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

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 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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

» SAR measured: SAR measured at the staled antenna input power.

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

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

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

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

DASY Version DASYS V5288

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantorm

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The follawing parameters and calculations wers applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220%C 419 0,89 mho/m

Measured Head TSL parameters {22.0+02)°C 41.3x6% 0.90 mho/m £ 6%

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

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

SAR measured 250 mW input power 2.07 Wikg

SARA for nominal Head TSL parameaters

normalized to 1W

8.18 Wikg = 17.0 % (k=2)

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

condition

SAR measured 250 mW inpul power 1.36 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 5.38 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculalions were appliad.
Temperature Permittivity Conduclivity

MNominal Body TSL parameters 220°C 55.5 0,86 mho'm

Measured Body TSL parameters (22.0 £0:2) °C 54626 % 0.98 mho/m £ 6%

Body TSL temperature change during test <05°C - e
SAR result with Body TSL

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

SAR measured 250 mW input power 2.20 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

B.63 W/ikg = 17.0 % (k=2)

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

candition

SAR measured

350 mW input power

1.44 W/Kg

SAA for nominal Body TSL parameters

nomalized 1o 1W

5.67 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Iipadarice, transiomed (0 lzed poinl 5450 -07 5
Aeluin Loss -27.4dB

Antenna Parameters with Body TSL

Impedance. ranstarmed to feed paint 49.940-28 0
Ratum Loss -30.8 d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1,034 ns

Atter long lerm uss with 100W radinted pawer, onily a slight warming of the dipole near the leedpoint can be maasured.

The dipole is made ol standard semirlfid coaxial cable, The center conpuctor of the fesding line ks directly connected o the
seconid am of the dipole. The antenna is theretare shar-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms n ordat 1o improve miatching when Igaded according 1o the pasition as explained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard,

Mo excessive force must be applied o the dipole amms. bacause they might band or the solderad connections near the
faadpoint may be damaged

Additional EUT Data

Manutaciured by SPEAG
ianutactured on MNovembar 15, 2012
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DASYS5 Validation Report for Head TSL

Test Loboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3: Serial: D750V 3 - SN: 1078

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: =750 MHz; o= 0.9 §/m; £, =41.3; p = 1000 kg/r’
Phantom section: Flut Seetion

Meusurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration;

Probe: EX3DV4 - SN7349: ConvF10.17, 10,17, 10,17y Calibrated: 15,06.2016;

Sensor-Surface: 1 4mm (Mechanical Surfuce Detection)
Electrenics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASYS2 52.8.8(1258); SEMCAD X 14.6.1((7372)

Daie: 22.06.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: ds=3mm, dy=5mm, dz=5mm
Reference Value = 57.85 V/m; Power Drift =0.01 dB
Peak SAR (extrapolated) = 3.07 Wikg

SAR(] g) = 2.07 W/kg;: SAR(10 g) = 1.36 W/kg
Maximum value of SAR (measured) = 2,73 Wikg

-2.00

-4.00

-6.00

-8.00

-10.00

0dB =273 Wikg = 4.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.06,2016
Test Laboratory: SPEAG. Zunich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1078

Communication Systen: UID'0 - CW; Frequency: 750 MHz

Medium parameters used: [ = 750 MHz: 6 = 0.98 S/m: 6, = 54.6: p = 1000 kg/m™
Phantom section: Flut Section

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

DASYS2 Configuration:
o Probe: EX3DV4Y - SNT7349: ConvF(9.99. 9.99, 9,99y Cdlibrated: 15.06.2016:
e Sensor-Surfuce: |dnmum (Mechanicul Surface Detection)
» Electronics: DAE4 Sn60 1 Calibrated: 30.12.2015
» Phantom: Flat Phantom 4.9L: Type: QDOOUP49AA; Senal: 1001
o« DASYS2 52881258y, SEMCAD X 14.6.10(7372)

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

Reference Value = 56.86 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.26 W/kg

SAR(] g) = 2.2 W/kg; SAR(10 g) = 1.44 W/kg

Maximum Value of SAR (measured) =291 Wikg

dB

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB =291 Wikg = 4.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG B Servizgio svizzero di taratura
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Accredited by the: Swiss Acoresitation Sarvice (SAS) Accreditation No.. SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of callbration certificates

Client Auden Cortificate Na:

D835V2-4d120_Juni6

[CALIBRATION CERTIFICATE

Objact D835V2 - SN:4d120

Calibration procadurats) GA CAL-05.v8

Calibraticn date: June 22, 2016

Al calibtations have boen conducted in 1he clos=d laboratory facllity: environmient temperatin (22 = 3)'C

Calibration Equipment used (METE critical for calibratian)

Calibration procedure for dipole validation kits above 700 MHz

Thig calitbration ceificate documents the traceability to nattanil standaeds, which mealiza the physical units of miasurements tEr!_
The measuremants and the uncenainties with confidence probability are given.on the following pages and are part of the centificats.

and humidity < 70%.

‘This calipration centiticata shafl not be reproduced except in full without written approval of the laboratory.

