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Client

CALIBRATION CERTIFICATE

Object D2450V2 - SN 817

Calibration Procedure(s) FD-711-9-003-01
Calibration Procedures for dipole validation kits

Calibration date: May 31, 2016

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

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.} Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z81 | 1015647 01-Jul-15 (CTTL, No.J156X04256) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG,No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG,N0.Z16-97011) Feb-17
Secondary Standards 1D # Cal Date(Calibrated by, Gertificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-18 (CTTL, No.J16X00893) Jan-17
Network Analyzer E5071C | MY46110873 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer é i/

Reviewed by: Qi Dianyuan SAR Project Leader __,%/

Approved by: Lu Bingsong Deputy Director of the laboratory W 1{{3{5 @

Issued: Jun 2, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 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 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:

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.

o 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.

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

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

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

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: Z16-97077 Page2 ol §

Page 2 of 55




= ——\ LS =

Report No.: C180928E08-SF

Page 3 of 55

In Collsboration with

s p e a g

7717
: — CALIBRATION LABORATORY

Add: No.51 Xucyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cill@chinatil.com Hitpedifwww.chinattlcn

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

DASY Version DASY52 52.8.8.1258
Extrapolation Advanced Exirapolation

Phantom Triple Flat Phantom %.10

Distance Dipole Center - TSL 10 mm - with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m N
Measured Head TSL parameters (22.0+0.2)°C 3B8:6% 1.81 mho/m + 6 %
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

13.0mW /g

SAR for nominal Head TSL parameters normalized to 1W

51.7 mW Jg % 20.8 % (k=2)

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

SAR measured 250 mW input power 6.15mW/g

SAR for nominal Head TSL parameters normalized to 1W 24.5 mW fg + 20.4 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0+0.2)°C 53.2+6% 1.94 mho/m £ 6 %

Body TSL temperature change during test <1.0*C -
SAR result with Body TSL

SAR averaged over 1 ent’ {1 g) of Body TSL Condilion

SAR measured 250 mW input power

12.8mW/g

SAR for nominal Body TSL parameters normalized fo 1W

51.5 mW fg + 20.8 % (k=2)

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

SAR measured 250 mW inpul power

6.07mW/g

SAR for nominal Body TSL paramelers normalized to 1W

24.4 mW Ig £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

I Impedance, transformed to feed point 51,00+ 4.41j0
| Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 47.7Q+ 4,000
- 26.6dB

Relurn Loss

General Antenna Parameters and Design

Electrical Delay (one direction) 1.269 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. 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 J
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DASYS Validation Report for Head TSL Date: 05.31.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 817
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; ¢ = 1.814 S/m; er = 38.78; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/IEC/ANST C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7307; ConvF(7.36, 7.36, 7.36); 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)

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

Reference Value = 104,8 V/m; Power Drift = 0.01 dB

Pcak SAR (extrapolated) = 26.2 W/kg

SAR(1 g) =13 W/kg; SAR(10 g) = 6.15 W/kg

Maximum value of SAR (ineasured) = 19.8 W/kg

L.

0 dB = 19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05.31.2016

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 817

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1,936 S$/m; £, = 53.17; p = 1000 kg/m’

Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: EX3DV4 - SN7307; ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

o+ Electronics: DAE4 Sn771; Calibrated: 2/2/2016

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Setial: 1161/1
Measurement SW: DASY52, 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 = 93,64 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 25.1 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

0 dB = 19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial N0.817
2450 Head
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
D2450V2 Serial N0.817
2450 Body
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.

Page 9 of 55
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

10.00

=10.00

=40 .00

=50 .00

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [&d)!

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Inskr State

1 Start 2,25 GHz IFBW 70 kHz

Page 10 of 55
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2450 MHz-Body

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake

IFEW 70 kHz Stop 2,65 GHz

1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAanalysis S Instr State
37 r1] ith 0 cale 1.0000 [FL Oel1]

i 45

1 Star 2,25 GHz IFEMW 70 kHz Stop 2,65 GHz [
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D2450V2, Serial N0.817 Extended Dipole Calibrations
Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial N0.817
2450 Head
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
5.29.2018 -27.089 0.23 48.595 2.829 4.2789 0.4504
D2450V2 Serial No.817
2450 Body
Megsa?e?;en Return-Los | Delta Imsee(?almc Delta Ilrrr?paegc;gizzye Delta
0,

i s (dB) (%) e (ohm) (ohm) (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135
5.29.2018 -24.159 7.10 47.562 1.972 2.6262 2.5132

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

40.00

10.00

=10.00

=40 .00

IFEW 70 kHz Stop 2,65 GHz [&d)!

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [l
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2450 MHz-Body

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake

000 GHz -24.159 4B

40 .00

10.00

-10.00

-40,00

IFEW 70 kHz Stop 2,65 GHz

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake
mith (R+3x) ale 1.0000 [F1 Del]

oo GHz 4

1 Start 2,25 GHz IFEIN 70 kHz Stop 2,65 GHz [=N4
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Client CCS_CN Certificate No:  Z16-97078

CALIBRATION CERTIFICATE ! |

Object D5GHzV2 - SN: 1095

Calibration Procedure(s) FD-211-2-003-01
Calibration Procedures for dipole validation kits

Calibration date; May 25, 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
Power Meter NRP2 101819 01-Jul-156 (CTTL, No.J16X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
ReferenceProbe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG No0.Z16-97011) Feb-17
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
MetworkAnalyzer ES071C | MY46110673  26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer . “é i f .
Reviewed by Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: May 31 20‘}8
This calibration cettificate shall not be reproduced except in full without written approval of the laboratory.
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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 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:

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 fiat 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.

o 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.

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

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: Z16-97078 Page 2 of 16
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Measurement Conditions
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DASY system configuralion, as far as not given on page 1.

