAL-23.v5, QA CAL-25.vB
Calibration procedure for dosimetric E-field probes.

Callyration data

May 28, 2015

This calibration certificate documents v tracsabilty lo raional standards. which resize (e physical Uhits of Messuremants =
The measuramearits grd the uneertainiies with confidence arobabilily 2 gven an i fliwing pages 3nd ane pant of ine cetificals,

Al calibraions fave besn conductad in fhe Slesed laboratory fackity. snvironment lemperatune (22 = 3)°C and hurmidity < 70%

Calibratian Equiprriant uned (MATE entical for caltraron]

Frimary Standands 0 Cal Date (Canificaie Mo ) Scheduled Calibration
Powar melar E44168 GRA12EIETA O1-Ap15 (Mo 217-02128) Mar-18
Fowed sorsor B4412A MY 41498087 O1-Apr-15 (Mo, 217-02124) Mar-18
Refersnce 3 d8 Allenuor SN: S5084 (30 01-Apr-15 (Ne. 21702120 Mar-18
Retetance 20 OB Aftenualod Sh; S5ITT (20x]) 01-Ape-15 (Na. 217-02132) Mar-18
Rifetence 30 dB Aleneoior SN, 25179 (306) 03-Apr-15 (do. 21702133 Mar-16
Rnferancs Probes ESI0VE Shi: 3013 A0-Dec-14 (Mo, ES3-3013 Dectd) Des-15
DAE4 SM: BED 1d-Jane 15 [No. DAES-660. Jan 5} J5n-16
Swecondary Standards it Creck Dale (in houss) Srreduled Chech
| RF generator HP 86480 LS 384 2001700 A-AL-50 (in frouse dheck Apr-13) i house cheak Ape18
Mubwor) Anahygee HP B753E LIS 3T 380585 18001 (in houss cheok Oct-14) in houss check: Ocl-15

Hame Function G
Calibrated by Let Whywner Laborstory Technigen  «  , /| ;
Approved by Katja Pokovic Teehrical Manager o

P o

lasyed June 1, 2015

Thin calibration cerificat shall nol be reomdycad sxcapt in full withoul wilts approvat of the sharatory

Certificale No, EX3-3857_May15 Page 1 of 11



Calibration Laboratory of ~ g Schwolzoriucher Kalibrierdienst

é e,
Schmid & Partner S=A ¢ Service suisse détalonnage
Engineering AG e g Servizio svizzaro di waratura
Zoughausstrasse 43, 3004 Zurich, Switzarinnd £ \ﬂr}; Swiss Calibeation Sarvice
hecreditad by tha Swiss Accreditellon Secvios (EAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Service (s one of the algralories to the EA
Multllateral Agresmant for the recognition of calibration terlificatlas

Glossary:

TSL hssue simulaling liquid

NORMx. v 2 sensitivity in free space

CanvF sensitivity in TSL { NORMx.y.2

pee diade compression point

CF crast factor ( 1/duty_cyele) of the RF signal

ABCD modulation dapendent linealizaton parametars

Polanization o in rotalion amound probe axis

Polarization & 4 rolation around an axis that & n the plane normal 1o probe xis (ot measuremeant canter),
ie., 4 =0 isnormal in probe axis

Connectar Angle Information used in DASY systam 1o allgn probe sensor X o the obol coordinale syslem

Calibration is Performed According to the Following Standards:
al |EEE Std 1528-2013, "IEEE Recommended Praclics for Determining the Peak Spatal-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices Measurement
Techniques™, June 2013
B) IEC 622081 *Procedurs o measure (he Specific Absorplion Rate (SAR) for hand-held devices used In clowe
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Februgry 2005

Methods Applied and Interpretation of Parameters:
¢  NORMxy.z Assessad lor E-lield polarization % = 0 (1 < 300 MHz in TEM-cell; £ > 1500 MHz: R22 waveguide)
NORMz,y,z are only inlermediate values, |.e.. the uncertainties of NORMx, y.z does not affect the E*-feld
uncertainty inside TSI (see below ConvF.
o NORMDK .2z = NORMLY.Z * frequency_response (ses Frequancy Respanse Chart). This linsarization is
implemented in DASY4 soflware versions lales than 4.2 The uncerainty of the frequency response s included
in the stated uncenainty of CanvF,

s  DOCPx.y.z DCP are numerical linearization parameters assessed based on the dats of powsr sweep with CW
slgnal {no uncartainty required), DEP doas not depend on lrequency nor media.

»  PAR PAR Is the Peak to Average Ratio thal is nol celibrated but determined bagad on e Signal
charactenslics

o Axyz Bryz CxyzDeyz VReyz A 8 C Dare numérical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on Irequency nor
media VR Is the maximum calibration range expressed in RMS voltage across the diode,

s ConvF and Boundary Effect Parameters: Assossed in flat phartom using E-field {or Temperature Transter
Standard for f < 800 MHz) and inside waveguide using analytical field distibutions based on power
maasurements for 1 > 800 MH2. The same setups are used for assessment of the parametsrs applied for
boundary compensation {alpha, depth) of which typical uncerlainly values are given. These parameters are
used In DASYS software lo improve probe accuracy close (o the boundary. The sensitivity in TSL correspands
to NORMy.y.2 * ConvF whereby the uncertainty corresponds 1o that given for ConmvF. A frequancy dependenl
ConvF |s used in DASY varsion 4 4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

« Sphencal isotrapy {30 devation from isotropy): in & fleld of low gradients realized using a flal phantom
axposed by a patch antenna

= Sensor Offset. The sansor offset corresponds 1o the offsel of virtusl messurement center fram he probe Lp
{on probe axis). No lolerance reguirsd.

