Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2017.03.06

#30 WLAN2.4GHz 802.11b 1Mbps_Front 10mm_Ch6

Communication System: UID 0, WIFI (0); Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: MSL 2450 170306 Medium parameters used: = 2437 MHz; 6 = 1.961 S/m; g, = 51.645;
p = 1000 kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN3911; ConvF(7.66, 7.66, 7.66); Calibrated: 2016.09.29;

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1338; Calibrated: 2016.11.22

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

- Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ché/Area Scan (81x141x1): Interpolated grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.290 W/kg

Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.455 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.393 W/kg

SAR(1 g) = 0.198 W/kg; SAR(10 g) = 0.103 W/kg

Maximum value of SAR (measured) = 0.292 W/kg
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scanron as. FCC SAR Test Report Report No. : FA711916

Appendix C.  DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON International (ShenZhen) INC.
TEL : 86-755-8637-9589 / FAX : 86-755-8637-9595 Issued Date : Apr. 01, 2017
FCC ID : IHDT56WC4 Page C1 of C1 Form version. : 160427
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Add: No.51 Xueywan Road, Hildian District, Beijing, 100191, China ’éf/‘\‘& v CALIBRATION
Tel: +86-10-62304633-2079  Fa: +86<10-62304633-2504 K .-,mn\*‘ CNAS L0570
E-muil: eitli@chinattl com Himwawehinail.en
Client Sporhn-CN Certificate No: Z16-87224
CALIBRATION 1

Object DB35V2 - SN; 4d162
Calibration Procedure(s) FD-211-003-01
Calibration Procedures for dipole validation kits
Calibration date: MNovember 22, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremerits(Sl). The measurements and the uncertainties with confidence prabability are given on the following
pages and are part of the certificale.

All calibrations have been conducted in the closed laboratory facility: environment lemperature{22¢3)C and
hurnidity<70%.

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
FPower sensor NRP-291 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Referegnce Probe EX3DV4 | SN 7433 EE-EEp-'TE{SF’EﬂG.Nn.EK:?-—T433_Sep1 B) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG No.Z16-97011) Fehb-17
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673  26-Jan-18 (CTTL, No.J4 6X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer -& i(
REVENISE K Qi Dianyuan SAR Project Leader 5T
Approved by: Lu Bingsong Deputy Director of the laboratory l}& %%
Issued: November 26, 2016

This calibration certificate shall not be reproduced except in full without wiitten approval of the laboratary.

Certificate No; Z16-97224 Page 1of 8
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Add; Mo 51 Xocyum Road, Heidian Districy, Beijing, 100191, China
Tel: +86-10-62301M633-2079 Fax: +86-10-62304633-2504

E-mail: oitligehinatl eom Hrip:iwwiw.chinatil,.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

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

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Mnthuds 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 cerlificate 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.

o 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.

o 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%.

Certificate No: Z16-97224 Page 2 of B
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Add: No.51 Xueyuan Road, Haidian Disirier, Reijing,
Tel: +86-10-62304633-2079
E-muil; ctili@chlinatl com

100191, Chins
Frog: +86-] 0-62304633-2504
Hiupeww.chinatilon

Measurement Conditions
DASY system configuralion, as far as nol given on page 1.
DASY Version DASYS2 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 18 mm with Spaicer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following paramelers and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.80 mhofin
Measured Head TSL parameters {220+02)°C 414 +B6'% 0,92 mha/m + 6 %
Head TSL temperature change during test <1.0.*C —_— -—
SAR result with Head TSL
SAR averaged over 1 @ (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 23 mW/ig
SAR for hominal Head TSL parameters normalized ta 1W 9.31 mW g £ 20.8 % (k=2)
SAR averaged over 10 ¢m (10 g) of Head TSL Condition
SAR meastred 250 mW input power 1.55mW/ g
SAR for nominal Head TSL parameters normalized to 1W 6.13 mW Jg £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°%C 55.2 0.87 nihafm
Measured Body TSL parameters (220202 "C 5424+8% 0.85 mho/m 4 8 %
Body TSL temperature change during test | <1.0"C B - — |
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition |
SAR measured 250 mW input power 239 mW /g
SAR for nominal Body TSL paramelers nomalizad lo W 8.64 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input pawer 1.59 mW /g
SAR for nominal Body TSL parameters normalized to 1\W B.41 mW lg £ 20.4 % (k=2)

Page 3ol 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.00- 2.13I0
Return Loss - 32 6B

Antenna Parameters with Body TSL

Impedance, ransformed lo feed poifil 48.0Q- 3.53]0
Retum Loss -27.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.326ns

After long term use with 100W radiated power, only a slight warmirg of the dipole near the feedpaint ¢an
be measured.