Primary Standards 10w Cal Date (Certficate Na.) Seheduled Calibration
Pawer matar NAP SN 104778 06-Apr-16 (Mo, 217-0228B/02289) Apr-17
Power senstr NAF-Z81 SN 102244 0B-Apr-15 (Mo, 217-02288) Apr17
Powar semsun NEP-Z91 SN 103245 06-Apr-16 (No. 217-02288) AprT
Relerence 20 dB Attanuator SN: 5058 (20k) 05-Ape-16 (No. 217-02243) Apt-1T
Typa-N mismafch combination SN 5047.2/ 08327  05-Apr-16 (No. 217-02295) Apr-17
Feference Probe EX30VA SM: 7349 15-Juns 16 (Na. EX3-7348_Jun16) dun-17
DAE4 5N: 601 30-lec-15 (No. DAE4-601_Dac13) Dec-18
Secondary, Standards D # Check Data {in houss) Seharfuled Chack
Pawer meatar EPM-3424 SN, GBITAR0TT O7-Ogt-15 (Np, 217-022223 In house check, Ccl-16
Fidwar sagison HP 84814 SN: US3T202TR3 O7-Cicl-15 (Mo, 217-0220% In housa check: Cet-16
Pawergineor HP B481A SN MY41082317 O7-Det-15 (Nou B17-02225) In house check: Oct-16
HF generator RES SMT-06 SN: 100872 15-Jun-15 (in house check Jun-15) In house eheck: Oot-16
Network Analyzer HP BYS3E SN: US37E8058s 18001 [in house chack Ool-15) In house check: Oc-16

Name Flnetion Signatire |
Gallbrated by Claudio Leubler Laboratory Technician T k_h

Ak

Approvad by Katja Pokovic Technical Manager //é,/(,? /; 7

Issued’ June 27, 2016
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Ancreditad by the Swiss Accroditation Sanice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agreement lor the recagnition of calibration cerificates

Glossary:

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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human boedy (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Corificatn No: DB3GV2-44120_Jun1f Paga 2 of B



Measurement Conditions

DASY systern conliquration, as far as nol given on page 1

DASY Version DASYS Vo288

Extrapalation Advanced Extrapolatitin

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacar

Zoom Scan Resolution dx, ¢y, d2 =Emm

Frequency 8135 MHz = 1 MH:
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220-C 41.5 0.8 mhaim

Measurad Head TSL parameters (#2002 "C 410 £8 % 0.82 mhom =65

Head TSL temperature change during tes! <D5"'C e -
SAR result with Head TSL

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

SAR measyred 250 mW input power 240 Wikg

'BAR Tor nominal Head TEL paramsters

normahzed 1o 1W

.42 Wikg = 17.0 % (k=2)

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

cotdition

SAR measured

250 mW inplt powar

1.55 Wikg

SAF for nominal Head TSL paramelers ncitimallzed ta 1W B.11 Wikg = 16.5 % (k=2)

Body TSL parameters
The lollowing parameters and caleulptions wete applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters: 220°C 552 3.97 mha'm

Measured Body TSL parametors (220=02)C S544+6% 1.01 mho'm =6 %6

Body TSL temperature change during test <057C ween e
SAR result with Body TSL

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

SAR mensurad 250 mW inpul powet 248 Wikg

SAR for nominal Botly THL parameters normalized fo 1W 8,52 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.60 Wikg

SAR for nominal Body TSL parameters:

nomnaized 1o TW

6.23 Wikg = 16,5 % (k=2)

Carificate No: DE35V2-40120 Junib.
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, tanslbomad (o l2ed polin

51.72-410

FRetum Loes

-&7.0d8

Antenna Parameters with Body TSL

Impedance. iranstormead to feed pomt

4660-65 |0

Hesturn Loss -225¢8
General Antenna Parameters and Design
Electrical Defay (one directon) 1307 ns

After long term use with 100W radiated power, only & light warming ol tha dipole near the fdedpaint can be measUred

The dipale is made ol standard semirigid coaxial cable. The center conductar of tha teeding line Is ditectly connected 1o the
sacond arm of the dipole The antenna |s therefore shon-circulted for DC-signals. On some of the dipales, small end caps
ars atded o the dipole arms in order fo improve matching when loaded according to the position as explained in the
‘Measurement Conditions’ paragraph, The SAR data are not affected by this changs: The overall dipole length s st

according o the Standard,

Mo excesswe fores must be applied to the dipole nrms; bacause they might band or the solderad connactions naar the

teadpoint may be damagad,

Additional EUT Data
Manutaciured by SPEAG
Marutaciured on June 248, 2010

‘Carificate Mo, DEZSV2A120 JintE
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DASYS5 Validation Report for Head TSL

Date: 22.06,2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V 2 - SN:4d120

Communication System: UID 0 - CW; Frequency: 835 MHz :
Medium parameters used: 1= 835 MHz: g = 0.92 S/m; g = 41: p= 1000 kg/m”
Phintom section; Flat Section

Measurement Standard: DASY S(IEEEAEC/ANST C63.19-2011)

