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#2
Date: 3/27/2016
GSM850_GPRS(2 Tx slots)_Back_1cm_Ch128

Communication System: GPRS850; Frequency: 824.2 MHz;Duty Cycle: 1:4
Medium parameters used: f = 824.2 MHz; o = 0.99 mho/m; &, = 56.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(9.18, 9.18, 9.18); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (61x111x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.729 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 27.354 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.902 W/kg

SAR(1 g) = 0.671 mW/g; SAR(10 g) = 0.511 mW/g

Maximum value of SAR (measured) = 0.718 mW/g
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#3
Date: 3/26/2016

GSM1900_GSM Voice_Left Cheek_Ch661

Communication System: GSM1900; Frequency: 1880.0 MHz;Duty Cycle: 1:8
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.42 mho/m; & = 40.3; p = 1000 kg/m?
Phantom section: Left Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(7.54, 7.54, 7.54); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek/Area Scan (121x61x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.167 mW/g

Left Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.154 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.219 W/kg

SAR(1 g) = 0.151 mWi/g; SAR(10 g) = 0.089 mW/g

Maximum value of SAR (measured) = 0.161 mW/g

Wikg
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#4
Date: 3/28/2016
GSM1900_GPRS(4 Tx slots)_Back_1cm_Ch512

Communication System: GPRS1900; Frequency: 1850.2 MHz;Duty Cycle: 1:2
Medium parameters used: f = 1850.0 MHz; ¢ = 1.51 mho/m; & = 53.2; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(7.29, 7.29, 7.29); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (61x111x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.485 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.487 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.704 W/kg

SAR(1 g) = 0.451 mW/g; SAR(10 g) = 0.269 mW/g

Maximum value of SAR (measured) = 0.479 mW/g

Wikg
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#5
Date: 3/26/2016
WCDMA V_RMC 12.2K_ Left Cheek_Ch4132

Communication System: W850; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 826.0 MHz; o = 0.92 mho/m; €, = 40.2; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(9.04, 9.04, 9.04); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek 2/Area Scan (121x71x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.386 mW/g

Left Cheek 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.656 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.475W/kg

SAR(1 g) = 0.361 mW/g; SAR(10 g) = 0.269 mW/g

Maximum value of SAR (measured) = 0.381 mW/g

Wikg
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#6
Date: 3/28/2016
WCDMA V_RMC 12.2K_Back_1cm_Ch4132

Communication System: W850; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 826.0 MHz; o = 0.97 mho/m; &, = 56.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(9.18, 9.18, 9.18); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back /Area Scan (61x111x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.87 mW(/g

Back /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.853 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.518 W/kg

SAR(1 g) = 0.409 mW/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.428 mW/g

Wikg
— 0.432
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#7
Date: 3/26/2016

WCDMA Il_RMC 12.2K _Left Cheek_Ch9262

Communication System: W1900; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1852.0 MHz; o = 1.38 mho/m; & = 38.8; p = 1000 kg/m?
Phantom section: Left Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(7.54, 7.54, 7.54); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek/Area Scan (121x71x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.205 mW/g

Left Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.959 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.307 W/kg

SAR(1 g) = 0.188 mW/g; SAR(10 g) = 0.108 mW/g

Maximum value of SAR (measured) = 0.201mW/g

Wikg
— 0.203

— 0.163
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#8
Date: 3/28/2016
WCDMA II_RMC 12.2K _Back_1cm_Ch9262

Communication System: W1900; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1852.0 MHz; ¢ = 1.53 mho/m; & = 53.2; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3842; ConvF(7.29, 7.29, 7.29); Calibrated: 8/26/2015

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

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (61x111x1): Interpolated grid: dx=1.0mm, dy=1.0mm
Maximum value of SAR (interpolated) = 0.546 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.921 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.783 W/kg

SAR(1 g) = 0.501 mW/g; SAR(10 g) = 0.301 mW/g

Maximum value of SAR (measured) = 0.532 mW(/g.

Wikg
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6. Calibration Certificate

6.1. Probe Calibration Certificate

Calibration Laboratory of %,

Sehimicd & rartnon ilac 2
I nginiooring A, L= MRA
Loughonsataman A1, 004 Zuricoly, Swiltsarland %

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

wow

Accreditation No.: SCS 0108

Ao titen] Loy e Siwainn A i iodion Do (70070
The Swins Accradiiation Servicn i ane of e alguatornias to s EA

Mutttatoral Aggeaonmont Ton e codgdtion of caltbation cortificites

Cllant C1Q (Shenzhen) Cortificate No: EX3-3842_Aug15

CALIBRATION CERTIFICATE

Objont EX30VA - GN:BBAY

Coomliba iy p bt g N CAL-0D1 NG, OA CAL-1 2‘\0‘9, QA CAL"23.V5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calituation diter August 26, 2015

Fhis colibinaation cortificate decurments thio tsconbality b nitional standacds, which realize the physical units of measurements (S1).
Fhio teessarorontes sl e doeorbomibios sath confidenes probabiliy aee given on the following pages and are part of the certificate.