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z16-97224 Page o of 8
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Add: No 51 Xueyuon Rood, Haldian Disdric, Belling, 100191, Chink
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail; citlf@chinatil.com Hitpediwwaw.chinnttl.co
DASYS Validation Report for Head TSI Date: 11.22.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication Systemi: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:]
Medium parameters used: f= 835 MHz; o= 0.916 S/m; &, =41.41; p= 1000 kg/m’
Phantom section: Cenler Section
Measurement Standard: DASYS (IEEE/IEC/ANSL C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9.82); Calibrated: 9/26/2016;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

« Measurement SW: DASY32, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=3mm

Reference Value = 58.15V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated)= 3.53 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured)= 3.00 W/kg

dB

I 0
-2.10

-4.20

-6.30

-8.40

0 dB = 3.00 W/kg =4.77 dBW/kg

Ceitificate No; Z16-97224 Page 5 of §
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11.22.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: £'= 835 MHz; o= 0.954 S/m; &, = 54.22; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEFAEC/ANSI C63.19-2007)

DASYS Configuration:

= Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9.5); Calibrated: 9/26/2016;

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P51 CA: Serial: 1161/1

«  Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6,10 (7372)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 56.01 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.48 Wikg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 2,99 Wikg

dib
0

-1.96

-1.96

-5.93

-7.91

0 dB = 2.99 Wikg = 4.76 dBW/kg

Certificate No: Z16-97224 Page 7 0f 8



Add: No.51 Xueyusn Road, Haidipn Disiier, Befiing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E=mmail; cttl@ehinatl.com Hisgedwww, chifmaniLen

Impedance Measurement Plot for Body TSL
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Client Sporton_CN Certificate No:  Z16-97070
Object DA750V2 - SN: 1137

Calibration Procedure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 18, 2016

This calibration Cerfificate 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 facilily, environmenl temperature(22:3)C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D# Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z81 | 101547 01-Jul-15 (CTTL, No,J15X042586) Jup-16
Reference Probe EX3DV4 | SN 7307 18-Feb-16{SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 7T 02-Feb-16{CTTL-SPEAG No.Z216-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-16 (CTTL, No.J18X00893) Jan-17
Network Analyzer ES071C | MY46110673  26-Jan-16 (CTTL, No.J16X008594) Jan-17
Name Function Signature
Calibratad by: Zhao Jing SAR Test Engineer éﬁ
Reviewed by. Qi Diariyuan SAR Project Leader —tkZ
Approved by: Lu Bingsong Deputy Director of the laboratory ELW
Issued: May 20,2016

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

Certificate No: Z16-07070 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx y,z
N/A nat 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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximily to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to BGHz)", March 2010

d) KDBB65664, 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 staled in the cerfificate are valid at the frequency indicated.

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

« Feed Poini Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the fiquid 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 uncerlainty required.

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

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

» SAR for nominal TSL parameters: The measured TSL paramelers 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%.

Certificate No: Z16-97070 Page 2 of §
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Varsion DASYs2 52.8.8.1258
Extrapolation Advanced Exlrapolation
Phantom Triple Flal Phantom 5.1C
Distance Dipole Cenler - TSL 10mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 40.1 1.37 mhafm
Measured Head TSL parametors (22.0+0.2) "C 40.34£6 % 1.3% mholm £ 6 %
Head TSL temperature change during lest <i8*c — —sie
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW inpul power BiEmW /g
SAR for nominal Head TSL pammeters normalized lo 1\W 36.5 mW /g + 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measurad 250 m input power 504mW /g
SAR for nominal Head TSL paramalars narmaltzed to 1W 20,1 mW g £ 20.4 % (k=2)

Body TSL parameters
The following paramelers and calculalions were applied.
Temperture Permittivity Conductivity
Nominal Body TSL parameters 220°C 534 1.48 mho/m
Measured Body TSL parametors (2201 0.2)“C 543+8% 1.48 mho/m £6 %
Body TSL temperature change during test =1.0"C —— -
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Candition
SAR measured 250 mW Inpul power 927 mW /g
SAR for nominal Body TS parameters normalized to 1W 37.4 mW [g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Body TSL Condilion
SAR measured 250 mW inpul power 496 mWilg
SAR for nominal Body TSL paramelers normalized to 1W 20.0 mW fg £ 204 % (k=2)

Certificate No: Z16-97070)
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed o fead painl 50.30+ 0.730
Retumn Loss - 42.0dB

Antenna Parameters with Body TSL

Impedancs, transformed lo fead point 44,904 1.28(0
Return Loss - 25.2d8B

General Antenna Parameters and Design

Electrical Delay (one direclion) 1321 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of Ihe 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 1o 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 fength is still according to the Standard.