DASYS2 Configuration:
« Probe; EX3DV4 - SN7349; ConvF(9.72,9.72, 9.72), Calibrated: 15.06.2016;
« Sensor-Surface: L4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 4.9L: Type: QDOOOP49AA; Serial: 1001
o DASYS252.88(1258); SEMCAD X [4.6.1007372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 61.88 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(I g} = 2.4 W/kg: SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.21 W/kg

-2.21
-4.43
-6.64

-8.86

11.07

0 dB =321 W/kg =5.07 dBW/ke

Certificate No: DB3SY2-4d120_Jurils Page5of 8



Impedance Measurement Plot for Head TSL

22 Jun 2016 12:14:44
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG. Zunch, Switzerland

DUT: Dipole 835 MHz: Type: DE3SV2; Serial: DE35V2 - SN:4d 120

Communication System: UID 0 - CW; Frequéncey: 835 MHz

Medium parameters used: f =835 MHz; o= .01 S/m; 6. =54.4; p= 1000 kg/m'
Phuntom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSLC63,19-201 1)

DASYS2 Configuration;

Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
Sensor-Surface: 1.4mm (Mechanicul Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDOUOP4A9AA:; Serial: 1001

DASYS52 52.8.8(1258): SEMCAD X 14.6.10(7372)

Date: 22.06.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm
Reference Value = 59.94 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.62 Wike

SAR(] g) =246 W/kg: SAR(10 g) = 1.6 W/kg
Muximium value of SAR (measured) = 3.25 Wikg

0dB =3.25 Wrke = 5.12 dBW/kg

Cartificate No: DB35V2:4d120_Jun16 Page 7 ol B



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kallbrierdienst

- :‘\ W et J.- 5
Schmid & Partner o— c Service suisse d'dtalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Acoreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatoties to the EA
Multilateral Agreemant for the recognition of calibration certificates
cient  Auden Certificate No: D1750V2-1023_Jun16
CALIBRATION CERTIFICATE
Otject D1750V2 - SN:1023
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: Juneg 23, 2018

This calibrmtion cerificate documenss ihe traceabilily to national standards, which realise the phiysical units of measuramants (S1),
The measdrements and the uncerainiies with confidence probability are glven an the following pages and are pant of thie caniticate.

Al calibrations have been conducted in the closed laboratory tacility: environment temperature (22 + 3)°C and humidity « 70%:

Calibration Enuipment used (MATE critical for calibration)

Prmary Standards 10 # Cal Dale (Canfficate Noa.) Seheduled Calibeation
Powar migtar NRP SN 104778 OG-Apr-16 (No. 217.02288/02285) Apr-1T
Powar sarsar NRP-204 5N: 103244 06-Apr-16 (Mo, 217-02288) Apr-i7
Fowir sanser NRP-Z93 Sh: 103245 D6-Apr-16 (Mo, 217-02780) Apr-17
Relersnce 20 dB Attenuator S 5058 (20k) O5-Apr-16 (No: 217-02292) Apc17
Type-N mismatch combination BN; 50472/ 068927  05-Apr-16 (N, 217-02205) Apr7
Refarence Probe EX3DVA SN; 7340 18-Jun-16 (No: EX3.7348. Juri16) Jun-17
Ak SN B0 30-Dec-15.(No. DAE4-601_Dés1s) Dec-16
 Secondary Standards [} Chick Data (in housd) Scheduled Check
Powar meter EPM-4424 Shi: GBI74B0704 07-Oet-15 (Ne, 217.02222) I housie ctheck: Ot-16
Power sensor HF 84814 BN LIS3raeran F7-0et-15 (No, 217-02222) In hewse oheck: Got-16
Powsr salisor HF 84814 SN MY 082317 0F-Oct-15 (Mo, 217402223) In house check: Ot 16
AF generatol RAS SMT-06 SN 10078 15-Jun-15 (in house check Jun-15) in house check: Qot-16
Malwark Analyis: HP B763E 5N: LIS37300565 18-0at-071 (i houss check Oct-15) In house check: Oot-16
Mame Funchion Sigratiire
Calibrated by Michne! Waber Laboratory Technician }&

Appraved by Kalja Pokavic Technical Manager W

lasied! June 27, 2016

This callbration cerdificata shall not be regroduced-except in full withou! Wwitlsh approiel of the lsboratony.

Cerficate No: 01750V2-1023_Junis Page 1of8



Calibration Laboratory of s

] EN e Schiweizerischer Kalibrierdienst
Schmid & Pariner iﬁﬁ Sefvice sulsse d'étalonnige
Engineering AG oo Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swies Calibration Service
ey
Anceadited by the Swiss Accraditation Senvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “|[EEE 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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificata No: D1750V2-1023_Jun16 Fage 2ol 8



Measurement Conditions

DASY system configuration, as fat as not given on page 1
DASY Version DASYs V5288
Extrapolation Agvancad Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx; dy. dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calbulations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1,37 mihalm
Measured Head T5L parameters (220=021°C W26 1.35 mhpim + & %
Head TSL temperature change during test <05'C e e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW ihgiul powsr 9.01 Wikg
SAR tor nominal Head TSL paramstars formalized fo 1W 36.2 Wikyg = 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL eaniion
SAA measursd 250 MW input povet 478 Wikg