« Connwcior Angle: The angle is assessed using the informalion gained by detarmining the NORMx (na
uncerEnly roglired)

Cortificate Mo EX3-3857_May15 Page Zof 11



EX3DV4 — SN:3857 May 28, 2015

Probe EX3DV4

SN:3857

Manufactured:  January 23, 2012
Calibrated: May 28, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3857_May15 Page 3 of 11



EX30V4— SN:3857

May 28, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y Sensar Z Une (k=2)
Norm (V/I(Vim))" 0.18 0.44 0,46 + 101 %
DCP (mV)" 04.7 99.8 100.8
Modulation Calibration Parameters
uiD Communication System Name A B C D VR Unc" [
dB dBvV v dB mv (k=2)

a cw X 0.0 0.0 1.0 000 | 1310 | 27%

. Y 0.0 0.0 1.0 144.7

| F 4 0.0 0.0 1.0 147.8

The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of NamiCY.Z do not aftedt the B field uncarntainty inside TSL (ses Fages 5 and §)

" Numetical linearization paramiter: unceajnty
" Uncadainty is determined using 1he max denia

field value.

nol regquired
tiom from finear response applying rectangular distribution and & expressed for the square of ihe

Certificats No: EX3-3857_May15

Page 4 of 11




EX3DV4- SN; D857 May 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f {MHz) © mﬁm’:ﬁy' c"gﬁ}'}i"’ ConvF X | ConvFY | ConvFZ | Alpha® "{:.ﬂ,;'.‘f | ?tﬁi
750 41,9 089 | @75 8.75 975 . D44 | 08B0 | £120%
835 415 0.90 8.26 9.26 9.28 0.25 l' 1.28 | £12.0%
900 415 0.97 9.09 9.08 a.09 040 092 | £120%
1750 40.1 1.37 £.08 8.06 8.08 0.27 080 | £12.0%
1500 400 1.40 7.81 7.81 7.81 0.33 080 | £120%
2000 40,0 1.40 7.83 7.83 7.83 0.29 090 | £12.0%
2300 385 1.67 744 7.44 7.44 0.30 080 | £120%
2450 39.2 1.80 7.08 7.08 7.08 0.27 114 | £120%
2600 38,0 196 705 | 708 7.05 0.35 120 | +120%
3500 37.9 291 .69 6.89 £.89 026 1.48 +131%
3700 317 3.12 6.48 6.48 6.48 0.21 2142 +131%
5200 36.0 456 5.20 520 5.20 0.35 180 | £131%
5300 358 478 4.97 4.87 497 0.35 180 | £13.1%
5600 355 507 4.63 483 463 0.40 180 | #131%
5800 353 527 4.76 476 476 040 | 180 | #131%

© Fraquency validity above 300 Mtz of + 100 MHz anfy applles for DASY 4 4 and higher (ses Page 2), slse il i resticted 1o 2 50 MHz The
uncermnty s the RSS of the ConvF uncerainty at calibmation fraquency and the uncarainly for the indicated frequency band, Frequency vahdity
hislaw 300 MME is ¢ 10, 25, 40, 50 and 70 Miz for CorvF assessments 5t 30, 84, 128, 150 and 220 MHz respechvely. Above 5 GHz frequency
valigity can be extendad o+ 110 MHz

¥ frequencies betow 3 GHZ the validity of tissus parsmeters (v and o) can be ratased to + 10 f liquid compsnsation formuls ie appliad 1o
massuret SAR values Al frmguencies above 3 GHz, the valdiy of tweus parmmetars (x and o) & restricied to £ 5% Theuncanainty is the RES of
thiee CanvF uncedninty for iIndicaed trpet s poramsles.

5 alnha/Denth are determined during calbration. SPEAG warrants that the remaining deviztion due to the boundary effect sfter compaasation is
dhwaiys lese thar = 1% for frequencies balow 3 GHz and below = 2 for freguencies Dalwean 1.8 GH: al ary distance largar [han half the probe bp
tamates fram the boundary