Distance Dipole Center - TSL

DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C

10 mm | with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Frequency

5200 MHz + 1 MHz
5300 MHz £ 1 MHz
5500 MHz + 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0:0.2)°C 36826% 4.61 mho/m 6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL at 5200 MHz
Condition

SAR averaged over 1 ent® (1 g) of Head TSL

SAR measured

100 mW input power

776 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

77.9 mW /g £ 23.0 % (k=2)

SAR averaged over 10 ij {10 g) of Head TSL

Condition

SAR measured

100 mW input power

229mWlg

SAR for nominal Head TSL parameters

normalized to 1W

22,2 mW ig £ 22.2 % (k=2)

Certificate No: Z16-97078
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Head TSL parameters at 5300 MHz

4633-2504

Httpe/iwww.chinattl.en

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mho/m
Measured Head TSL parameters (220%0.2)°C 36.7+6% 4.71 mho/m 6 %
Ead TSL temperature change during test <1.0 °C. _J
SAR result with Head TSL at 5300 MHz
Condition

SAR averaged over 1 ¢m’ (1 g) of Head TSL

SAR measured

100 mW input power

8.07 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

81.0 mW /g  23.0 % (k=2)

SAR averaged over 10 em’

(10 g} of Head TSL

Condition

SAR measurad

100 mW input power

230mW/g

SAR for nominal Head TSL parameters

normalized fo 1W

234 mW /g £ 22.2 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters éz.u *C . 586 4.968 mho/m
Measured Head TSL parameters {2202 02)°C 36.4+6 % 4.91 mho/m £ 6 %
H—sa.d TSL temperature change during test <1.0°C ]
SAR result with Head TSL at 5500 MHz
SAR averagod over 1 cin’ Condition

{1 @) of Head TSL

=
SAR measured

100 mW input power

822mW/g

SAR for nominal Head TSL parameters

normalized to 1W

82.5 mW Iy + 23.0 % (k=2)

SAR averaged over 10 ¢ni’

(10 g} of Head TSL

Condition

SAR measured

100 mW input power

233mW/g

SAR for nominal Head TSL parameters

normalized to 1W

234 mW fg £ 22,2 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature

Permittivity Conductivity

35.5

Nominal Head TSL parameters 22.0°C 5.07 mho/m

(22.0+0.2)°C 363+6% 5.01 mho/m+£6 %

<1.0°C

Measured Head TSL parameters

Head TSL temperature change during test

SAR result with Head TSL af 5600 MHz
(1 g) of Head TSL

SAR averaged over1 em’ Condition

8.19mW/g
82.2mW /g £ 23.0 % (k=2)

SAR measured 100 mW input power

SAR for nominal Head TSL parameters normalized to 1W

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

SAR measured

400 mW input power 2.33mW/g

SAR for nominal Head TSL parameters normalized to 1W 23.4 mW /g £ 22.2 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSE parameters 22.0°C 353 5.27 mho/m
Vieasured Head TSL parameters {220%0.2)°C 36126 % 5.47 mho/m £ 6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.83mW/g

SAR for nominat Head TSL parameters

normalized to 1W

78.6 mW Jg % 23.0 % (k=2)

SAR averaged over 10 cm3

(10 g) of Head TSL

Condition

SAR measured

100 mW input power

220mW/g

SAR for nominal Head TSL parameters

normalized to 1W

22,4 mW /g £ 22.2 % {(k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculalions were applied.

Temperature Permittivity Conducﬁvity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (220+0.2)°C . 48446 % 5.3¢ mho/m + 6 % .
Body TSL temperature éhangé during test <1.0°C . — ) -
SAR result with Body TSL at 5200 MHz
SAR averaged over1 ¢/’ (1g) of Body TSL Condition

SAR measured 100 mW input power

747TmW/ig

SAR for nominal Body TSL parameters normalized to 1W

T4.5 mW /g + 23.0 % (k=2)

SAR averaged over 10 o’ (10 g) of Body TSL Condition

SAR measured 100 mW input power

214 mW /g

SAR for nominal Body TSL parameters normalized to 1w

21.4mWig £ 22.2 % (k=2)

Body TSL. parameters at 5300 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.42 mho/m
Measured Body TSL parameters {220+ 0.2) °C 48316 % 5.51 mho/m £ 6 %
Body TSL temperature change during test <1.0°C .
SAR result with Body TSL at 5300 MHz
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW input power

7.74mW /g

SAR for nominal Body TSL parameters normalized to 1W

77.2mW Jg £ 23.0 % (k=2)

SAR averaged over 10 ¢m” (10 g) of Body TSL Condition

SAR measured 100 mW input power

220mW/g

SAR for nominal Body TSL parameters normalized to 1W

22.0 mW /g £ 22.2 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

SAR result with Body TSL at 5500 MHz

Fax: +86-10-62304633-2504
Htlp:fwww.chinattl.en

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

220°C

48.6

5.65 mho/m

Measured Body TSL parameters

(22.0 £0.2) °C

Body TSL temperature change during test

<1.0°C

4916 %

5.58 mho/m + 6 %

SAR averaged over 1 e’ (1 @) of Body TSL

Condition

SAR measured

100 mW input power

8.10mW /g

SAR for nominal Body TSL parameters

normalized to W

81.1 mW /g £ 23.0 % (k=2)

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

Condition

SAR measured

100 mW input power

236mW/g

SAR for nominal Body TSL parameters

normalized o 1W

23.7 mW g # 22.2 % (k=2)

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

SA

Conductivity ]

Temperature Permittivity

Nominal Body TSL parameters 220°C 48.5 5.77 mho/m

Measured Body TSL parametmrsm (22.0+0.2)°C 49.0+6 % 5.70 mho/m 6 %

Body T5L temperature change during test <1.0°C B o
R result with Body TSL at 5600 MHz

SAR averaged over1 ¢ni® (1 ) of Body TSL Condition

SAR measured 100 mW input power 797 mW /g

SAR for nominal Body TSL parameters normalized lo 1W 79.8 mW fg £ 23.0 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Body TSL ) _C_?_r_milian

SAR measured 1.00 mW inpul power 226mW/g

SAR for nominal Body TSL parameters normalized to 1W 22,7 mW g 1 22.2 % (k=2)
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Body TSL parameters at 5800 MHz
The following paramelers and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 ! 6.00 mhofm
Measured Body TSL parameters (22.0+£0.2)°C 48.7 16 % 5.93 mho/m £ 6 %
Body TSL tempa;;-:ture ch.;amge during test <1.0°C ---; e
SAR result with Body TSL at 5800 MHz
Condition

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

SAR measured

100 mW input power

7.71mW/g

SAR for nominal Body TSL paramelers

normalized to 1W

77.2 mW fg £ 23.0 % (k=2)