SAR for nominal Head TSL parameters

marmalzed 1o 1W

19.2 W/kg £ 16.5 %= (k=2)

Body TSL parameters
The folldwing parameters and calculations wers applled
Temperaiure Permittivity Conductivity
MNominal Bady TSL parameters 22o0rc 534 1.48 mho/m
Measured Body TSL parameters (220+02)"C 530=6% 1,46 mho/m + 8%
Body TSL termperature change during test < 05'C - =
SAR result with Body TSL
SAR averaged over 1 em’ {1 g) of Body TSL Gondition
SAR measured 250 mW input power 8,93 Wkg
SAR for nominal Bady TSL parameters normalized o 1W 36.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW. inpilit power 4.79 Wikp
SAR for nominal Body TSL pararmalers normalized to 1W 19.3 Wikg = 16.5 % (k=2)

Certihcate No; D1750VE-1023_Juni6
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSI

Imgsdance, transtormed to fesd PNt 50811+ 0.2
Relum Leoss -47.6 dB

Antenna Parameters with Body TSL

impedance, transformad o tead poin 7040-04 1
Faturn Lass -29.7 dB

General Antenna Parameters and Design

Elecincal Delay (one tfireption) 1.217 05

Alter long term use with 100W radintad power. only a slight warming of the dipole near the leedpoint can be measured.

The dipdle ts made of standard semingld coaxial cable. The center conductor of the feading line is dirsctly conrigatad & the
secand amm of the dipole. The antenia is therstare shoft-circuited for DC-aignals. On soma of thi dipoles, small end caps
&ra added fo the dipole arms In ordet 1o improve malching when loased according 1o tha position as explained in the
"Measuremenl Conditions” paragtaih. The SAR data are not affected by this chatige. The overall dipale length is still
according 1o the Standand,

Mo excessive furce rmiust be applied to the dipole arms, bacauss hey might band or the soldered connections near the
teedpoint rmay be damaged, '

Additional EUT Data
Manufactured by SPEAG
ftariufaictiusgd on August 20, 2009

Cerdicate No: D1750V2-1023_ Jun15 Page 4of 8



DASYS Validation Report for Head TSL

Date: 23.06,2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1023

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f= 1750 MHz; o = 1.35 S/m: &, = 39.2; p = 1000 ke/m’
Phuntom section: Flay Section

Meusurement Standard: DASYS (IEEE/AEC/ANSI C63.19-201 1)

DASYS52 Conliguration:
»  Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46. 8.46); Calibrated: 15.06.2016:
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60]; Calibrated: 30.12.2015
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 100)

» DASYS2 52:8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.4 Vim: Power Drifr=-0.01 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) =9.01 W/kg: SAR(10 g) = 4.78 W/kg

Maximum value of SAR (measured) = 13.9 W/ke

3,60
- .7.20
-10.80

=14.40

-18.00

0dB = 13.9 Wikg = 11.43 dBW/kg

Certficata No: D1750V2-1023_Jdun16 Page 5of 8



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

Test Laborutory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2: Serial: D1750V2 - SN: 1023

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f= 1750 MHz; o = 1.46 S/m; &, = 53; p = 1000 kg/m’
Phuntom section: Flut Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.25, 8,25, 8.25): Calibrated: 15.06,2016:

Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601: Calibruted: 30,12.2015
Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA: Serial: 1002

DASY32 52 8.8(1258): SEMCAD X 14.6.10(7372)

Date: 23.06.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=Smm, dz=Smm
Reference Value = 100.9 V/m: Power Drift = -0.04 dB
Peak SAR (extrapolated) = 15.9 Wikg

SAR(1 g) = 8.99 W/kg: SAR(10 g) =4.79 W/kg
Muximum value of SAR (measured) = 13.6 Wikg

-3.60
-7.20
-10.80
-14.40

18.00
0/dB = 13.6 Wikg = 11.34 dBW/kg

Cerlificate No: D1T50V2-1023 Juntg Page 7 ol 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e

SN Schwaizerischer Kalibrierdienst
F oy Wy
Schmid & Partner e . Service suisse d'étalonnage
Engineering AG % — C seivisio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand A S  swiss Calibration Service

lw"'rl i I'n'l"‘lu‘

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of eafibration certificates

Client  Auden Certificate No: D1900V2-5d018_Jun16
CALIBRATION CERTIFICATE ‘
Object D1900V2 - SN:5d018

Callbration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Callbration date: June 21, 2016

This calbrafion certificate documents tha Traceabilly to national standsrds, Which redliza fhe phyaical units of measuremants (S1)
The measuremants and the uncertainties with confidance probability are given an the following painas and are pan of the certificate,

All calibrations have been donducied in the tlosed laboratory facility: environment temperature 22+ 3)°C and humidity < 707,

Caiibratlon Equipment used (MATE critical for calibration)