No excessive force must be applied to the dipale arms, because they might bend or the soldared
conneclions near the feedpoint may be damaged,

Additional EUT Data

Manulactured by SPEAG

Certificate No: Z16-97070 Page 4 of 4
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DASYS Validation Report for Head TSL Date: 15.18.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1137
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: = 1750 MHz; o = 1,388 S/m; 6r = 40.26: p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307: ConvF(8.37, 8.37, 8.37); Calibrated: 2/19/2016;
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

» Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid;
dx=5mm, dy=3mm, dz=5mm

Reference Value = 97.87V/m; Power Drift =0.01 dB
Peak SAR (extrapolated) = 15.9W/kg

SAR(1 g) =9.18 W/kg; SAR(10 g) =5.04 W/kg
Maximum value of SAR (measured) = 12.7 Wikg

dB
o

=313

-6.25

-9.38

-12.50

-15.63

0 dB = 12.7 W/kg = 11.04 dBW/kg

Certificate No: Z16-9707( Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05,18.2016
Test Laboratory: CTTL, Beijing, Ching
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1137
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: { = 1750 MHz; o = 1.476 Sim; €, = 54.25; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(8.18, 8.18, 8.18); Calibrated: 2/19/201 6:

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

» Eleetronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mn1, dy=5mm, dz=5mm

Reference Value = 96.05 Vim: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 9.27 Wikg; SAR(10 g) = 4.96 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

dB
0

-3.27

-hi.54

-3.81

-13.08

L
16.35 | X
0 dB=13.0 W/kg = 11.14 dBW/kg

Certificate No: Z16-97070 Page 7 0f §



*  InCollsboration with
CALIBRATION LABORATORY

Add: No.51 Keeyum Road, Haldian District, Beijing, 100091, China
Tel: +86-10-62304633-2079 Fa +86-10-62304633-2504
E-pail: etlimehinat].com Flvtp:tiwww,chinnitl.en

Impedance Measurement Plot for Body TSL
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MM&MWE

Object D1900V2 - SN: 6d182
Calibration Procedure(s) FD-Z11-003:01
Calibration Procedures for dipole validation kits
Calibration date: November 24, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S!). 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 |aboratory facility: environment temperature22¢3)¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG N0o.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG No.216-97011) Feb-17
Secondary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Gerierator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Mame Function Signature
Callrated by Zhao Jing SAR Test Enginear ﬁ i{
Reviewed by; Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong Deputy Director of the laboratory DEQ
Issued: November 27, 2016

This calibration cerfificate shall not be reproduced except in full withou! writien approval of the laboratory.

Centificate No: Z16-97230 Page | of §
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,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 300MHz to 3GHz)", February
2005

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
SAR measured: SAR measured at the stated antenna input pPOWer.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: 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 distribution
Corresponds to a coverage probability of approximately 95%,

Certificate No: Z16-97230 Page 2 074
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Certificate:No: Z16-97230

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.8.1258
Extrapolation Advariced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0'C 40.0 1.40 mhalm
Measurad Head TSL paramoters (22.0+02)°C 404 £6 % 1.43 mhofm £ 8 %
Head TSL temperature change during test <1.0'C s —
SAR result with Head TSL
SAR averaged over 1 ¢m° (1 g) of Head TSL Condition
SAR measured 250 mW input power 1041 mW /g
SAR for nominal Head TSL parameters normalized to 1W 40.0 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition
SAR measurad 250 mW input powsr 523mWig
SAR for nomirial Head TSL parameters nomalized to 1W 20.8 mW /g £ 20.4 % (k=2)
Body TSL parameters
The fallowing parameters and calculations were apphied.
Temperatura Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0.£0.2) °C B46+B% 1,53 mho/m +6 %
" Eﬂd_}\‘ TSL temperature change during lest <1.0°C — -
SAR result with Body TSL
SAR averaged over 1 ¢/’ (1 g) of Bady TSL Condition
SAR measured 250 mW Inpit power 10.2mW/g
SAR for nominal Body TSL parameters normalized to 1W 40.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢/n” (10 g) of Bady TSL Condition
SAR measured 250 mW Input power 532mWig
SAR for hominal Body TSL parameters normalized to 1W 21.3 mW /g £ 20.4 % (k=2)