A calibrations b boon conducted o thes closed aboclary lacility: environment lemperature (22 £ 3)°C and humidity < 70%.

Conlitaraationny U agonpsrevesnl v (PAR T1 coticial for calibeaticon)

oy bl [[¥] el Liate: f(.'f:fli_llf.'ﬂlf: Mo.) Scheduled Calibration
v crpetegr | A4 101 At sA O1-Apr-15 (Mo, ?_1 7-02128) Mar-16
Proawensr sonnor 1 A4 120 PAYYATAT RS 01-Apr-15 (Mo, 217-02128) Mar-16
Fostesrasnees 5 ol0s Al sator S0 55054 (%) 01-Apr-15 (Mo, 217-02129) Mar-16
Fesforoneon 20 a0 Altannalor LSS (200) 01-Apr-15 (No, 217-02132) Mar-16
[t S0 S bt S G2 (30h) 01-Agr-15 (Mo, 217-02133) Mar-16
T2esioremne: Frrobes | 3002 b e 0 1e6-14 (No. | %3:‘3013 _Dec14) Dec-15
DAEA LEE 60 14-Jan-15 (No. DAE4-660_Jan15) Jan-16
Socandary Standards [[¥] Check Date (in house) Scheduled Check
P qeneratar HIE* #0480 LIS SRAZ01 £00) A-Aug-99 (in house check Apr-13) In house check: Apr-16
Mestwork Aalyzor HIEe 22601 LSS E00585 18-0e1-01 {in house check Ocl-14) In house check: Oct-15
Bz Funetion Signature
Calibirated by Claudio | oubler Laboratory Technician :
/
Appreveed by Kalja Pokovic Technical Manager / ‘ A

Issued: August 27, 2015

Thiss calibabinn contiicate shiall oo be reproduced secopt in ull vathoot wiotten appraval of the laboratory

Carlificate Mo: EX5%- 4842 Auglh Page 1 of 11
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Callbr;atlon Laboratory of ‘\-:“"\‘:\:_'_'/:'."‘z, S  Schweizerischer Kalibrierdienst
Sch mfd & Partner % ¢ Service suisse d'étalonnage
Engineering AG TR Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland 'igfr_‘\/,_{\w\:“‘ S Swiss Calibration Service
felyphp oY

Accredited by the Swiss Accreditation Service (SAS)

Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

NORMx,y, z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

A.B.C.D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization % Y rotation around an axis that is in the plane normal to probe axis (al measurement center),
i.e.. 4 =0 s normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, 'SAR Measurement Requirnments for 100 MHz to 6 GHz2"

Methods Applied and Interpretation of Parameters:

NORMzx.y. 2. Assessed for E-field polanzation =0 (f - 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx.y,z are only intermadiate values. 1 e . the uncerlanties of NORMx,y,z does not affect the E’-field
uncertainty inside TSL (see below Convl)

NORM(fx.y.z = NORMx y.z = frequency rosponse (sec Frequency Response Chart). This linearization is
implemented in DASY4 software versions liter than 4.2 The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

DCPx.y.z: DCP are numencal ineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty require:d). DCP does nol depend on frequency nor media.

PAR. PAR 1s the Peak to Average Rato that 1s not calibrated but determined based on the signal
characteristics

Ax,yz Bxyz Cx.y.z Deyz VR yrz A B C. D are numerical linearization parameters assessed based on
the data of power sweep for specifi. modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Soundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z " ConvF whereby the uncentainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100

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

exposed by a patch antenna.
Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip

(on probe axis). No tolerance required.
Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required).

Certificate No: EX3-3842_Aug15 Page 2 of 11
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EX30V4 — SN:3842 Aliglst:26,.2015

Probe EX3DV4

SN:3842

Manufactured: October 25, 2011
Calibrated: August 26, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3842_Aug15 Page 3 of 11
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EX30Vva BN ang L August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Basic Calibration Parameters

Sensor X ]l Sensor Y Sensorz fﬁnc (kfz}
Norm (pr\nm_}?)'\ 0.3 B! 053 0.42 101 %
DCp (m\f)’ 1016 = 99.9 |
Modulation Calibration Parameters IR ==
uiD Communication System Name A B [ D VR Unc'
dB dBvVuV B | mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 152.0 | £3.0%
Y 0.0 0.0 1.0 143.5
L Z 0.0 0.0 1.0 14?._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

"o

probability of approximately 95%.