Primary Standards W Cal Date {Cenificats No. ) Soheduled Calibration

Power meter NP BN 104778 06-Apr-18 (No.217-0228R12289) Ape-17

Powar sansar NRP-Za1 SN: 103244 D6-Apr-16/(No. 217-02288) Apr7

FPawer sansor NRP-291 SN 103245 OE-Apr-16 (No: 217-02289) Agr-17

Raference 20 6B Atténusior SN 5058 (20k) 05-Apr-16 (No. 217-02282) ApraT

Type-N mismateh combination SN: 50472 1 0327 U5-Apr-16 (No:217-02288) Apr-17

Fsterance Probs EX30W4 SN 7349 15:Jun-16 (No. EX3-7349 Jun18) duna7

OAES SN 601 20-Dec-15 (No. DAE4-601 Decis) Deo-16

Secondary Standards iDa Check Data {in housa) Schadulsd Chack

Powar motar EFM-4424 SN GBIT4RD704 O7-0et-15 (No. 217-02272) In housa check: Del-18

Power sensor HP B481A SN: US37292783 07-Oct-15 (No, 217-02222) In hose check: 0616

Fower sengar Hi 84818, SN MY4100253)7 07-0ct415 (No, 217-02223) In housis check: C8-16

RF generator A&S SMT-06 SN 100872 15-Jun15 {in house check Jun-15) In hiolise chedk: Oot-16

Metwiork Annlyzar HP 8753E SN, US37380585 18-0et-01 {in house check Oct-15) In houss chieck! Ocl-16
Marne Function Signature

Calibratéd by Michasl Waber Laboratory Technician I&%_
. =2
Approved by: Katja Pokovic Technical Manager //é’;@ @_

f__f_‘.-

Issueel: June 28, 2016

This calibration centificate shall not be reproduced £xapl n full without written approval of the laboralory.

Certificate No: D1900V2-5d018 Junis Pags 1ol8



Calihl_'atian Lﬂbﬂfﬂtﬂ"? of E""l::\i_lf:?'}} S Schwaizerischar Kalibrierdisnst
Schmid & Partner " c Service suisse d'étalonnage
Enginaering AG T Servizla svizzere di taraturn
Zeughaussirasse 43, 8004 Zurich, Switzeriand TN S swiss Calibration Service
LT
Acoreditad by the Swss Acoreditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant far the Tecognition of calibration centificates

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 Techniques”, June 2013

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)". March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

* SAR measured: SAR measured at the stated antenna INPUt power.

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

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

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

Certificats Ng: D1900V2-5d018_Juntb Page 2 ol 8



Measurement Conditions
DASY system conligutation. 2s lar as not given on page 1

DASY Version DASYS V5288

Extrapolation Atdvanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resalution dx; dy. dz =5 rnm

Frequency 1800 MHz « 1 MHz
Head TSL parameters

The following paramiters and calculations werm appliad
Temperature Permittivity Conductivity

Nominal Head TSL paramelers 220°C 40.0 140 mhaim

Measured Head TSL parametars (220=021"C 40,1 =€ % 139 mhom=56%

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

SAR averagel over 1 em® (1 g) of Head TSL Condition

SAR messurad 250 mW iripul powe 9.96 Wikg

SAR tor nomiral Head TSL parametars narmalized to 1W 40.0 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 518 Wikg

SAR lor neminal Head T5L perametars normafizad 1o 1W 20.8 Wikg = 16.5 % (k=2)
Body TSL parameters

The tollowing paramelers and calculations were applied.
Temperature Permittivity Conductivity

Nominal Bady TSL parameters 220G 533 1.52 mhe/m

Measured Body TSL parameters (220+03)"C 531:26% 153 mhaim =6 %

Body TSL temperature change during test <0.5"'C - reem
SAR result with Body TSL

SAR avaraged over 1 em® (1 g) of Body TSL Candition

SAR measured 250 mW mnput powsr 9.86 Wikg

SAR for nominal Body TSL parameloers

normalizad o 1AW

39.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL crindition
SAR measured 250 mW inpll power 527 Whao
SAH far rigtriinal Body TSL paiamsiars normalized to W 21.0 Wikg + 16.5 % (k=2)

Cortificate No: D800VE-50018_Jun1E
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance; transfonmad to feed poinit B1.7 1+ 1.8 0}
Fetum Logs = 3228

Antenna Parameters with Body TSL

Impedance, transtormead to leed point 43U +«200
Rotumn Loss 283 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1184 ns

Aftar long tarm use with 100W radisted power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard sembrigid coaxial cable. The center conductor of the tesding line is ditectly corihestad to the
second arm of the dipole. The antenna is theralore short-cinouited for DC-signals. On somis of Ihe diglas, small end caps
are added to the dipole arms in arder to improve matahing when laaded according lo the pasition as explained in the
‘Measurement Conditions® paragraph The SAR data are nol affected by this change The overall dipole langth ks 51|
according 1o the Standard,

No excessive larce must be applied to the dipole ams, becauss they might bend or the soldered connections near Ihe
teadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 04, 2002

Carmificatls No: D1800V2-5d018 Jun1k Page d ot B



DASYS5 Validation Report for Head TSL

Date: 21.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium purameters used: f= 1900 MHz; o = 1.39 S/m; & = 40,1 = 1000 kg/m*
Phantom section: Flar Section