Page3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52 60+ 5.15i0
Return Loss -25.0d8

Antenna Parameters with Body TSL

Impedance, iransformed to feed point 48.20+6.18j0

Return Loss -23.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.088 ns

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

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

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

Additional EUT Data

Mahulaclured by SPEAG

Certificate No: Z16-07230 Page 4 of B
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DASYS Validation Report for Head TSI Date: 11.24.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o = 1.426 S/m; er =40.35; p= 1000 kg/m3
Phantom section: Center Section

Measuremeni Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7433; ConvF(7.98, 7.98, 7.98); Calibrated: 9/26/2016:

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA: Serial: 1161/1

« Measurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid;
dx=>5mm, dy=5mm, dz=5mm

Reference Value = 102.8 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) =5.23 Wikg

Maximum value of SAR (measured) = 14.5 W/kg

db
0

-3.56

-1.12

-10.69

-14.25

-17.81

0 dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: Z16-97230 Poge Sof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11.23.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipaole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o= 1.531 $/m; & = 54.57; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7433; ConvF(7.7, 7.7, 7.7); Calibrated: 9/26/2016;

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phaintom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

o  Measurement SW: DASY32, Version 52.8 (8): SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.33 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated)= 18.6 Wikg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5,32 W/kg

Maximum value of SAR (measured) = 14.6 Wikg

dB
0

-3.54

-7.08

-10.62

-14.16

-17.70 L L_hf'—'—"

0 dB = 14.6 W/kg = 11.64 dBW/kg

Certificate No: Z16-97230 Pape 7 of 8
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impedance Measurement Plot for Body TSL
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Client Sporton-CN Certificate No: Z16-97231
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 840

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date; November 25, 2016

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

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 1D # Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun-18 (CTTL, No.J16X04777) Jur-17
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAGNo.EX3-T433_Sepi6) Sep-17
DAE4 8N 771 02-Feb-16(CTTL-SPEAG N0.Z16-97011) Feb-17
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by. Zhao Jing SAR Test Engineer /ﬁ Z‘
Reviewed by: Q) Dianyuan SAR Project Leader g'q?_é <
Approved by: Lu Bingsong Deputy Director of the laboratory T.'i-d"?fff

Issued: November 27, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-9723) Page | of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMxy,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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

d) KDB865664, 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.

« 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.

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

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

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

e 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%.

Certificate No: Z16-9723 Page 2 of §
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Measurement Conditions

Fax: +86-10-62304633-2504
Hidp:/fwawiv.chiinatil.en

DASY system configuration, as far as nol given on page 1,

DASY Version DASYS2 52.8.81258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer i
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)°C 380+86% 1.79 mhialm + 68 %
Head TSL temperature change during test <1.0°'C — —
SAR result with Head TSL
| SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition

SAR measlred

250 mW input power

135mW/g

SAR for nominal Head TSL parameters

normalized to 1W

54.0 mW /g + 20.8 % (k=2)

SAR averaged over 10 em’ (10 g} of Head TSL

Condition

SAR measured 250 mW input power 633 miV/g

SAR for nominal Head TSL paramelers normalized to W 25.3 mW fg £ 20.4 % (k=2)
Body TSL parameters

The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 527 1.95 mha/m

Measured Body TSL parameters (220+02)"C 523+6% 1.87 mho/m £ 6 %

Body TSL temperature change during test «1.0°C —— ——
SAR result with Body TSL

SAR averaged over1 ¢m’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 12.8mW /g

SAR for nominal Body TSL parameters normalized to 1W 50.9 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Candition

SAR measured 250 mW input power GO0Z2ZmW /g

SAR for nominal Body TSL paramaters

normalized to 1W

24.0 mW /g £ 20.4 % (k=2)

Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51,704 5.54|0

Retum Loss - 24.9dB
Antenna Parameters with Body TSL

Impedance, transfarmed to feed poaint 49.80+ 6:00)0

Return Loss - 24 4dB
General Antenna Parameters and Design

Efectrical Delay (one dirgction) 1.045 ns

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

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
cannected 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 to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are ot

affected by this change. The overall dipole length Is slill according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Cerdificate No: 21697231
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DASYS Validation Report for Head TSL Date: 11.252016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 840
Communication System: UID 0, CW: Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: = 2450 MHz: o= 1.793 S/m; &r = 38.86; p = 1000 kg/m3
Phantom section: Center Section
Measurernent Standard: DASYS (IEEEEC/ANSI C63.19-2007)
DASYS Configuration:

«  Probe; EX3DV4 - SN7433; ConvF(7.45. 7.45, 7.45); Calibrated: 9/26/2016:

e Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771: Calibrated: 2/2/2016

«  Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/]

o Measwement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0! Measurerent grid: dx=3mm,
dy=5mm, dz=5mm

Reference Value = 107.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.33 W/kg

Maximum value of SAR (measured) = 20.5 W/kg

dB
0

-4.30

-0.60

-12.9

-17.21

e
2151 |

0 dB =20.5 W/kg = 13.12 dBW/kg

Certifivate No: Z16-97231 Page S of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11.24.2016
Test Laboratory: C'TTL., Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 840
Communication System: UID 0, CW: Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: o= 1.966 S/m; g = 52.29; p = 1000 kg/m’
Phantom section: Lefi Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration:

s Probe: EX3DV4 - SN7433: ConvF(7.46, 7.46, 7.46): Calibrated: 9/26/2016:

s Sensor-Surface: Zmm (Mechanical Surface Detection)

* Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial; 1161/1

»  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 99,46 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) =6.02 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

dB
0

-4,40
-8.79
13.19

-17.58

L.

-21.98

0 dB = 19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate No:  Z16-97233

Object D2600V2 - SN; 1070

Calibration Procedure(s) EBZAGtad

Calibration Procedures for dipole validation kits
Calibration date: November 24, 2016

This calibration Certificate documents the traceability to nalional standards, which realize the physical units of
measurements(Sl). The measurements and the unceriainties 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(zzsaye and
humidity=70%.

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J16X04256) Jun-16
Referance Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAGNo.Z16-97011) Feb-17
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY4B6110673  26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Funection Signature
Calibrated by: Zhao Jing SAR Test Engineer ‘g’ﬁ
Reviewed by: Qi Dianyuan SAR Project Leader M_/
Approved by Lu Bingsong Depuly Director of the laboratory Eﬁ Mg?z
Issued: Movemnber 27, 2016

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

Certificate No: Z216-97233 Page | of 8
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E-tmil: eitligchinatt].com Hitpeiwww.chinartl.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

d) KDB865664, 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.

« 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.

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

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

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

o 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%.

Certificate No: Z16-97233 Page 2 of &
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Measurement Conditions

Fax: +86-10-62304633-2304
Hitpz'www.chinatil.on

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

DASY Version DASY52 52.8.8.1258
Extrapolatlon Adianeced Extrapolaticn
Phantom Triple Flat Phantom 5.4C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz=5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1,96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.3+6% 1.84 mho/m 6 %
Head TSL temperature change during test <1.0"C —-e- -
SAR result with Head TSL
SAR averaged over 1 i’ (1 g) of Head TSL Condition
SAR measured 280 MW inpul power 142mW /g
SAR far naminal Head TSL parameters normalized to 1W 56.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Head TSL Condition
SAR measured 250 mW input power BATmW I g
SAR for nominal Head TSL paramelers narmalized lo 1W 25.9 mW /g * 20.4 % (k=2)
Body TSL parameters
The following parameters and calculalions were applisd.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 2.5 2.18 mhafm
Measured Body TSL parameters (22.0+£0.2)*C 52146% 2,17 mhoim % & %
Body TSL temparature change during test <1.0%'%C —
SAR resuit with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 260 m\W input power 13.8mW/ig
SAR lar nominal Body TSL paramelers normalized to 1W 55.4 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input powear BaBmW/g
SAR for nominal Body TSL paramelsrs narmalized lo 1TW 26.4 mW g £ 20.4 % (k=2)

Cegtificate No: Z16-97233
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47 Bf)- 5.22i0

Return Loss -24.7dR
Antenna Parameters with Body TSL

Impadance, transfarmed to feed point 45.10Q- 4.085j0

Retum Loss -23.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.028ns

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

be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly
connected to the second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some
of the dipales, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufaclured by

SPEAG

Certificate Mo: Z16-97233
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DASYS Validation Report for Head TSL Date: 11.24.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cyele: 1:1
Medium parameters used: f=2600 MHz: o= 1.941 8/m: er= 38.28: p=1000 kg/m3
Phantom section: Cetiter Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASYS5 Configuration:

« Probe: EX3DV4 - SN7433; ConvF(7.19, 7.19, 7.19); Calibrated: 9/26/2016:

« Sensor-Surface: 2Zmm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

* Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5min

Reference Value =107.7 Vim; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.47 W/kg

Maximum value of SAR (measured) =21.7 W/kg

dB [
0

-4.50
-8.99
-13.49

-17.98

L.