Cerfilcate Mo: EX3-3857_May15 Page 5of 11




EX30V4- SN:385T May 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) = nmﬁf cu?g.ru::f’ﬂ Y I ConvF X | ConvFY | ConvFZ | Alpha® Dﬂnp:lﬁ tﬂ_—;]
750 55.5 0.96 9,88 9.68 9.68 0.53 0.81 +120%
835 55.2 0.97 9.52 .52 8.52 0.41 004 | £120%
900 55,0 1.05 9.30 9.30 9.30 0.44 088 | +120%
1750 534 1.49 777 1.77 1.77 0.35 D80 | £120%
1800 53.3 1.52 7.54 754 754 0,42 080 | £120%
2000 53.3 1.52 7.74 7.74 7.74 0.37 086 | +120%
2300 52.9 1.81 743 | 743 7.43 031 | 080 | £120%
2450 527 1.95 7.29 7.29 7.29 0.39 080 | £120%
2600 52.5 2.16 717 747 7.17 0.19 0.81 £ 12.0 %
3700 51.0 355 6.49 .49 6.49 0.31 131 +13.1%
5200 49.0 530 4.45 4.45 445 0.45 190 | +131%
5300 48.9 5.42 4.25 435 4.25 0.45 180 | 131 %
5600 485 5.77 3.80 3.80 3.80 0.50 180 | 2131%
5800 482 .00 418 416 4.16 0.50 1.90 +131 %

" Frequency validiy abiove 300 MHz of £ 100 MHz only sppiles for DASY w4 and Mgher (eee Page 2), alse § & restivted to = 50 MMz, The
uncerainty le the RSS of the ConyF uncerainly ol callbration Feguency and tha uncertainty for the indicated fréquancy band, Fregquency validity
balow 300 MHz 3 +10. 25, 40, 50 and 70 MHz for ConyF essessments at 30, 84, 128, 150 and 220 Mz resgectively Above 5 GHE freguanty
willdity can be gdtended oo+ 110 MHz

" Al lrogquencies below 3 GHz, ihe walidity of tissus parametais ( and o) can be relaved 162 0% @ liquid compensation formula s epplied o
masurad SAR values. M froquencies abave 3 Gile, ihe validity of tssue paramisers (v and ) is rastricled 1o « 5% Tha uncaftainty is the RSS of
thie ConvF uncanainty for indicaled Lerget tiEsus parnmstars

. AlphaiDepth ars determined durng calibestion. SPEAG warrants that the remaining davialion due (o Ing bourdany sffect after compenzalion is
always less than + 1% for freguencies below 3 GiHz and balow = 2% For Ireauencies Dutwean 36 GHr al any distance lngar than Ball the prooe fip
dlametar from the Boundary

Certificale No: EX3-3857_May15 Page 6 of 11



EX30V4— SN: 3857 May 28, 2015

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)

Ceriificate No: EX3-385T7_May15 Page T of 11



EX3DV4- SN:3857 May 28, 2015

Receiving Pattern (¢), 9 = 0°

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

Cerificate No. EX3-3867_May15 Page B ol 11



EX3DV4— SN:385T

Dynamic Range f(SARpeaq)
(TEM cell , fovs= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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May 28, 2015

Certificate No: EX3-3857_May15
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EX30V4- SN:385T May 28, 2015

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_comF) = 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (§, 3), f=900 MHz

40 -6 06 -04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3857 May 28, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 139.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Prabe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3857_May15 Page 11 of 11



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 3004 Zurich, Switzeriand

Accredited by the Swiss Aocrediation Service (SAS)
The Swiss Accreditation Sarvice I8 one of the signatonas 1o the EA
Multiiateral Agresment for the recognition af callbration cenlificates

Client

; s
o () ¢

Schweirerschor Kallbriordionat
Sarvine sulsse d'etalonnage
Servizlo avizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Cbfmst

Calioration procedurs(s)

Calipration date;

QA CAL-01.v9, QA CAL-14,v4, QA CAL-23.v5, QA CAL-25.v6

Novamber 27, 2015

Calibration Equiprmant used (METE cribical for callbration)

This cafioretion carlifioate dogumnents the tmceabdty o national standards, which realize Ihe physical wnils of messuremants (51)
The measuremenis and the uncanmntes with confidance probabillly are given on the following pages and are part of the cediflicate

Al calibrminns have bEen conductsd in the closad Ishoratory facility: emviconmeant lemperature (22 £ 3170 and bumidity < T0%

This calibration certificate shall not be: reprduced encept i hull without withen aporovisl of the Gbocatony

Frmary Standards 4] Gal Date (Cardiliceio No,) Schedyied Catibration
Power meter E44 188 GB412683ET4 D1-Ape-15 (No. 217-02128) Mar-16
Power senmor E44124 MY 41488087 D1-Ape-15 (No. 217-02128) P16
| Reforence 3 dB Attenuator SN S50548 (3o 01-Apr-15 (No. 217-02128) Mar-16
Refurpnce 20 dB Allenualor SN, SEITT (2} 01-Apr-15 (N 217-02182) ar-16
Refarence 30 dB Attenuaior SN 55129 [30b) O1-Apr-15 (R, 217-02133) Mar18
Reforsmce Probe ES30VE SN 3013 30-Dee-14 {No. ES3-3013_Dac14) Dec-15
DAEA SN 680 1d-Jan. 15 [No. DAFS-BB0_Jan15) Jup-16
Secondary Standams o Chasgy Dabe (in house) Bithaduled Checly
AF ganeralor HE 86480 USIRAIUON 700 4—#@5_{1!1 heush check Apr-13) In housa ofweck: Apr-18
Netwtirk Analyzst HP BTS3E US37I00585 18-Oct-01 {in house check Cuel-15) In housa chete Osl-16
Name Functioh Signatue |
Appioved by Vet Pakovic Techrical Maneger