SAR averaged over 10 .‘:,1'.’1'J (10 g) of Body TSL

Condition

SAR measured

100 m\W input power

217 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.8 mW Ig % 22.2 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 49.2Q) - 5.46jQ

Relurn Loss -251dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 47.20) - 3.86jQ

Return Loss - 26.2dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 53.40 - 5.61jQ

Relturn |.oss - 23,948

Antenna Parameters with Head TSL at 5600 MHz

Impedance, lransformed to feed point 56.602 - 1.04j0

Return Loss - 24.0dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 53.001 - 6.28j02

Relurn Loss - 23.4dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 49,50 - 3.51j0

Relurn Loss - 29.0dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 47.7C - 1890
Return Loss - 30.4dB
Certificate No: Z16-97078 Page 9 of 16
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Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 54,001 - 3.83jQ
-25.5dB

Return Loss

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 59.30 + 0.88jQ

Return Loss -21.4dB

Antenna Parameters with Body TSI at 5800 MHz

Impedance, transformed to feed point 55.10 - 6.15)0

Return Loss -22.4dB

General Antenna Parameters and Design

|Eectrical Delay (one direction) 1.308 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. 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
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DASYS5 Validation Report for Head TSL Date: 05.23.2016

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5§GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1095
Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,

Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; o = 4.614 mho/m; er = 36.82; p = 1000
kg/m3, Medium parameters used: f = 5300 MHz; o = 4.713 mho/m; er = 36.71; p =
1000 kg/m3, Medium parameters used: f = 5500 MHz; o = 4.911 mho/m; ¢r = 36.41,
p = 1000 kg/m3,Medium parameters used: f = 5600 MHz, o = 5.006 mho/m; &r =
36.27; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; ¢ = 5.171 mho/m;
er = 36.05; p = 1000 kg/m3,

Phantom section: Center Section

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

DASYS5 Configuration:
¢ Probe: EX3DV4 - SN7307; ConvF(5.32,5.32,5.32); Calibrated: 2016/2/19,

ConvF(5.02,5.02,5.02); Calibrated: 2016/2/19, ConvF(4.85,4.85,4.85);
Calibrated: 2016/2/19, ConvF(4.52,4.52,4.52); Calibrated: 2016/2/19,
ConvF(4.45,4.45,4.45); Calibrated: 2016/2/19,

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn771; Calibrated: 2016/2/02

»  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA, Serial: 1161/3

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

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
~ Reference Value = 71.75 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.21 Wikg

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 73.42 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.07 W/kg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

Certificale No: Z16-97078 Page 11 of 16
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.44 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.1 Wikg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.62 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 34.9 Wikg

SAR(1 g) = 8.19 W/kg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.13 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 7.83 Wikg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 19.3 Wikg

-30.00

-40.00

0 dB =19.3 W/kg = 12.86 dBW/kg
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 05.25.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1095

Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,

Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; o = 5.391 mho/m; er = 48.36; p = 1000

kg/m3, Medium parameters used: f = 5300 MHz; o = 5.513 mho/m; er = 48.26; p =

1000 kg/m3, Medium parameters used: f = 5500 MHz; o = 5.582 mho/m; er = 49.14,

p = 1000 kg/m3,Medium parameters used: f = 5600 MHz; o = 5.703 mho/m; er =

49.04; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz, o = 5.932 mho/m;

er = 48.71; p = 1000 kg/m3,

Phantom section: Right Section

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

DASY5 Configuration:

*  Prohe: EX3DV4 - SN7307; ConvF(4.48,4.48,4.48), Calibrated: 2016/2/19,
ConvF(4.29,4.29,4.29); Calibrated: 2016/2/19, ConvF(3.97,3.97,3.97);
Calibrated: 2016/2/19, ConvF(3.72,3.72,3.72); Calibrated: 2016/2/19,
ConvF(3.91,3.91,3.91); Calibrated: 2016/2/19,

* Sensor-Surface; 1.4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn771; Calibrated: 2016/2/02

*  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3

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

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zcom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.16 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 7.47 Wikg; SAR(10 g) = 2.14 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.52 VV/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 7.74 Wikg; SAR(10 g) = 2.2 Wiky

Maximum value of SAR {measured) = 17.8 Wkg
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Dipole Calibration /Pin=100mW, d=10mm, f=56500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.84 V/im; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) = 8.1 Wikg; SAR(10 g) = 2.36 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.68 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 7.97 Wikg; SAR(10 g) = 2.26 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.24 VV/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31.6 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR {measured) = 18.2 W/kg

.___'_._'_ i

0dB =18.2 W/kg = 12,60 dBW/kg
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Impedance Measurement Plot for Body TSL.

Tri 511 Log Mag 10.00ds/ ref 0, 00005 [F1)

50,00
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D5GHzV2,Serial N0.1095 Extended Dipole Calibrations
Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test frequency to
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reduce uncertainty in the power measurement

Per KDB 865664 DOL,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial N0.1095
Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
° (ohm) (ohm)
5900MHz 5.25.2016 | -25.102 - 49.185 - -5.4603 -
5.23.2017 | -23.827 5.08 48.677 0.508 -5.2048 0.2555
5.25.2016 | -26.188 - 47.200 - -3.8631 -
S300MHz 5.23.2017 | -27.825 6.25 46.373 0.827 -3.9051 0.042
5.25.2016 | -23.945 - 53.440 -- -5.6064 --
5500MHz
5.23.2017 | -25.614 6.97 51.413 2.027 -5.6890 0.0826
5.25.2016 | -24.034 -- 56.621 -- -1.0375 --
5600MHz
5.23.2017 | -24.251 0.90 55.234 1.387 -1.4716 0.4341
5.25.2016 | -23.416 -- 53.000 -- -6.2849 --
5800MHz
5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534
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D5GHzV2 Serial N0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
. (ohm) (ohm)

5.25.2016 | -28.955 - 49.469 -- -3.5100 --
5200MHz

5.23.2017 | -28.384 1.97 50.314 0.845 -3.56312 0.0212

5.25.2016 | -30.378 -- 47.724 -- -1.8910 --
5300MHz

5.23.2017 | -31.358 3.22 46.806 0.918 -1.5284 0.3626
5500MHz 5.25.2016 | -25.463 -- 54.013 -- -3.8327 --