-22.40

0 dB =21.7 Wikg = 13.36 dBW/kg

Certificate No: Z216-97233 Page 3 of §
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11,24,2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UIT 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: £'= 2600 MHz; o =2.173 S/m; g, = 52.13; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19:2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7433; ConvF(7.22, 7.22.7.22); Calibrated: 9/26/2016:

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

»  Measurement SW: DASYS52, Version 52,8 (8): SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mni, dz=5mm

Reference Value = 100.5 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 21.3 W/kg

dB
0

-4.35
-8.69
-13.04

-17.38

L.

-21.73

0 dB =21.3 W/kg = 13.28 dBW/kg

Certificate No; Z16-97233 Page 7 01 8
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Impedance Measurement Plot for Body TSL
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info@speag.com, http://www.speag.com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding 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 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 from the DAE.

Schmid & Partner Engineering

TN_BRO040315AD DAE4.doc 11.12.2009




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

client ~ Sporton - SZ (Auden) Certificate No: DAE4-1338_Nov16
|CALIBRATION CERTIFICATE |

Object DAE4 - SD 000 D04 BM - SN: 1338

Calibration procedure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 22, 2016

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)

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

Keithley Multimeter Type 2001 SN: 0810278 09-Sep-16 (No:19065) Sep-17

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

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-Jan-16 (in house check) In house check: Jan-17

Calibrator Box V2.1 SE UMS 006 AA 1002 05-Jan-16 (in house check) In house check: Jan-17
Name Function Signature

Calibrated by: Adrian Gehring Technician // V/
Approved by: Fin Bomholt Deputy Technical Manager " /
VLR

Issued: November 22, 2016

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

Certificate No: DAE4-1338_Nov16 Page 1 of 5
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Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

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

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

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

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

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

o  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1338_Nov16 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution.nominal
High Range: 1L.SB = 8.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nVv, fullrange=  -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X ¥ Z
High Range 403.674 £ 0.02% (k=2) | 404.250 + 0.02% (k=2) | 404.207 + 0.02% (k=2)
Low Range 3.97238 + 1.50% (k=2) | 3.97905 + 1.50% (k=2) | 3.97471+ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 62.0°%+1°

Certificate No: DAE4-1338_Nov16 Page 3 of 5



Appendix (Additional assessments outside the scope of SCS01 08)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199996.77 0.71 0.00
Channel X + Input 20002.26 0.91 0.00
Channel X - Input -20000.38 0.70 -0.00
Channel Y + Input 199996.98 1.32 0.00
Channel Y + Input 19999.89 -1.32 -0.01
Channel Y -Input” -20003.36 -2.29 0.01
Channel Z + Input 199997.81 1.86 0.00
Channel Z + Input 20001.76 0.52 0.00
Channel Z -Input -20002.73 -1.59 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.72 0.37 0.02
Channel X + Input 201.83 0.23 0.11
Channel X - input -197.67 0.66 -0.33
Channel ¥ + Input 2001.35 -0.07 -0.00
Channel Y + Input 200.58 -1.07 -0.53
Channel Y - input -199.76 -1.41 0.71
Channel Z +Input 2001.21 -0.12 -0.01
Channel Z + Input 200.89 -0.61 -0.30
Channel Z - Input -199.38 -0.88 0.44
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 7.57 6.75
- 200 -5.52 -6.95
Channel Y 200 -21.81 -21.79
- 200 20.05 19.45
Channel Z 200 -2.35 -2.47
- 200 0.80 0.82

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.79 -3.02
Channel Y 200 8.38 - 5.71
Channel Z 200 9.27 5.72 -

Certificate No: DAE4-1338_Nov16
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)

Channel X

16201 15043
Channel Y 16281 15799
Channel Z 16108 15449

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) Std. l():\}/iation
Channel X 1.34 0.13 2.66 0.51
Channel Y -0.17 -1.21 1.45 0.49
Channel Z -0.51 -1.57 0.55 0.45
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vece) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Yee) +0.01 +B +14
Supply (- Vec) ~0.01 -8 -9

Certificate No: DAE4-1338_Nov16
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ciemt  Sporton-SZ (Auden) Certificate No: EX3-3911_Sep16

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3911

Calibratipn procedurs(s) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calitration date September 29, 2016

This calibration cedificate documents the traceability to mational siandords. which mallzs the physical units of measuremants (S1),
The messtimments and the uncenainiies with confidencs protuitiilly ars given on the follawing pages and are part of Ihe ceriificate.