P

IEsuse. November 27, 2015

Cenificate No: EX3-3854_Novis
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Calibration Laboratory of Wy Schwalmerischor Kallbriordionst

Schmid & Pariner % g Sorvice sulsse d'dtalonnage
Engineerning AG H = g Servielo wiczaro di tacsture

Zoughousstrasse 33, 8004 Zurich, Switrariand ?@; Swins Calibration Bervice

Aecredtes by the Swiss Accreditnfion Servcs |SA%5) Accredituation No.: SCS 0108

The Swisa Accredilation Service i one of the signatories 1o the EA

Mullllgteral Agresmeni for the recognition of calibration certificalos

Glossary:

TSL hssue mmutaling liquid

NORMxy.2 sansilivity in free space

CorvF sen3itivity in TSL | NORMx.y.2

oce diode campressian poimt

CF grest factor (1/duty,_cycle) of the RF signal

AB.CD modulation dependent linearzalion parametars

Pelarization i (p rotation around probe axis

Palarization & 3 rotation around an ans thal 8 0 the plane normal 1o probe sxis (3l messuramen canterd,

L2, & =05 mormal 10 probe axis

Conneclor Angle information used In DASY system to align probe sensor X & the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Reoommended Practice lor Dalermining the Peak SpatialAveraged Specific
Absorption Rate (SAR) In the Human Head from Wirsless Gommunications Devices Measurpment
Technigues®, June 20153 .

by |EC 82200-1, "Procedura to measure the Specific Absarption Rate (SAR] for hand-held devices used in close
peoximily (o the ear (frequency range of 300 MH: 1o 3 GHz)", Fabruary 2005

¢} |EC 62209-2, "Procedure to determing Ihe Specilic Abzorplion Rate [SAR) for wireless communication devices
used In close praximity to the human body (frequancy range of 30 MHz 1o § GHz)", March 2010

d) KDB 865854, “SAR Measurzmean Reguiremanis lar 100 MMz 1o 8 GHz"

Hﬂhuds Applied and Interpretation of Parameters:

NORMzx y.2° Assessed for E-lield palanzation 8 = 0 (f < 000 MMz in TEM-<all. [ = 1800 MH2: R22 wavaguide).
NORMu.y.x are anly intermediate values. |.e., the uncenaintiss of NORMx v,z does not affect the £ Mol
uncettainty insicls TS {see below ConvFl

NORM{Txy.z = NORMy.y.z * frequency_response (see Frequancy Response Chart). This insanzation is
implemeanted in DASY4 software viersions tater than 4.2, The uncertainty of e frequency response i Included
in the stated uncedanty of CanvF.

DCPx.y.z DCP are numencal finearizallon paramelers assessed based on the data of power sweep with CW
signal (no uncartainty required). DCP does not depend on frequency nor media.

PAR: FAR is the Poak to Average Ratio that s not calibrated but determined based on the signal
rharactenslics

Axyz Bryz Cryz Oxyvz VReyz A 8 C, D are numancal ingarization parameters assessed based on
thie dhata of powet sweep lar specific modulation signal. The parameters do not depend on frequency nor
med@. VIF 5 the marimum calbration range expressed in RMS voltage across the diode

ConvF and Boundary Effeqt Parametars” Assessed in flat phantom using E-field (at Temperature Transter
Stamdard for I < 300 MHz2) and inside waveguide using analytical field distributions based an power
measurements for f > 800 MHz. The same salups are used for sesessment of the paramuters applied for
bhundiry compansation (alpha, degpth) af which typical uncertainty values are given. These parameters are
usad in DﬁE‘I’i software to improve probe accuracy close 1o the boundary The sansitivity in TSL comesponds
to NORMx .z * CanvF whereby the uncenainty cormesponds to that given for ConvF A frequency dependant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to = 100
Mz

Spherics! isolropy (30 deviafion from isotropy): In 3 lield of low gradients realized usging & Nat phantom
expasad by a palch antefinz

Sensor Offze! The sensor offsel corresponds 1o the offset of vinual measurement cznter from the probe tp
(on probe axis). Mo wlerance required

Cannector Angle: The angle is assessed using the information gained by determining the NORMx [no
uncertainmy requined).

Coriflcate No EX3-3350 Nov1h Page2of 11



EX3Dv4 - SN;3954 Movamber 27, 2016

Probe EX3DV4

- SN:3954

Manufactured:  August 6, 2013
Calibrated: November 27, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)

Certificate No: EX3-3954_Novi1s Fage 3 of 11



EX30V4- 5N:3554 November 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Basic Calibration Parameters

Sensor X Sensor Y Sansor Z Unec (k=2)
Norm (uV/(Vim)*)" 0.55 0.44 0.54 +101%
DCP (m\V)" 98.5 101.0 96.0
Modulation Calibration Parameters
uiD Communication System Name A B ' D VR Une"
dB dByuv dB mv (=2}
0 cwW X 00 0.0 10 00D | 1471 | #22%
¥ [ 00 1.0 132.7
2 0.0 0.0 1.0 144 .4

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

* The uncartainties of Nom XY, Z do not affect the E'-field uncentainty inside TSL {see Mages § and 6}

" Mumenical linearization parameter, unceriainty ngt raguired.