5.23.2017 24.064 5.49 52.539 1.474 -3.5216 0.3111
5600MHz 5.25.2016 | -21.389 -- 59.271 -- 0.8789 --

5.23.2017 | -22.755 6.39 58.225 1.046 0.8415 0.0374
5800MHz 5.25.2016 | -22.374 -- 55.140 -- -6.1476 --

5.23.2017 | -23.183 3.62 55.119 0.021 -6.6894 0.5418

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Head

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Mag 10.00dE/ Ref 0.000d4E [FL Del]

10.00

-10.00

Start 5 GHz IFEM 70 kHz Stop 6 GHz [SRT

1 Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Inskr State

1 Start 5 GHz IFEM 70 kHz Stop 6 GHz [E4 )1
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Dipole Verification Data D5GHzV2 Serial N0.1095

D5GHzV2-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr Skate

40,00

10.00

-10.00

-40.00

Statt & GHz

IFEM 70 kHz Stop 6 GHz [l

1 Active Ch{Trace 2 Response 3 Stimulus 4 MirfAnalysis 5 Instr State

1 Start & GHz

IFBW 70 kHz Stop 6 GHz [EE)
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial N0.1095
Head
Real Imaginar
Date of Measurement LcF)esestlz(rer;) [z((:_/(l)t)a Impedance (I(D)ﬁlrtne; Impegdancye (?)ﬁlrf;
(ohm) (ohm)

5.25.2016 | -25.102 -- 49.185 - -5.4603 -
5200MHz | 5.23.2017 | -23.827 5.08 48.677 0.508 -5.2048 0.2555

5.22.2018 | -26.862 12.7 47.532 1.145 -6.1655 0.9607

5.25.2016 | -26.188 -- 47.200 - -3.8631 -
5300MHz | 5.23.2017 | -27.825 6.25 46.373 0.827 -3.9051 0.042

5.22.2018 | -25.320 9.00 48.807 2.434 -4.4805 0.5754

5.25.2016 -23.945 -- 53.440 -- -5.6064 --
5500MHz | 5.23.2017 | -25.614 6.97 51.413 2.027 -5.6890 0.0826

5.22.2018 | -23.590 7.90 53.521 2.108 -5.8153 0.1263

5.25.2016 | -24.034 -- 56.621 - -1.0375 -
5600MHz 5.23.2017 -24.251 0.90 55.234 1.387 -1.4716 0.4341

5.22.2018 | -23.090 4.79 55.313 0.079 -2.5733 1.1017

5.25.2016 | -23.416 -- 53.000 - -6.2849 -
5800MHz | 5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534

5.22.2018 | -22.422 13.3 54.414 0.427 -4.4282 2.3101
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D5GHzV2 Serial N0.1095
Body
Date of Measurement LORSeStLé(;r]B) IZE(()%/(I)t)a Impzzzlnce (Igﬁlrtna) I:;lnpaegdlgiiye ([O)ﬁlrtna)
(ohm) (ohm)
5.25.2016 | -28.955 - 49.469 -- -3.5100 --
5200MHz | 5.23.2017 | -28.384 1.97 50.314 0.845 -3.56312 0.0212
5.22.2018 | -25.958 8.55 52.199 1.885 -4.6389 1.1077
5.25.2016 | -30.378 -- 47.724 -- -1.8910 --
5300MHz | 5.23.2017 | -31.358 3.22 46.806 0.918 -1.5284 0.3626
5.22.2018 | -31.977 1.97 47.574 0.768 -2.2357 0.7073
5.25.2016 | -25.463 -- 54.013 -- -3.8327 --
5500MHz | 5.23.2017 | -24.064 5.49 52.539 1.474 -3.5216 0.3111
5.22.2018 | -27.492 14.2 52.853 0.314 -2.5726 0.949
5.25.2016 | -21.389 - 59.271 - 0.8789 -
5600MHz | 5.23.2017 | -22.755 6.39 58.225 1.046 0.8415 0.0374
5.22.2018 | -24.309 6.83 57.518 0.707 0.7994 0.0421
5.25.2016 | -22.374 -- 55.140 -- -6.1476 --
5800MHz | 5.23.2017 | -23.183 3.62 55.119 0.021 -6.6894 0.5418
5.22.2018 | -24.297 481 53.157 1.962 -5.6473 1.0421

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

Page 36 of 55

e retl iithin mpedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.




- -

Report No.: C180928E08-SF
Page 37 of 55

Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Head

1 Active Ch{Trace Z Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

40,00

-10.00

=-40,00

=

Start & GHz IFEW 70 kHz Stop b GHz [Y

1 Active ChiTrace Z Response 3 Stimulus 4 Mkrf/Analysis S Instr State

(YT} ith (R+3x) Scale 1.0000 [F1 Del]

1 Start 5 GHz IFEW 70 kHz Stop & GHz [
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/analysis S Instr State

40 .00

10.00

-10.00

=40 .00

Start & GHz IFBM 70 kHz Stop 6 GHz [l

—

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

1 Start § GHz IFBW 70 kHz Stop 6 GHz [0

Page 38 of 55




I:I:EEI: Report No.: 01§2§§%%o§1:55|;

actumd & Fartnes Engineening AG 5 p e '-a q

Soughaussbasss &3, BO0A Zunch, Swatrarland
Phaane #41 &4 245 9700, Fax «d41 A4 Fa5 G779
infodapeadg. cam, i Spean com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is & delicate, high precision inslrument and reguires careful trealment by the used. There are nio
sorvicerble pars inside the DAE. Special alleslion shall be given to the following points

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

Shipping of the DAE: Before shipping the DAE fo SPEAG for calibraticn, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed info a karger box or container which protects the
DAE from impacts during iransportation, The package shall be marked to indicate thal a fragile instrument =
Inside

E-Stop Faillures: Touch defection 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 ermors are often cavsed by dust and dirt
accumulated in the Estop. To prevent Eslop failure, the customer shall ahways mount the probe to the DAE
carelfully and keep the DAE unil in a non-dusty environment if not used for measuraments.

Repair: Minor repairs are performed al no exira cost during the anneal calibeabion. However, SPEAG reserves
the righl to charge for any repair especially if rough unprofessional handling caused ihe defecl.