ﬂ:il olibrations have been gonducted in the ciosed laborstony faciity: environment lemperatone (22 2 3)°0 and humidity < 70%,

Calibration Equigman used (MATE eritical lir calibrstion)

Phis calibration cantificate shall ol be reproduced axcept in il witoul witten spiproval of the laboeatory,

Primary Standsdy i1} Canl Tl {Ceellficate Mo ) Schaduled Calloration

Piwar mstet NRP SN; 104778 08-Apr-16 (No. 217-0228R/02289) Agr17
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Flowat sansar E44124 SN: 0001 10210 05-Ape-15 {in hodise cheek Jun-16) In houss check: Juri 10
RF genoralte HP DG4AC SN UBas42U017Rd Dd-A1-00 (jn hotss chichk Jun-16) In house check: Jun-18
Network Analyzer HP 8753 | SN LIS37380505 {B-061-01 {in house check Det-15) In howse chesh: Ou-16

Mame Funetion Signakure
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Callhratii:; Laboratory of 'QQ:%_/{;# §  Schwaizarischor Kalibrisrdionsi
Schmid & Partner P Service tulsso d'étalonnage
. : E ¢ Sewvice sulss

Engineering AG Tt . Sepvizio svizzoro di taratura
Zaughatssteuen 43, B004 Zurich, Switzerland % ,ﬁﬁ@? Swiss Callbration Sarvice
Acoradited by ihe Siiss Accreditation Serdce (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatorles 1o the EA
Mudtilateral Agreement for the racegnition of callbration ceriificetas

Glossary:

TsL lissue simulating liguid

NORMy.¥.2 sensitivity in free space:

ConvF sansilivity in TSL/ NORMx.y.z

pce dinde compression peint .

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

A.B.C,D modulation dependent linearization paramelers

Potanzation ¢ ip rotation amund probe axls

Polarization 8 & rotation around an axis that is in the plane normal to probe axis (al measurement cenler),
Les 5= 018 normal tp probe axis

Connector Angle information used in DASY system to align probe sensar X lo the robol coordinate systamm

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, |IEEE Recommended Practice for Determining the Pesk Spalial-Averaged Specific
Alisorption Rate (SAR) in the Human Head from Wireless Communicalions Devices. Measurament
Techniques”, June 2013 _ '

b) 1EC 62208-1, "Procedura to measure the Specific Absorptinn Rate (SAR) for hand-held devices used in close
proximity fo the ear (frequency range of 300 MHz lo 3 GHz)", Fetwruiary 2005

¢) |EC §2208-2, "Procedure to determins the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity 1o the humati body (frequency rarige of 30 MHz to 6 GHz)". March 2010

d) KDB 865664, 'SAR Measureman! Requirements for 100 MHz lo 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMYy,y,2: Assessed for E-field polarization 8 =0 (I < 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
NORMy.y,z are only Intermediate values, Le,, the uncertainties of NORMx,y,z does niot affect the E™-field
uncertainty inside TSL (see balow ConvF).

NORM()x.y.z = NORMx,y.2 * fréquency_resporise (see Frequency Response Chart). This linearization is
implemented in DASY4 soflware versions laler thar4.2. The uncarainty of the frequancy respanse Is jneiuded
in the stated uncenainty of Conve.
DICPx,y,z: DCP ars numerical linearization parameters assessed basad on the data of power swaep wilh CW
signal (no uncertainty required). DCP does not depand on frequency not redia.

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

characlefislics _ _

Ax.y,z: Briyz: Cxy.z Dxy.z VRx.y.z: A, 8, G, D are numerical linearization parametsrs assessed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
madia. V& is the maximum calibration range expressed in RMS voltage across he diode,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperalure Transier
Standard for f < 800 MHz) and inside waveguide using analylical fiald disiributions based an power
measuremants for { = 800 MHz The same sstups are usad for assessment of Ihe paramieters applisd for
boundary compensation (alpha, depth) of which typical uncertainly valles are giver, [hewe parainetss ans
used jn DASY4 software to improve probe accuracy closa (o the boundary. The sensilivity in TSL corresponds
lo NORMx,y,z * ConvF wheareby llie ncertainty corresponds ta that given for CanvF. A frequency depandant

ConvE is used In DASY vetsion 4.4 and higher which aliows extending the validity from £ 50 MHz 1o £ 100

MHz.

Spherical isétropy (3D deviation from isotropy): in a field of low gradiants realized using a flat phantom
axposed by a pateh antenna.