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

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12): Calibrited: 15.06.2016;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronies: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSOAA; Serial: 1001
+ DASY5252.8.8(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=3mm, dy=5mm, dz=Smni

Reference Value = 107.6 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) =9.96 W/kg; SAR(10 g) = 5.19 W/ke

Maximum value of SAR (measured) = 15.7 Wikg

0dB = 15.7 Wikg = 11.96 dBW/kg

Cedificate Neo: B1900V2-5d018_Jun1é Page 5 of8



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication System: 171D 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: 6= 1.53 S/m; g, = 53.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03. 8.03): Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechunical Surface Detection)

Electronics: DAE4 Snf01; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA: Serial: 1002
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 21.06.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dv=Smm, dz=5mm
Reference Value = 103.5 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 17.4 W/ke

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.27 W/kg
Maximum value of SAR (measured) = 15.1 Wike

0dB=15.1 Wikg = 11.79 dBW/kg

Certificate No: D12300V2-5d4018_Jun16 Patje 7 of 8



Impedance Measurement Plot for Body TSL
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| L LTAL LEF PR
Calibration Laboratory of SN Schwelzerischer Kalibrierdienst

= = - 5
Schm[d & P artner % c Service sulsse d'étalonnage
Eﬂglﬂﬂﬂﬁﬂg AG e Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland “34,;;;?;\“}? S swiss Calibration Service
LT TP T )
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.:. SCS 0108

The Swiss Acoreditation Service is one of the signalories to the EA
Multilateral Agresmant tor the recegnition of calibration certificates

ciient  Auden Certificate No: D2450V2-869_Jun16
CALIBRATION CERTIFICATE

Object D2450v2 - SN:869

Calibration procadure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: June 21, 2016

Thiz callbration canificale documants the tracaabiiity to pabional standasds: which realize the physical units of mezsuements (S1)
The measurements and the uncertamtias with confidance probaility are given oh 1he following pages and e pant of (he cerificate.

All calibrations:have been conducied |n 1he dlesad Laboratory facility, envionment lamperaturs (22 30 and humidity < T0%::

Calibralion Equipmant used (MATE crllical for calibration)

Primary Standards |4 Cat Date (Canificate Ne.| Scheduled Calibratinn

Povier mator NRP SN 104778 (E-Apr-16 (No. 217-02288/02280) Apr-1T

Powsr sersor NAP-Z51 SN 103244 06-Apr-16 (N 217-02288) Apr-17

Powat sansar NRP-Zd1 SN 103245 06-Apr-16' (No. 217-02280) AprT

Reterence 20 dB Altenualor SN 5058 (20k) 05-Apr-16 [No. 217-02292) Apr-17

Type-N mismateh combination SN 50472/ 06327 O&-Apr-16 (No. 217-02285) “Apr T

Retarence Probie EX30V4 SN: 734 15-Jun-16 (No. EX3-7348_Jun16) Jun=17

[AE4 SH: 601 30-Bec-15 (No, DAES-6D1_Dec15) Dais-18

Secondary Standards 10 Chack Date (in housa) Sehedulpd Chagk

Powear metar EPM442A SN! GB3I7480704 O7-Qe-15 (No, 217-02288) In Hewise cheok: Cot-18

Power sangor HE B4814, SN USATRGRTES 0740115 [No, 217-02228) In herse chenk: Cict-16

Power senzar HP 84814 SN: MY41082317 07-Oct-15 (No. 217-02285) In house check: Oct-185

RF genaralor ALS SMT-06 SN 100872 15-Jun-15{in house check Jun-15) In house check: Oot+16

Netwerk Analyzir HP B753E SN: LS37antsas 18-0c1-01 {In hyuse check Oet-15) In house ghock: Cit-16
Mame Function Signatune

Callbrated by: Ledt Klysner Labaratory Technician -g?‘y 7’

Approved by Kaitjn Pokovic Technical Manager M

lssuad: Juhe: 27, 2016

This ealibration terificate shall not be mproduced excepl in full withaut witien approval of the labdratony:

Certificate No; D2450VE2-869 Juni6 Paga 1 of 8



Calibration Laboratory of e

||
. Sa=/ ,r! g Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'&alonnage
Engineering AG e ?  Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand N S swiss Calibration Service
g fiates
Accredited by the Swiss Actraditation Sevice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “[EEE 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 Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Cerfificate No: D2450V2-868_Jun16 Page 2 6 8



Measurement Conditions

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

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx: dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and caloulations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (220=:02)°C IB2+6% 1.87 mhin/m = & %

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

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

- SAR measured 250 mW input power 13.7 Wikg

SAR for nominal Head TSL parameters

nommalized to 1W

53.5 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW mput pawer 6.33 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.0 W/kg + 16.5 % (k=2)
Body TSL parameters