DASY Configuration Files: Since fhe exact values of the DAE inpul resistances, as measured during the
calibration procedure of @ DAE unit, are nol used by the DASY software, a nominal value of 200 MChm is given

i the corresponding configuration file.

Important Note:
Warranty and calibration is vold if the DAE unit Is disassembled partly or fully by the

Customer.

Important Note:
Mever attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is aliowed by certified SPEAG personnel only and is part of the annual
calibration procedura.

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 orlented 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 & Pariner Enginearing

TH_BRO40315A0 DAE4 doc 11.12.2009
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Calibration Laboratory of A,

:___:M \__-_‘"_/ s

Schweiparischer Kallbriendenst

5

» l'| Service suisse d@lalonnsge
C w
S

Schmid & Partner
Engineering AG

Zeovghaussirssse 43, 800 Zurich, Swilzerlamd

Sarvizio svizzera di taratura
Swims Calibration Service

Acorediled by the Swiss Accredilation Sarace (GA5)
Thar Swins Accreditntion Service iz one of the signatorles o the EA
Multilateral Agreement for the recognition of ealibration cerilicates

Client CCS-CN (Auden)

Accreditation No.: SCS 0108

Cerfificate Mo: DAE4-1245_ Jul18

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 1245

Calibratian perocadurals)

QA CAL-DG.v28
Calibration procedure for the data acquisition alectronics {DAE)

Calbraton daje:

July 17, 2018

This caloralion canlificate documents tha traceabilily b2 national standards, which reales the physical unils of measwemaenis (31),
The measurenants and 1 uncatalnties with confidence prebabdity are given an tha foliowng peges and are pan of the cerficata

A0 ealibrations have aen concictod in b closed Inboratory [acilfy: envirenmaenl Bmparalung (22 & 370 and homicdy < (0%
Cafibralion Equipment uged [MATE crilical lor calibralion)

Primary Stardasds (I u {_‘:..1I E!{l_!t_r__-i!."}n:bﬁ:ale J [N t_i_::_h_-e_rclulad l‘J-'!"l‘-\.'-'-.\_ll_Dﬂ

Kaithiny Mullimetar Typa 2001 | SN- DAT027D F-fug-17 [Ho:21092) Aug-18
Sacondary Slandards LR Chieck Daga {in houss) Schadulad Chack
faite DAE Caltaralicn Unil SE UWS 053 A8 1007 d4-Jan-18 {in hougs check) In hpuse check: Jan-19

Calibratar Hox V2.1

| SE UMS QD6 AR 1002

d-dan- 18 {in liouaa check)

In howse check: Jan-19

Mamn Functian Signature
Calibrated by: Daminigue Stallen Labpmtory Tachnician % 5
A d by Suen Kihn Craputy Manages (R :I 0 |
IelegatH | % ek |
W UUL-"LL"-- '

s July 17, 2018

| Thiz calibraticn canficate shall nof ba reproducod excepl i bl withoul w\l'l!l-E_I:I apprcval of B laboratary

Cerlificabe Mo; DAE4-1245_JuliB Page 1ol

Page 40 of 55




EEEEF Report No.: Clgggiililoggssg

Calibration Laboratory of

Schweizerischor Kalibriordienat
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Schmid & Pa rtner C Service sulsss détalonnage
Engineering AG Servizla svizzers dl faratura
Zaughaussirasas 43, 8004 Zurich, Switzerdand 5 Switas Calibratign Service
Acoroditad by tha Swiss Accredilation Bandce (SAS) Accreditation Ne.: SCS 0108

Tha Swiss Accreditalion Service |s one of the signatories to the E&
Multilateral Agresment for the recognition of callbration cerilicales

Glossary

DAE data acguisition electronics

Connectar 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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

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

= Common mode sensitivity: Influence of a positive or negative commaon mode voltage on
the differential measurement,

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

= AD Converter Values with inputs shorted: Values on the internal AD converler
corresponding to zero input voltage

o Input Offset Measurement. Oulput vollage and slatistical results over a large number of
zero voltage measurements.

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

= [Input resistance: Typical value for information: DAE input resistance at the conneclor,
during internal auto-zeraing and during measurement.

+ [ow Baftery Alarm Voltage: Typical value for information. Below this voltage, a ballery
alarm signal is generated.

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

Carilicate Mo: DAE4-1245_Jul18 Page 2 ol 5
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DC Voltage Measurement
A - Converler Resalution nominal
High Range ILSE = G.1pV fuall ramge 100, 4300 my
Low Fange; ILSE = GInY Tl range = 1o oo 3my
DASY measwramend parameaters: Auto Zero Time: 3 sec; Measuring fime: 3 sec

Calibration Factors X Y Z

High Range 405971 £ 0.02% (k=2) | 404,675 & 0.02% (k=2 | 405807 £ 0.023% (k=2)
Low Range 400490 4 1.50% (k=2) | 3.90433 + 1.50% (k=2) | 4.02618 £ 1 50% (k=2}

Connector Angle

Connector Angle to be used in DASY system 00%£1*

Cadllcale Mo, DAES-1245_Jul18 Page 3al &
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Appendix (Additional assessments outside the scope of SC50108)