¥ Uncertainty is delermined sing the max, deviation from nesr responss applying rectangular distribution and 5 expressed for the square of the
fisid vinlue

Certificate No: EX3-39564_ Naw1s Pagae 4 of 11



EX30DV4-— SN-3054 Movember 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pm - c:o?g;"c;i;ny ConvF X | ConvFY | ConvFZ | Aipha® m;u []il:;;
750 419 0.89 1052 | 1052 | 10852 | 033 | 100 | £120%
B35 41.5 0,80 10.10 10,10 10.10 0.6 1.68 £12.0 %
1750 40.1 1.37 8.50 A.50 8.50 030 | 095 | £120%
1800 40.0 1.40 8.18 B.19 8.19 035 | 080 | £120%
2000 40.0 1.40 8.18 8.18 8.18 042 | 083 | £120%
2450 39.2 1.80 7.32 7.32 7.32 0.21 116 | +120%
2600 39.0 1.96 7.28 7.28 7.28 034 | 101 | 2120%
5250 354 471 4.97 497 4.97 040 | 180 | +1319%
5800 35.5 5.07 437 4.37 437 0.50 180 | #131%
5750 354 5.22 4.38 4.38 4.38 050 | 180 | £131%

“ Fregquency validity above 300 MHzof + 100 MHz anly spplies tor DASY 4.4 and highar [see Pags 2), alse it s resticted 1o ¢ 50 MHz. The
uncertainty is the RSS of the ConvF unceranty e oalibretion frequancy and 1he uricertalinty for the indcatad freauency band Fraguirsy valdity
bislow 300 MHz is £ 10, 25, 40, 50 snd 70 MHz for ConvF assesaments af 30, 54, 128, 150 and 220 MHz respectively. Above 5 GHz faquency
yalidity can be extanded 1o ¢ 170 MHz.

" AL frequencies hakow 3 GHz the valigity of tieaue paameters (e and o) can bs refaked to ¢ 10% i huid compensation formula is applied 1o
misianiired SAR values Al frequencigs above 3 GHz, (he validity of lissue paramelers (c and o) i restricted o 2 6% The uncertanty & the RSS of
the ConvF uncertainty for indicaled large! besue parmmeles.

“ MphaDeplh are determined dunng calibration, SPEAG waran!s thal (he retaining deviation due io \he boundory effecd afisy compensation s
ahwivys less than = 1% for freguencies balow 3 GHz and talow £ 2% for fregquencies beltween 3-6 GHz al any distance lamger than half fhe probe tp
dimmetar tram tha baundary.

Cariificata No: EX3-3354_Nov15 Page 5 of 11



EX3DV4— SN 38854 Newvember 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth "~ Unc

f(MHz)® | Permittivity" (sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.6 0.96 10.22 10.22 1022 | 030 1.1 +12.0 %
35 55.2 0.97 10.17 10.17 10.17 0.20 159 | £120%
1750 534 1.49 8.17 8.17 B17 0.32 096 | £120%
1800 53.3 1.52 7.80 7.90 7.80 0.40 082 | +120%
2450 52.7 1.95 7.45 7.45 7.45 0.43 080 | +120%
2600 52.5 216 7.08 7.08 7.08 0.37 D80 | £120%
5250 48.9 5.36 425 4,25 425 0.50 190 | 13.1%
5600 485 577 365 1.65 385 0.860 190 | £131%
5750 48.3 584 | am 3.77 3.77 0.60 190 | £13.1%

® Fraguency validity sbeve 300 MHz of = 100 MHz anly applies for DASY va 4 and higher (see Page 2), alss i s restricted 1o = 50 MHz The
uncetainty 8 the HSS of e ConvF uncertainty &t calitratron frequency and the uncertainty for the indicated fregusnoy band: Frequancy watidity
balow 300 MHz |8 £ 10, 25,40, 50 and 7O MHz for ConvF essessments at 30, B4, 128, 150 and 220 MHz respectively, Above 5 GHe frequanay
validity con ba axdanded to £ 110 MHz

¥ A8 frequenies below 3 GHe, the valldlity of tissus paremetars (o and o) can ba reldaet 1o = 10% if liguid compensation formula & applied o
maasured SAR values, Al frequincies above 3 GHe the validity of Ussus poramaters (¢ and a) s restncted to = 5% The uncertainty is the RSS of
the Gonv® uncartainty for indicated target tssuo parsmeters.