The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 527 1.85 mhof/m

Measured Body TSL parameters (22.0+0.2)"C 521+6% 202 mho/m+ 6%

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

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

SAR measured

250 mW inpul power

13.1 Wikg

SAR tar nominal Body TSL parameters:

normahzed 1o TW

51.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power &.04 Wikg
SAR for nomminal Body TSL parameters normalized o 1W 23.9 Wikg = 16.5 % (k=2)

Cearificate No: D2450V2-868_Jun16

Page3ol 8




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormad 1o feed point 53140+ 680
Return Loss -22948

Antenna Parameters with Body TSL

Impedancs, translormed to tead point 485014+ TR
FAetirn Loss <218 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.158 ns

Attar long term use with 100W radisted power, onily & slight watming ol the dipole near the lesdpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductar of the leeding line (s directly connactad fo the
second amn ol the dipole. The antenna is theralore shor-circuited for DC-signals. On some of the dipoles. small end caps.
are added 1o the dipole arms |n order 1o Improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not alfected by this change. The overall dipole Iength is still
atcording ta the Standard

No excessive lorce must be applied to the dipole arms, because they might bend or the solderad cormestions near the

feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manutactured on August 18, 2010

Cenilicata No: D2450V2-B88_Jun1s Fage 4 of &



DASYS5 Validation Report for Head TSL

Date: 21.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:869

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

Medium parameters used: [ = 2450 MHz; 0 = 1.87 S$/m: &, = 38.2: p= 1000 kg/m’
Phuntom section: Flit Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7.72): Calibrated: 15.06.2016:
s Sensor-Surface: | 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601: Calibrated; 30.12.2015
«  Phantom: Flat Phantom 5.0 tfront); Type: QDOOOPSOAA; Serial: 1001
« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue 2/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mni, dy=Smm, dz=5mm

Reference Value = 115.5 Vim: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(] g) = 137 Wikg; SAR(10 g) = 6.33 W/ke

Maximum value of SAR (measured) = 22.5 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =225 W/keg = 13.52 dBW /g

Cerificate No: D2450V2-868_Jun16 Page 5ol g



Impedance Measurement Plot for Head TSL

3 Jdun 2818 15102344
[EHI €11 L v F= 153137 0 67500 0 43843 oy 2 450,000 2aRHHz

tHz S31.  L0S 5 dB/REF =28 dB 1:-22,85248 2 450,008 990 Kz

Ca

Hid

START 2258,006 000 Mz STOP T ESA.208 800 MHz
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DASYS Validation Report for Body TSL
Date: 21.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:869
Communication System: UID 0 - CW; Frequency: 2450 MHz 1
Medium parameters used: f= 2450 MHz; 6= 2.02 S/m' &, = 52.1; p = 1000 kg/m”

Phantom section: Flat Seétion
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 | )

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016:
«  Sensor-Surface: L4mm (Mechanical Surfuce Detection)
+ Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Seriil: 1002

« DASYS52 52.8.8(1258): SEMCAD X 14.6.10(7372)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Meastrement grid: dx=Smm, dy=Smm, dz=Smm
Relerence Value = 107.7 Vim: Power Drift = -0.05 dB
Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.04 W/kg
Maximum value of SAR (measured) = 21.6 Wike

-4.00

-8.00

-12.00

-16.00

-20.00

0dB =21.6 W/kg = 13.34 dBW/kg

Certificate No: D2450V2.869_Jun16 Page Tof 8



Impedance Measurement Plot for Body TSL

) 21 Jun ZB16 15117:53
EAT 5414 1 U Fs L 484060 700650 TOT.A3pH 2 450.000'200 Huz

Cor 1 i

Mg

CHZ s33  LOG 5 @B/REF -20 d8 _ $-20. 855 dE 2 4%0.000 990 MWz

H].EI | - . = * - - - = -

START 2 250,098 288 MH: STOF 2 65@.008 DA HHz
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CALIBRATION LABORATORY - ~_ 3
: No. ucyuan Road, Haidian District, Beijing, , China (7 f \ e
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E-mail: cttl@chinattl.com Http://www.chinattl.cn
Client :  Sporton_XA Certificate No: Z16-97144

,.;;{ggl;lsBRi HON CERTIFICATE

Object DAE4 - SN: 1358

Calibration Procedure(s) FD-Z11-2-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: September 05, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Slgnature

Calibrated by: Yu Zongying SAR Test Engineer

Reviewed by: - Qi Dianyuan SAR Project Leader

Approved by: Lu Bingsong Deputy Director of the laboratory

Issued:

September 06, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97144 Page 1 of 3




AP\, Cotaboretion with
w777 s e
S~ CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hitp://www.chinattl.cn

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: Z16-97144 Page 2 of 3
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Tel: +86-10-62304633-2218
E-mail: ctti@chinattl.com

In Collaboretion with

CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Fax: +86-10-62304633-2209
Http://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mv
Low Range: 1LSB = 61nV, full range = 1o +3mv

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

Calibration Factors

X

Y

Y4

High Range 403.508 + 0.15% (k=2) | 403.540 £ 0.15% (k=2) | 403.540 + 0.15% (k=2)
Low Range 3.96197 £ 0.7% (k=2) | 3.98804 +0.7% (k=2) | 3.99223+0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