1. DC Voltage Linearity

High Range Reading (uV) Dilference (W) Error (%)
Channel X + Input 20000166 4.05 0.00
Channel X + Input 2000497 282 0.1
[ChannelX - Input 1508915 e 0.01
Channaol ¥ + Input 199957 .91 DG -0.00
Channel ¥ + Input 20002 .85 0.55 0.0
Channel ‘f' = Input -20000.83 0,18 :v][:r:]
Channel Z + Input 1‘.—]!—]5% 18 E:-’L.-* 0.00
Channel Z + Input 20002 .90 0.90 .00
_Ehannel z = Input -20001.78 - 0.7 0.00
Low Range Reading (uV) | Difference (aV) Error (34)
Channal X + Input 2001.90 023 0.01
Channel X ¥ It 201.70 022 =011
1El;armcl X - Input 19646 0,70 0,35
Channel ¥ + Inpust 001,38 0,07 {100
Channel ¥ ;anut 2018 0.07 004
éil.ﬂﬁﬂﬂl Y = Input -198.60 -0.65 033
Channel Z + Input 2004 .37 012 -0.01
Channel Z + Input 20124 -0.46 023
Channal Z = Imput -189.64 -1.62 0.82
2. Common mode sensitivity
DASY measuremant parameters: Auto Zere Time: 3 se¢; Measwing lime: 3 sec
Commaon maode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (pV)
Ehanml X 200 -6.62 -H.00
- 200 sad .43
E:hannal.‘l’ 200 -6, 62 -6.51
- 200 5,64 5,26
Channel Z 200 -B.00 -5.92
- 200 358 375
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime. 3 seg
Input Voltage (mV) | Channel X (pV) | Channel ¥ {uV) Channel Z (pV)
Channel ¥ 200 - 3.74 -2.53
Channel ¥ 200 BH.56 420
Channel Z 200 9.56 - _i'.ﬁ?
Cartlicate No: DAE4-1245_Jul18 Page 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aule Zero Time: 3 sec; Measuring fime: 3 sec B
High Renge (LSH) Low Rangs (LSE)
Channel X 15878 16794
Channel ¥ 18454 1E214
Channel Z 15843 17028
3. Input Offset Measurement
DASY measurement parameters: Aulo Zero Time: 3 seq; Measuring time: 3 sec
Input 10RC . .
Average (V) min. Offset (uV) | max. Offset (pV) . I?::::atlm
Channal X 0.85 -0.30 237 Q.47
Channal ¥ -0.20 -1.24 o.yo 0.5
Channel Z -0.26 -1.54 118 .53
6. Input Offset Current
Pharmiral Imput cdreuity oftsel curent on all channels: <254
7. Input Resistance (Typical values for information) :
Zeroing (kOhm}) Measuring (MOhm)
Chanmel X 200 200
Channel ¥ 200 200
Channel £ | 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typlcal values Alarm Level (VDC)
Supply (+ Veo) +7.a
Supply (- Voc) 7.6
9. Power Consumption (Typical values for information}
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA}
Supply (+ Vee) +0.01 v +14
Supply {- Vec) ~-(0.01 8 -8
Certilicato Mo: DAE4-1245_Jui 1R Page 5 of &
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Engineering AG
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5 Schweizerischor Kalibrierdienst
c Sorvice suisse Mélalonnage
5

Servizio svizzora d taraturs
Awlds Calibration Sorvice

Aecredited by the Swiss Avoediatian Service (3A5) Azeraditation Ne.: SCS 0108
Thi Swiss Accreditallon Service is one of the signataries o the E&
Muliflateral Agreement for the recogndtion of callbration cenificates

client  CCS-CN (Auden) Ceriificate Ho: EX3-3798 Julla

CALIBRATION CERTIFICATE |

Crbjesct EX30V4 - SN:3708 |

Cafibrabion pracedureds) CA CAL-01.vE, QA CAL-12.v8, OA CAL-14.vd, A CAL-23.45,
QA CAL-25w6

Calibration procedure for dosimetric E-field probeas

Calibvation dain; July 27,2018

Thes calbration cerilicale docmants the iraceabiily 1o national standiants, shich reafize (he physical unils of messasmenls (51
The maasuramants and lhe urncerisingos with conlidencs prababiity are given on the folowing pages and are part of the cedilicale

All calivratians have bean conducted in the doeed |obormtary facility: amiranment tempenatura (#32 # 30 ard hisnidity < 70%

Cafibrabion Equipment used [METE crilical for caliraton)

Prmary Standarcs Lo | Col Dute {Coribeztoba,) Scheduled Caliratian B l
Povesr meter NRP | Sk 10dTR 04-Apr-18 [Mo, 217-0267 202673} Agr-19 |
Power sensor KRP-721 SN 124 Od-Anr- 18 (Mo, 21 T-03672) Apor-10 i
Perwer sensar NRF'-;Z_B1 SN 103245 i o] .I'q:r-1H|:N_ﬂ 21 T-{IEE-Fa_:l Aprtd —
Relerence 20 98 Al ot BB SE2TT (30K (- Apr- 18 (o, $17-02682) Apcii
Raferance Probe ESIDVZ | SN: 3013 30-Dec-17 [No. ES3-3013 Dect?] | Decta

| DoEd S 660 21-Dec17 (No. DAE4-660 Dect?) | Oec-16
Sacandary Slandards D Check Dabe [in howse) ) Schweduled Check
Prorwer meler E44158 SN GBE1293874 (6 -Ag- 16 fin hause chack Jun-18) In house chedh: Jun-20
Peeaer sensar E44124 SH: MYA 1480087 D-har 1 fin hausn chacs Jun-18) In howses check: Jun-20
Power sersor E44124 Sh; BO091010 [t pe-16 (i hewse check Jua-18) I B chack: Jun-20

| RF ganeratar HP 55460 SN: LIS IR42U0 700 04-Aug 58 fin howsa check Jun-18) In hause chack; Jur-20
[ Metwork Analyzer ERISEA_ | SN LFSA10B0477 0-Mar-14 {in housa check Oct17] | In hause chack: Oel-1B
Mama Funslion .E'..u;nd1l|(m |
Calitrated by: Clauio Leubler Laboratory Technician ,L(
- -
| Approwed by Halja Pakavic Tachrical Managar ‘ﬁf/{;fff’:?i
= s
IaBued: July 28, 2018
 This calibration cenilicals ahall rial b reprocuced escepd in fdl willrout wnilian approval of the lsboratony

Cartificate No: EX3-3780_~i18 Page 1of 11
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Schrnid & Partner ¢ Service sulsse déimonnage
Enginesaring AG Servizio svizzero di taratura
Zeughousstrasse 43, 2004 Zurich, Switzerland 5 Swiss Calibration Service
Accradiied by lhe Swiss Accredialion Service (SAS) Accrediiaiion No; SCS 0108
The Swiss Acoreditation Service 8 ona of the signotorios to the EA
Multilateral Agreement for the rmoognition of calitrdion carfificates
Glossary:
T5L lissue simulating liguid
MORM: Y2 sarsilivily in free space
ConwF sensHivity in TSL / NORMxy,z
DCP diode compression poin
CF crest facior | Vduty_cycle) of the BF signal
ABCD modulaticn dependent linearization paramatars
Polarization p ip redation arcund probe axis
Polarization & 4 rotation around an axis that s in the plane normeal o probe axes (2l measurement center),
i, & =0 iz normal to probe axis
Gonnaclar Angle information used in DASY syslem lo abign probe sersar X Lo the robol coordinate syslem