:: The uncertaintios of Nonm %Y. do not atteet the E7-lield uncertainty inside TSL (see Pages 5 and 6).
Numencal inearnzation parameter uncertamty not required
" Uncertamty 1s determmoed using the mas. deviation from linear response applying rectangular distribution and is expressed fon the souare oo M

field value

Certificate No: EX3-3842 Aug15 Page 4 of 11
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EX3DV4 - SN:3842 August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Calibration Parameter Determined in Head Tissue S_irpu_lating Media

Relative Conductivity o | Depth hZ u nc

f(MHz)® | Permittivity (sfm) " ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
450 435 0.94 10.24 10.24 10.24 0.18 1.20 +13.3 %
750 41.9 0.89 9.45 945 | 945 0.34 093 | +120%
835 41.5 0.90 9.04 9.04 | 9.04 0.18 1.60 | £120%
900 41.5 0.97 8.92 892 | 892 0.22 145 +12.0%
1750 401 1.37 7.80 7.80 7.80 0.35 0.80 +120%
1900 40.0 1.40 7.54 7.54 7.54 029 | 080 +12.0%
2450 39.2 1.80 6.82 6.82 682 | 035 | 086 +12.0%
2600 39.0 1.96 6.74 6.74 6.74 0.37 0.92 +120%

= 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. Thﬂ :
uncertainly 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. A

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

* AlphalDepth are determined during calibration. SPEAG warrants that the remaining devialion due 1o the boundary effect after compensation is )
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3842_Aug15 Page 5 of 11
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Page 63 of 100

Report No.: JT.SY-06-1603013

August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Relative Conductivity . Depth G Unc
f(MHz)® | Permittivity " (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 10.28 10.28 | 10.28 0.10 120 | £133%
750 55.5 0.96 9.38 9.38 - 9.38 0.35 1.02 +12.0%
835 55.2 0.97 9.18 918 | 918 0.27 1.22 +12.0%
900 55.0 1.05 9.11 o5y O " 026 | 1.17 +12.0%
1750 53.4 1.49 7.46 7.46 7.46 035 | 080 +12.0 %
1900 53.3 1.52 7.29 7.29 729 | 040 | 086 +12.0%
2450 52.7 1.95 6.87 6.87 687 | 034 | 080 £12.0%
2600 52.5 2.16 6.76 6.76 6.76 0.32 0.80 +12.0%

© Frequency validity above 300 MHz of 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the 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

" Al frequencies below 3 GHz, the validity of lissue parameters (i and o) can be relaxed to + 10% if iquid compensation formula is applied to
measured SAR values, At frequencies above 3 GHz. the validity of lissue paramelers ( and «) is restricted 1o + 5%. The uncertainty is the RSS of

the ConvF uncertainly for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the prabe tip

diameter from the boundary

Certificale No: EX3-3842_Aug15
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EX3DV4- SN:3842 August 26, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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EX3DV4- SN 3842 usy it w6 7Y

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3842 August 26, 2015

Dynamic Range f(SARpead)
(TEM cell , fova= 1900 MHz)

Input Signal [uV]

ik I. H H i .ii - day fot (09 & H
10° 1072 101 107 10" 102 100
SAR [mW/cm3]

D
not compensated compensated

Error [dB]

100 102 108

10 10-2 107

100
SAR [mW/cm3]
| o
net compensated compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN;3842 August 26, 2015

Conversion Factor Assessment

f = 900 MHz,WGLS RS (H_convF) f = 1750 MHz, WGLS R22 (H_convF)
2 10 |
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. L
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

Deviation
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T T T T T

-10 -08 -06 -04 -02 00 0.2 0.4 0.6 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3842

Report No.: JT.SY-06-1603013

s et bl

August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Other Probe Parameters

Sensor Arrangement | o Triangular |
| Connector Angle (*) i 66.3 |
| Mechanical Surface Detection Mode ‘i enabled |
' Optical Surface Detection Mode = disabled |
| Probe Overall Length : 337 mm |
[ Probe Body Diameter | 10 mm |
| Tip Length I 9mm |

Tip Diameter - e —Z5mm |
—Probe Tip to Sensor X Calibration Point e
| Probe Tip to Sensor Y Calibration Point N N 1mm |
Erobe Tip to Sensor Z Calibration Point 1 mm

|_Recomrnended Measurement Distance from Surface

Certificate No: EX3-3842_Aug15
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6.2. D835V2 Dipole Calibration Certificate

" InCollsboration with &‘*w‘z
CALIBRATION LABORATORY %

%z -
Add: No.31 Xoeywan Rowd, Hadien Disirict, Beiging, 100191, Chinn ’//"7“:‘\\‘-‘ CALIBRATION
Tek 186-10-62304633-2079  Fx: +86-10-62)04633-2504 il No. LOST0

E-madl; ctth@chimatil cam HupcRyowchinaiiben

Client . sMQ Certificate No:  215-87116
CALIBRATION CERTIFICATE
Object DB3EV2 - SN 4d141
Calibralion Procadure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kils
Calibration date: September 24, 2016

This calibration Certificate documents the iraceability lo national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainlies wilh confidence probability are given on the following
pages and are part of the cenificate.