" Alphaitspth sre determined during calibration, SPEAG warmants that the remaining deviation dus to the boundsry effect affer compensation is
plways Igas than & 1% for freguencies balow 3 GHz and below £ 2% for frequencies between 3-8 GHz st any disiance farger thas half the proba fip
diamar from the boundary

Certificate No: EX3-3954_Nov15 Page 6 of 11



EX3DV4— SN 3954 MNovember 27, 2015

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)

Cerlificala No; EX3-3854 Nov15 Page 7 of 11



EX3DV4- SN:3954 November 27, 2015

Receiving Pattern (¢), 9 = 0°

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

Cartificata No: EX3-3854_Novi15 Page B of 11



EX30Va- SN.3954

Input Signal [uV]

Dynamic Range f(SAR}c.4)
(TEM cell , fovs= 1900 MHz)

MNovembar 27, 2015

10

3
L

-

=
=
I

10

SAR [mWiem3]
not compensated

10 10 10 10 10 10¢

102 15 108 o1 10
SAR [mWicm3)

ot compansated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificale No: EX3-3854 Novis
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Movember 27, 2015

EXIDV4— SN:3054
Conversion Factor Assessment
f= B35 MHz. WGLS RS (H_convF) 1= 1900 MHz. WGLS R22 {H_mnvF}
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Deviation from Isotropy in Liquid
Error (6, 8), f= 900 MHz

Deviation

-1a -0& -08 -04 02 00 02 04 0. 0.8 1.0
Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)

Cartificate No: EX3-3954 Nov15 Page 10 of 11



EX30V4- SN:3854

November 27, 20156

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Other Probe Parameters

| Sensor Arrangement Triangular
Connector Angle (7) B3.5
Mechanical Surface Detection Modea enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mim
Tip Length B mm
Tip Diameater 25 mm
Prabe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cedificate No: EX3-3854_Novis
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Calibration Laboratory of o,
Schmid & Parther

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzetland

S Schweliarischar Kafibrierdienst
cC Serviee sulsse d'@alonnage
S

)

Saervizio svigzero di taralura
Swiss Callbration Service

!

e
Frab gy

Mcoradiled By g Swiss Aocteditation Sorvice (BAS)
The Swiss Accroditation Service s one of the signatories to the EA
Multiiat=ral Agreement for the recognition af calibration cedificaies

Accreditation No.: SCS 0108

ciiont  Auden Certificate No; EX3-3801_Jun15
CALIBRATION CERTIFICATE
Ciiyect EX3DV4 - SN:3801

Calibraton progedure(s)

QA CAL-01.v9, QA CAL-14.v4, DA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Eqlibraten gute; June 19, 2015

This callbrabion eaifieale documients he baceabibty Jo naficnal standards. sheh siize the Fysical uilts of measurenents (S1)
The moasurerrants and (he uncetalnles wilh confidence probabiity sre given on the lollswing pages ol ane gar of the curlificate

AR calibrations have been conductad in theglosed jaboratory tacilily: environmanl lemperaiure (22 = 3]°C and humidity < T0%

Calibration Eguipment used (METE entical for calibrasam}

Brimary Btandardy D Al Cmte (Cerfificats Mo, | Srheduled Calitwatlon
Prawsr mestar E44188 GR412038T4 Q1-Apr-15 (Ne. 217-02128) Mas-186
Fowet sefisar E4412A MY41406087 01-Apr-15 (Mg, 217-02125) Mie-18
Relarance 3 4B Aflenyatae S 25054 (30} 09.Ape-15 (No. 217.02129) Mar- 16
Helerance 20 dB Attenuator EN: S5277 (20x) D1-Apr-15 (No. 21 7-02132) Mias-16
Reference 30 OB Alenuntor EN: S5128 (306 01-Apr-15 (No_ 217-02133) hiar-16
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Callbration Laboratory of @;}- Schweteatlushiar Kallbrierdianat

Sohmid & Partner m
o T

Sorvice suisss datalonnage

“auowm

Engineering AG — Servizia svizzero di taratur
Teughausstrasso 43, 8004 Zurich, Switsarland \—-:“":‘;-" Serine Calibratien Service
Mecreineg By 1Ha Swiss Ascresilation Soasis (RAS0 Acoradienen No = SCS 0108
The Swiss Accraditation Service s one of the signatories to the EA
Multiiateral Agreemant for the recognition of calibration cerdificslos
Glossary:
TaL tiesue simulating hgod
NORMs,y.2 sanstivity in free space
CanvF sansitivity In TSL / NORMy w2
pee dipds compression pain
CF cres! tactor (Vduty_cycie) of the RF signal
ABCD modulation dependent linearizalion paramelesrs
Palanzation ¢ o rotation around probe ans
Enlarization ) # rotation sraund an axis that = in the plane narmal o prole 2xs (at measurement center],
&, =015 normal 1o probie ans
Connactor Angle information used in DASY system to align probe sensor X 1o ihe robof coordinale system

Calibration is Performed According to the Following Standards:

al

b}

Meth

IEEE Std 1628-2014, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Speaific
Absorption Rate (SAR) In the Human Head trom Wirsless Communications Davices: Measuremaent
Techniques'. June 2013

IEC 68220091, "Procedure to moasuis the Bpacific Absorption Rate (SAR) for hand-hald devices used in close
proximity 1o the ear (frequericy rangs of 300 MHz © 3 GHz)®. February 2005

ods Applied and Interpretation of Parameters: _
NORMze. v,z Assessed for E-field polanzation 4 =0 (f < 900 MHz in TEM-zall, { = 1800 MHz R22 waveguide),
NORMY.y.2 are anly imermediate values, | 8., the uncemainties of NORMx, v,z does not affect the E™-feld
uncertainty inside TEL (see below ConvF).