Calibration is Performed According to the Following Standards:

a
b)
g)

d}

IEEE 5td 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Abeorplion Rate {SAR) in e Human Head from Wireless Commuricabions Devices: Measurermenl
Technigues®, June 2013

IEC &2208-1, ", "Measurement procedure lor the assessment of Specific Absorption Rate {SAR ) from hand-
hedd and body-mounted devices used naxt to the ear (frequancy range of 300 MHz to & GHz)", July 2016

IEC 82200-2, "Procedure lo debermine the Specific Absarption Rale {SAR) for wireless communication devices
used In close proximity (o the human body (freguency range of 30 MHz to & GHz)", March 2010

KDB 855664, “"5AR Measuremant Requirements for 100 MHz to 6§ GHz"

Methods Applied and Interpretation of Parameters:

NORMx .z Assessed for E-leld polanzaton & = 0 (f < 900 MHz m TEM-cell; f > 1800 MHz: R22 wawveguide).
MORMx,y.z are only irtermediate values, i.e., the uncertainties of MORMx,y,z does not affect the E”-fisid
unceranty inside TSL (see below CanvF).

NORM(x, Y,z = NORMx v,z * frequency_response (see Frequency Response Chart). This lingarization is
Implemented in DASY 4 software versions later than 4.2, The uncerainty of the frequency response is included
in the statad uncertainty of ComedF.

RGPy, y.2: DOP ane numerical linearization parameters assessed based on the data of power swaep with GW
signal (no uncerlainty required). DCP does nat depend on frequency nor media.

PAR: PAR i Ihe Peak to Average Ralio that is not cafibrated bul determined based on the signal
characlerislics

Axpz Bxyz Cryz Dxyz VRx w2 A B, C, Dare numerical linearizalion paramelers assessed based on
e data of powear sweep for specilic modulation signal. The parameters do nol depend on frequancy nos
media, VIR is the maximom calibration range expressad in RMS voltage across the dioda,

ComF and Boundary Effect Paramelors: Assessed in llat phantom using E-field {or Temperature Tranafer
Standard for f = 800 MHz) and inside wavegude using analylical fiedd distribulions based o power
measurements for f > 800 MHz, The same selups are used Tor assessment of the parameters applied for
boundary compensation (alpha, depth) ol which typical uncertainty values are given, These paramelers are
used in DASY4 software to improve probe accuracy clese lo the boundary. The sensilivily in TSL corresponds
o WORME, .2 * Conv wherely the uncerainty corresponds 1o that given far Conwi, A freguency depandeant
Convl |s used i DASY version 4.4 and higher which allows axtending the validity from £ 50 MHz 1o £ 100
MHz.

Sphasical isolropy (30 deviafion fram izatropy): in a fiald of low gradiants realized using a flat phantom
axposed by a patch antenna.

Sensor Offsel The sensor offsel corresponds to the offsed of virlual measurerment center from the probe tip
[on probe axis). No tolerance required.

Cornoctor Angle: The angle & assessed using the information gained by dedermining the NORMx (no
uncertainly raquired).

Cerlilicate Mo EX3-3738_Julia Paga 2 of 11
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EXIONS — SN 3708

Probe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 27, 2018

Calibrated for DASY/EASY Systems

{MNote: non-compatible with DASYZ sysleml)

Cerlificala Mo! EX3-3708 hd18 Page 3 of 11
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EX30v4- SN-A7as Judy 2T, 38

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

[ Sensor X Sansor Y I Sensor £ | Unc {k=2}
| Marm (uWiWimp® | 0.52 0.50 0,58 [ 101 %
| DCP {my)” | g7 .5 103.5 | 87.3 [

Modulation Calibration Parameters

Ui Commumication Systom Name | [ B | c | b | VR | TP |
By B v {k=2)

o —Jow . o a0 | 10 | 000 | 1621 | H5% |

- —— : - N = ‘ H.'l__ e | |

s J_ [ 00 1.0 76,2 |

The reported uncertainty of measurement is stated as the standard un certainty of measurement
mulliplied by the coverage factor k=2, which for a normal distribution coresponds o a COVErage
probability of approsimately 95%. J

* Thea urcestziniias of Murm X & 4o nol atfect the E*-field uncerlainly inside TS0 (sed Pagas 5 and 6)

° Mumsarical linnarizalian parsmiter urcerianty not regured

* Uncenainly is detamined using the max. dedation fram linsar raspores apphang reclangufan dislribulion and i expressed for the sguare of tha
fded vl

Cortilicale Mo; EX3-3798 Jul1g Page 4 of 11
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EEEEF Report No.: Clgggﬁioﬁig

EXIOW4- Sh:ATaL duly 27, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | || | Depth™ | Unc
1{MHz)© | Permitivity' ET ConvF X | ConvFY | ComvFZ | Alpha® | (mm) {=2)
150 52.3 .76 11.24 11.24 11.24 0,0 100 | #£13.3%
450 43.5 0.87 1016 | 1016 1016 | o3 130 | $133%
83 | 41.5 0.90 0.66 9.66 9.68 049 085 | £120%
o0 | 41.5 0.4ar 0.27 0.27 9.27 D46 ! 0.85 +12.0%
1810 40.0 | 140 B.01 B.01 8.01 020 | 082 | $120%
1900 40.0 140 793 | 793 | 783 | 031 | 084 | £120% |
2450 39.2 1.80 7.20 720 .20 0.34 0.84 +12.0 %
5200 36.0 4,66 5.02 5.02 5.02 ! 0.40 1.80 131 %
5300 35.0 4.76 479 | 478 | 478 | oa0 1.80 +131%
S50 36.6 4.96 4.73 473 | 473 | 040 1.80 131%
| 5600 | 355 507 4.61 4.61 461 (3,40 1.50 £131%
| 5800 | 353 5.27 | 4.60 4,69 4,60 (1,40 180 | £131%

 Fraquency vally atows 300 MHz af £ 100 MH: only applies for OASY w4 and higher {see Page 2), else il s estincled (o4 50 BHz Tha
uncarainty ia the RES5 of the Comd uncetainly al calibration eguerncy and the uncenainly lor the indicaled frequancy band. Frequency validity
by 300 MHz & 4 90, 25 40 50 sl 70 MHE for ConyF sssessnents al 30, B4, 128, 150 arel 220 MHz respeclively. Abave 5 GHz tequency
validily can b estandad bo £ 110FWHZ