Sansor Offset The sensor affsel carresponds o the cffset of virtual measurement centar from the probe tip
(on prabe-axis). No tolerance required,

Connector Angle: The angle is assessed using the information galned by determining the NORMx (no
unceriainty required),

Cerfificals No! EX3-3011_Sapl1t Page 2 of 11



EX3DV4 — SN:3911 September 29, 2016

Probe

SN:3911

Manufactured:  September 4, 2012
Calibrated: September 29, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3911 September 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3911

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Norm (uV/(V/m)*)* 0.30 0.33 0.47 +10.1 %
DCP (mV)° 101.9 102.3 100.2

Modulation Calibration Parameters

uiD Communication System Name A B C D VR Unc"
dB dBVpv dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1388 | #35%
Y 0.0 0.0 1.0 138.9
Z 0.0 0.0 1.0 138.4

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 95%.

A The uncertainties of Norm X,Y,Z do not affect the E%-field uncertainty inside TSL (see Pages 5 and 6).
5 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: EX3-3911_Sep16 Page 4 of 11



EX3DV4- SN:3911 September 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3911

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (sim)© ConvEF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.99 10.99 10.99 0.57 0.81 +12.0%
835 41.5 0.90 10.54 10.54 10.54 0.26 1.26 +12.0%
900 41.5 0.97 10.05 10.05 10.05 0.38 0.93 £12.0 %
1750 40.1 1.37 8.88 8.88 8.88 0.31 0.93 +12.0 %
1900 40.0 1.40 8.50 8.50 8.50 0.40 0.80 +12.0 %
2000 40.0 1.40 8.48 8.48 8.48 0.35 0.85 +12.0%
2300 39.5 1.67 7.93 7.93 7.93 0.36 0.80 +12.0%
2450 39.2 1.80 7.43 7.43 7.43 0.29 0.98 +12.0%
2600 39.0 1.96 7.39 7.39 7.39 0.45 0.80 +12.0 %
5250 35.9 4.71 5.25 5.25 5.25 0.40 1.80 +13.1 %
5600 355 5.07 4.49 4.49 4.49 0.50 1.80 +131%
5750 35.4 5.22 4.75 4.75 4.75 0.50 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 (s 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 (e and o) is restricted to = 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than % 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: EX3-3911_Sep16 Page 5 of 11



EX3DV4- SN:3911 September 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3911

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (Sim)" ConvFX | ConvFY | ConvEZ | Alpha®| (mm) (k=2)
750 55.5 0.96 10.43 10.43 10.43 0.42 0.80 +12.0%
835 55.2 0.97 10.19 10.19 10.19 0.20 1.33 +12.0%
1750 53.4 1.49 8.46 8.46 8.46 0.42 0.80 +12.0 %
1900 53.3 1.52 8.17 8.17 8.17 0.35 0.97 +12.0%
2300 52.9 1.81 7.93 7.93 7.93 0.33 0.98 £12.0%
2450 52.7 1.95 7.66 7.66 7.66 0.43 0.80 +12.0%
2600 52.5 2.16 7.38 7.38 7.38 0.33 0.80 £12.0 %
5250 48.9 5.36 4.62 4.62 4.62 0.50 1.90 +13.1 %
5600 48.5 5.77 3.78 3.78 3.78 0.60 1.90 £131%
5750 48.3 5.94 3.95 3.95 3.95 0.60 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 (e 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.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 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.
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EXIDVE—SNI911 Seplambar 24, 20186

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unecartainty of Frequency Response of E-field: % 6.3% (k=2)
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EX30v4- SM:38911

Seplembar 20, 2016

Receiving Pattern (¢), 9 = 0°
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Uncartainty of Axial Isotropy Assessment: £0.5% (k=2)

Cerlificate No; EX3-3911_Sep16

Pagi Bof 11



“Béplaimber 20, 2018

109

1»

o RS R R iH B m e R E B SR BT L

e i =i i

—frpeh el .

EE {10 |

i i .| A i |

RS s e
FEs e~ TR S e i i
[ —— it {ilhi frfaed '
o I — 1 HAES S °
1 ik 5 a1

compertsed

10

1.

IS
yoi.
i

=

i .ﬁ-;-'

1| o g .
=

-
e

(TEM cell , foyn= 1900 MHz)

3
L]

i s
:

i
i
wfife=iby

n.._n.': 1 Ak

net:

Dynamic Range f(SAR}eaq)

EXIOVA- SN:391Y

SAR (mWicm?]
“Page 9.0f 11

o]

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

102

Catificatis No: EX3-3911_Sep16



EX30V4-5N:3911 Seplefribal 28, 2018

Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4— SN:3911

September 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3911

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 80
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 2.5 mm
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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