NORMNx, .z = NORMzx y,2 * reéguenay_response [ses Frequency Response Chart) This linzanzation is
implemented in DASY4 softwars versions laler ihan 4,2 The uncertamnty of the frequency response |s included
in the stated unceranty of ConmvF

OCPx vz DCP ars numercal lireanzation garametars assessed basad on the data of power sweap with CW
signal (no uncanzinty required). DCP does not depend on frequency nor media,

PAR: PAR iz the Peak to Average Ratio thiat is not calibrated but determined based on the signal
characierishics

Axy r: Byy.z, Cryz Dnyz VRxyz A B C, D are cumedcal inearization parameters assassad based on
e data of power sweep for speaific modulation signal, The parametars to not depend on frequancy nor
media. VIR 8 tha maximum calibrabion range expressad in RMS vollage acrass the diode.

ConvF and Boundary Effect Paramefers: Assessed in flat phantom using E-field (of Temperature Transfer
Standard for t = BOO MHz) and inside wavaguide using analyiical field distributions bassd on power
measurements for { > 800 MH2. The same selups are used for assassment of the paramieters applied for
boundary compansation (aipha, depth) of which typical uncertainty values arg given. These parametars are
used in DASY4 software 1o Improve probe acourady close to the boundary. The sensitivily in TSL cornesponds
to NORMx. y.z * ConvF whareby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4 4 and tigher which zllows extending the validity from £ 50 M2 o £ 100
MHz

Spherical Isatrupy (30 devistion from sofropy): in 2 field of kw gradiants realized using a flat phantom
exposed by & palch ant=nns

Sensor Dffsel The sensor offssl corresponds to the offset of vinual measurement centar from the probe tip
{on prabe axis). No lolerance reguined

Conniector Angle: The angle i assessad using the infarmation gained by detsrmining the NORMx (ne
uncsriainty reguired].

Ceitfleate Mo EXI-3801_dunts Fags2ol 11
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Calibrated for DASY/EASY Systems

[MNote: non-compatiie with DASY2 systemnl)
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EXHIVA- SNF0 Jufhia 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Basic Calibration Parameters

Sensar X Spnsor ¥ Eansor Unec (k=2)
Marin 'Luw;wmfr 0.54 0.60 0.53 +101%
DEP (mV) 1001 100.7 1004
Modulation Calibration Parameters
uiD Communication Systom Nom A a [ D VR lng"
dB dBVuv B mV (k=2)
i] cw X oo 0o | 10 OoD | 1458 | =27 %
Y 0.0 0o | 10 152.0
Z2: | _qb 0o 10 | 1428

The mlsarled uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
prabability of approximately 95%.

“m_wammv:mmmm#-m srtninty ingine TSI, {s6e Pages 5 wnd 8)
* Wiy llssarzation parartister incethulily nod seduved | )
;@mﬂamwmm uning ine mae: Sevption from near responss apetymg rectimgls astinn ST s Hepressed ot Ihe shuste of s

Caitificate No: EX3-3801_Jin15 Fagsddi 11



EX30V4- SN-3401 June 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Calibration Parameter Determined in Head Tissua Simulating Media

f(MHz)" m& cn:dsr':fv ¥ ConvF X | ConvEY | ConvFZ | Alpha” 1 _{W}n m
750 419 0.69 918 9.16 916 0.26 128 | 2120%
a5 415 0.90 8.681 g8t | a8 JI[ 0.28 | 126 | 21204
g 415 087 8.7 B.78 B.78 042 | 082 | £120%
1460 405 120 7.74 7.74 774 0.41 080 | 2120%
1750 404 1.37 | 788 7.68 7.68 039 | 080 | =120%
1800 40.0 1.40 7.38 738 7.38 036 | 080 | +120%
2100 398 1.48 T7.56 7.56 7.56 041 0B2 | =120%
2450 392 18D 6.78 78 6.78 p32 | 09s | =120%
2600 39.0 1.86 .60 6.80 8.60 037 | 096 | =120%
5300 6.0 4,66 4850 480 480 030 | 180 | $131%
5300 35.8 478 481 4,81 481 | 030 | 18D | +131%
5500 356 486 482 482 4.82 035 | 180 | =131%
5L 355 507 4.83 4863 483 0is 1,80 | $131%
BB 353 527 440 440 | 4.4n 140 180 | £134%

T lFjuimney muu-um FE‘IGT mwd = L0k piHz mwmﬂsﬁg DASY n:fm&lummr (Mt Mm%ﬂ*ﬁmﬁt S W ?:ldm
T = Ta b T sl el iy @t Safitatine roquercy and thi uneantin
beslery 300 Mz = & 10, 35, 40, 50 @it 70 Wiz Toe ConvF sswacritite gl 31 G tmiﬁmmmmm Atinve § EHE hiealisncy
ity can be meended to 2 Tﬂ:rl.lH:

Al Frguereess telos § GHp, s vplelily &tz parmmistens (U and o) car be pedbeed o o 10% U leld cimpersadtion furmuls s appied &
(resitniest SAR vl A frogusati abive 3 Sz this iy of iesom Dbl (B and oF o oesifici 0 = 5% Tho arc=ia) ity o )= SR of
ffm Come IFmetamy T meimated nirpet sy parmmeies

e diskerninad duling culsration. SPEAD walrtRils Tt 1N euntiiinng et i o 1 beuieuly = sfier compssiing s
Abwinys IS i & 13 for Sonuencass Satte 3 GHe 3! tfonw = 2% lor Irequarctes batvest 00 Ghteal any distincs L= (han nalt ine jrobe ip
dlarmates Iracn e Bolndaly.