" Trequancies befor 3 GHz, the validity of tssue paramalers (e and o) can be mlaaed 1o 2 10% if liguid compensalion formua & applied o
maasureRd SAR values. A Tnequencies abowe 3 GHE, 1ha valickly of lissue paramebens (v and o) & resiricied 1 + 5%, Tha uncariainly s the RS5 of
Iher ConyF unoeitainty for indicabed (aemat s paramalams

"..".Ipha.lL'lupm ara detarmined during calibralion. SPEAG warmnis 1hat 1ha memaining dovialion dum io the boundany eflec! aller compensation is
ahways kess than £ 1% for Irequancias below 3 GHz ard below + 2% Tor requencies bedesan 3-6 GHz at any dslanoa larger lhan hal the probes lip
dismieler from the boundary

Cordificate No: EX3-37508_Jul18 Paga 5 of 11
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EEEEF Report No.: 01223285%0;-85!;

EXCA0N - SM-35 duly 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

| Relstive | Conductivily Depth® |
FiMHz)® | Parmitthvity© | (stm)" | ConvFX | ComvFY | ConvFZ |Aipha® | (mm)
| 150 1.9 0.80 1096 1096 | 1085 0.00 1.00
| 45D 56 7 0.94 | 1041 | 1041 | 1041 | 008 1.25
835 55.2 oo 8.20 8.20 820 | 048 0.80 +120%
g0 56,0 1.05 001 0.01 a0 039 | ose | £120%
1810 | &33 1.52 7.66 7.66 7.66 0026 103 | £120%
1900 | a3 1.52 7.62 182 | 762 032 | D86 | +120%
2450 2.7 1.95 7.2 T.22 7.22 0.28 0.85 +12.0%
5200 45.0 - 4.46 4.4 446 .50 1.90 131 %
5300 488 542 | 432 432 | 432 | 050 | 490 | =i34%
| 5500 48,6 565 | 405 4.08 4.05 0,50 190 | +139%
5600 485 | &IT a9 391 .91 D50 | 180 | +131%
5800 48.2 | 600 4,18 4.18 418 | 060 1.90 £131%

¥ Froquency walidity above 300 MHz of + 100 MHZ ondy applies {or DASY wid and highesr {see Page 2). else il is restricied i+ 50 MHz. The
urscattainly is the RSE af tha CanvF uncenzandy al calibialicn freaquency and the moeatanly for (b indicated reguency band. Freguency validily
bedir 300 MHz 15 £ 10, 25, 40, 80 and 70 MHz tor CoreF assessments al 30, 64, 128, 150 and 220 MHE respeclively. Above 5 GHz frequency
valdity can ba exlended 1o £ 110 MH=

Tl frequencies below 3 GHZ, (e valdily of lissue parametens (e and o) can be relaced to & 105 i liquid compensalion farmula is aoplied o
measured SAR values, Al frequencies above 3 GHz, the walidily of 5508 paramalers (= enid o) 5 realncied o+ 5% The uncertainly is e RSS5 of
the CorwF uncerlainly for indicaled targel lissuo paramoters

" Afphaileplh ere debermined during cabbraon. SPFEAS warmanis thal the remaining deviation dur b the ooundary sfiact aer compensatian s
avays lass Ihan 2 1% lor reguencies below 3 GHz and below 4 2% for froquencies betwenn 3-6 GHz af any distancs langar then hall the prohe bp
dhametor frem e badncany

Cedlificale Mo EX3-3798_Jul1d Page Gol 11
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—_— —r‘— Report No.: C180928E08-SF
|

EX30VA— SM:3758 July 37, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: RZ2)

rrnalized)

0g

na-{- ;

Frequency respanse [

QUG

054 L1 1 | Lol | | | ; Lot & 4 | |
a 500 1000 1500 2000 2500 000
f [MHz]

Uncertainty of Freqguency Response of E-field: £ 6.3% (k=2)
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EXI0NAE— ST

Jdishy 27, 2018
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
Tt : T T Tk i : 3
05
g | |
‘E‘ PR SV S L ot _,__.,_."_11 g it gl e gy BT
i H H H
o I.||-'|' ——r ||:_|;|. o A0 : 1: = '.i:: [ I!i-l'
Rol [7]
=0;,‘Tv||.- n':.HH.- =2r'-'.-'!§|H: :':--!TE!F)IH.-

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN-2798

Inpuit Signal [uv]

10!

Errer [dB]

104

Dynamic Range f(SAR}c.q)
(TEM cell , foua= 1900 MHz)

1o 10 10

0 10
SAR [mWicm3]
* (&
mob compensated cormpensabed
. .i.____'.__...-—ﬁ- [ ‘I' il it
v o I 0 8 3 B p—i R R £ 1= i
10:2 101 108 101 102 103

SAR [mWem3)]

*
o compansabed Endripanslad

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

Juby 272018
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EEEEF Report No.: Clgggi%ioggsslg

EXIONd- SM-27T98 duly 27, 2018

Conversion Factor Assessment

I= 800 MHz WGLS RS (H_conwF) = 1810 MHz WGLS R22 (H_conwF)

B [y

®
reaed

Deviation from Isotropy in Liquid
Error (4, 3), f =900 MHz

10 -08 <06 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isolropy Assessment: + 2.6% (k=2)
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EXI0V4- SN:3706

duly 27, 21MEB

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters

| Sensor Arrangemant

'I'.r-iangul?r
| Connectar Angle (7] o o IETRE
Mechanical Surface Deteclion Mode o - “enatded
“Oplical Surlace Deteclion Mode o o T disabled |
Probe Cverall Len_:;lr-: 337 mm
Protee Body Diameater T 10mm

TipLength 9 mm
Tip Hameter 2.5 mm

Probe Tip 16 Sensor X Callbeation Boini imm |

Frobe Tip 1o Sensor ¥ Calibration Point T mm
Probe Tip to Sensor Z Calibration Point 1 mm

: Recommended Measurement Dislance from Surace 1.4 mm

Cerllficate Mo; EX3-3708 Juiia

Page 11 of 11

Page 55 of 55