134°+1°

Certificate No: Z16-97144

Page 3 of 3




Calibration Laboratory of

‘\\ \!lllll,,/

] SN2, S Schweizerischer Kalibrierdienst
X Z
SChmI.d & F_’artner S = c Service suisse d'étalonnage
Englneerlng AG z //——\\ 3 Servizio svizzero di taratura
Zeoughausstrasse 43, 8004 Zurich, Switzerland ? ~\ § S Swiss Calibration Service

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

| Sporton-XA (Auden) ]

ICALIBRATION CERTIFICATE |

EX3DV4-SN:393s

SCS 0108

Accreditation No.:

Client

( Certificate No: EX3-3935_Nov16 |

Object

——

Calibration procedure(s)

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

Calibration date:

November28,2006

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

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

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Primary Standards ID Cal Date {Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 85277 (20x) 05-Apr-16 (No. 217-02293) Apr-17

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

Secondary Standards ID Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-16) In house check: Jun-18

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-16) In house check: Jun-18

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-16) In house check: Jun-18

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-16) In house check: Jun-18

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-16) In house check: Oct-17
Name ___Function B Slgnature .

Calibrated by: Leif Klyéner i Laboratory Techmcnan

S Y

"kﬂatja Pokovic

"~ Technical Manager

ey =

Issued: November 28, 2016

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

Certificate No: EX3-3935_Nov16 Page 1 of 11



Calibration Laboratory of

. Schwelzerischer Kalibrierdienst

SChm{d & F.’artner cs: Service suisse d'étalonnage
Englneenng AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

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

A, B,C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., § =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

d)

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

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

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

.

NORMXx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3935_Nov16 Page 2 of 11



EX3DV4 - SN:3935 November 28, 2016

Probe EX3DV4

SN:3935

Manufactured:  July 24, 2013
Calibrated: November 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3935_Nov16 Page 3 of 11



EX3DV4- SN:3935 November 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)*)? 0.48 0.52 0.47 +10.1%
DCP (mV)® 103.3 100.8 106.1
Modulation Calibration Parameters
uIiD Communication System Name A B c D VR Unct
dB dBVpVv dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 1344 | £35%
Y 0.0 0.0 1.0 144.8
Z 0.0 0.0 1.0 133.6

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

" The uncertainties of Norm X,Y,Z do not affect the EXfield uncertainty inside TSL (see Pages 5 and 6).
® Numerical linearization parameter: uncertainty not required.

€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: EX3-3935_Nov16 Page 4 of 11



EX3DV4- SN:3935 November 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (s/m)f ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 10.92 10.92 10.92 0.41 1.07 +12.0 %
835 41.5 0.90 10.61 10.61 10.61 0.24 1.49 +12.0%
800 415 0.97 10.52 10.52 10.52 0.23 1.56 +12.0%
1750 40.1 1.37 9.03 9.03 9.03 0.38 0.80 +12.0%
1900 40.0 1.40 8.64 8.64 8.64 0.38 0.80 +12.0%
2000 40.0 1.40 8.48 8.48 8.48 0.37 0.80 +12.0%
2300 39.5 1.67 8.18 8.18 8.18 0.38 0.81 +12.0%
2450 39.2 1.80 7.81 7.81 7.81 0.28 1.00 +12.0%
2600 39.0 1.96 7.60 7.60 7.60 0.36 0.80 +12.0%
3500 379 2.91 7.37 7.37 7.37 0.26 1.20 +13.1%
5250 35.9 4.71 5.32 5.32 5.32 0.35 1.80 +13.1 %
5600 35.5 5.07 4.84 4.84 4.84 0.40 1.80 +13.1 %
5750 35.4 5.22 4.78 4.78 4.78 0.40 1.80 +13.1 %

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The

- uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz.
F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than t 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3935_Nov16 Page 5 of 11



EX3DV4- SN:3935 November 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (s/m)f ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 10.68 10.68 10.68 0.44 0.85 £12.0%
835 55.2 0.97 10.48 10.48 10.48 0.41 0.80 +12.0%
1750 53.4 1.49 8.46 8.46 8.46 0.45 0.80 +12.0%
1900 53.3 1.52 8.18 8.18 8.18 0.45 0.80 £12.0%
2300 52.9 1.81 7.99 7.99 7.99 0.41 0.80 £12.0%
2450 52.7 1.95 7.89 7.89 7.89 0.39 0.80 +12.0 %
2600 52.5 2.16 7.67 7.67 7.67 0.36 0.80 £12.0%
3500 51.3 3.31 7.13 7.13 7.13 0.26 1.20 +13.1%
5250 48.9 5.36 4.84 4.84 4.84 0.35 1.90 +13.1%
5600 48.5 5.77 4.00 4.00 4.00 0.50 1.90 +13.1%
5750 48.3 5.94 4.23 4.23 4.23 0.50 1.90 £131 %

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than t 1% for frequencies below 3 GHz and below t+ 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3935 November 28, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 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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EX3DV4- SN:3935

Input Signal [uV]
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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Conversion Factor Assessment

f = 750 MHz, WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3935

November 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 43.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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