Charfthicaln Kot EXU-S801 Junl & PageSol i1



EXADVA- ENIA0Y

Jlpe 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) " _pmﬁ . m?;"m} J ConvF X | ConvFY | ConvEZ | Alpha® ﬂ m
750 555 096 | @88 | 880 889 | 042 | 080 | =120%
B35 552 097 B78 | 878 878 n42 | ogg | zw20%
800 55.0 1105 8.63 B,63 883 | 050 | O8O0 | 2120%
1450 54.0 130 7 51 7.51 751 0.24 1,22 £1206%
1750 834 149 732 7.32 732 048 | 1088 | £120%
1600 533 1.62 7.44 7.14 734 030 | 104 | 2120%
2100 | 53.2. 1.62 141 T4 741 035 080 | $120%
g0 | 537 1.85 6.84 .84 BB4 | 037 080 | =120%

2600 525 216 | 668 .68 688 | 043 088 | =120%
s300) 490 sag | s3s | sz | a3 | gaw | 1m0 | su31%
5300 488 542 4.27 427 427 0.40 190 | =131%
5500 486 5.65 3.99 380 399 | 045 190 | 2134%
S600 85 577 381 3.81 381 | 045 180 | £131%
SA00, 4.2 5.00 384 384 | spM I. 0.45 180 | #131%

" Frequenicy veiolly shose SO0 Mizof = 100 e oy apolies fie DMSY V4 4 anit highsr (s Paitin 2| wika £ esiticted o £ S0 MH2 The
fih St FESS of the Conef® uncgrtamiy ai canbmiion freguanty and the umcermmy for =

'ha!mlq'-m MFE = = 1035, 40. 50 et 70 Mz fir ConyF assestmenis ai 3 62 128 ¢
validity aan be-saended oo 110 MHz

Comd LEmmamtiiimhy for mel|isated mrped e pacmmeia

2 frogidsy

bilanat F repamy valkdin

=l 230 M rmapeilvdly. hbbee 5 GHE Nnginney

Al oguesiss bedose § GH2 (15 vailiily & bedis paesratir (c AN e | oo o felenii b = 0% 1 ligu cosngemaotnd lamuls i spidodg iy
rei i SR wlst . AT Tiecuonsine ubove TIME. v welisily of iasun parsmotirs (boant o) e resiioied o + 5% The unomamy i ne BSE 9

rmﬂuphuﬂupm e istmerninad duiing ealtiralion SEEAG wairrmris Ial [ e deviation. dise Yo [ ensary afTect ofisr compenmion &
Irerparriaes batamen L8 Gz oy ony dislabes lorpee than hail ine rots o

by ess lha e 1% for frequencies teton 3 GHE and tislnw = 2% 1

dicmiite friiish thie

tatictaly
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EX30V4- SN.3801 June 18, 2015

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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EX3DVA- SN 3601 June 19, 2015

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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June 19, 2015

EXBDV4- SN.3801

Dynamic Range f(SARcaq)

(TEM cell , fyu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Page 9ol 11

Cerfificate No, EX3-3801_Jun15



EXIDVa4- SN:3801 June 14, 2015

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_com) = 18900 MHz WGLS R22 (H_convF)

|
5 ﬁ\ ]
z " 2 g
%N {
- 5

i-b;I e ;n — 'n-é.ﬂ prs e ﬂ- H;—— ‘-- ..-= - = ‘1.‘:1”'_.-1 pes - rd

.r-’u':: -!ﬂ-.lnt uuﬁ.:.l et
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Desyiatian
5 L == oo =
*bﬂbﬁg-ﬂzhmﬂ

comos

-4¢ 08 -06 -04 -02 00 02 04 0B 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXabVa~ SN.307 June 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Other Probe Parameters
Sensor Arrariament Trianguiar
Connatior Angle (') 125.7
Mechanical Suface Deteclion Moda anabled
Oplical Surface Delzction Mode dizabled
Frobe Overall Langth 337 mm
Protiet Body Diameter A0 mm
Tip/Length amm |
Tip Diameter 25 mm
Frabs Tip 1o Sansor X Calibration Point 1 mm

Probe Tip to Sensor Y Caliralion Pont 1mm
Probe Tip to Sensor 2 Calibration Paint 1 mm |
Recommanded Measuramant Distance from Surface 1.4 mm |

Cenificate Mo: EX3-3801_Juns Page 11 of 11