Al calibrations have been conducled in the closed |aboratary facility: environment temperature(22¢3)C and

humidity<70%.
Calibralion Equipment used (METE crifical 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-Z91 | 101547 01-Jul-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG N0 EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15{SPEAG No.DAE4-910_Jun15) Jun-18
Sncondary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430  02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110873  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Funclion Signalure
Cailbrated by: Zhao Jing SAR Test Engineer ‘{‘2,
Reviewed by: Qi Dianyuan SAR Project Leader = _—
Approved by: Lu Bingsong Deputy Diractor of the laboratory Fflﬂ'-h

Issued: Seplember 29, 2016
This calibration certilicate shall not be reproduced except in full without writien approval of the laboratory.

Centificate No: ZI15-97116 Page 1 0f8
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. In Collsbaratian with
(m CALIBRATION LAEORATORY
Add: No.S1 Xueyuan Roed, Holdisn Diirict, Befjing, 100191, China
Tek +86-10-682304633-2079 Fax: +86- 10-62104633-2504

E-imaal: cnttiag chinattl com Hitp:Wwwwe chinaliLen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praclice 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) KDB865664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orlented
paraliel to the body axis.

» Faad Point Impedance and Retum 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.

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

The reported uncertainty of measurement is staled as the standard uncertainty of
Measurement muitiplied by the coverage factor k=2, which for a normal distribution

Corresponds to a coverage probability of approximately 85%.

Certificate No: Z15-97116 Fage 2 of &
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- In Collsbomatan with

L Sttt

Add: No.5| Xueywan Road, Haidian Disteicy, Beijing, 100191, China
Tek: 1 86-10-67104613-2079 Fiox: 1 86-10-62304633-2504

Femail: et chinatil cons Hitgr: Saoww.chimart] om
Measurement Conditions
DASY system configuralion, as far as not gven on page 1
DASY Varsion DASYS2 52.8.8.1222
Extrapolation Advanced Exirapoiation
Phantom Triple Flal Phantom 5.1C
Distsnce Dipole Conter-TSL. |  15mm  with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Froguency 835 MHz 1 1 MHz
Head TSL parameters
The folowing parameters and calculations were appiled
Temperature Permittlvity Conductivity
Naminal Head TSL parameters 220°C s 0,90 mholm
Measured Hoad TSL parameters (220£0.2)°C 42026% 0.89 mho/m £ 6 %
Hoad TSL tampoerature change during test <1.0°C = s
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Conddicn
SAR messured 250 mW inpul power 233 mWig
SAR for nominal Head TSL parameters narmalized lo 1W 0,45 mW Ig £ 20.8 % (k=2)
SAR averaged over 10 @’ (10 g) of Head TSL Conditian
SAR measured 260 mW input power 151 mW /g
SAR for nominal Head TSL parametsrs normalized to 1W 641 mW ig £ 20.4 % (k=2)
Body TSL parameters
The and were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 652 0.97 mhofm
Measured Body TSL parametors (220:02)*C 560+6% 0.98 mhafm + 6 %
Body TSL temperature change during test <10°C ote —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condifion
SAR maasurad 250 mW Input power 230mWig
SAR for nominal Body TSL paramelers normalized to 1W 0.51 mW /g  20.8 % [k=2}
SAR averaged over 10 cni’ (10 g) of Body TSL Candition
SAR measured 250 MW inpul power 157 mWig
SAR for nominal Body TSL paramelers narmalized {o TW 6.25 mW /g £ 20.4 % (k=2}

Certificate No: Z15-97116 Page 1of 8
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Add: No.31 Xueyoan Road, Haidian [isicict, Beifleg, 100191, China
Ted: +8- 10-62304631-2079 Fax: +B6-10-62304633.2504
E-mail; ¢S chin it oo Himpe i wwcimait] cn

Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o feed poim 4B.20- 4.66j0
Relum Loss - 25.9dB

Antenna Parameters with Body TSL

Impedance, ransformed bo feed point 45.70- 5.94)0)
Retn Loss - 22.348

General Antenna Parameters and Design

| Etecuica Detay (one anecson) | 1441 s |

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

The dipcle is made of siandard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The anlenna 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 malching when lbaded
according to the positon as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by Ihis change. The overall dipole fength is still according to the Standard.

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

Additional EUT Data

| sanutactured by i SPEAG ]

Cenificate No: Z15-97116 Pagedofs
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CALIBRATION LARORATORY

r\. in Callaborntian with
=777 2L €. 8.9

Add: No.31 Xucywan Road, | laidian Disiricy, Beljing, 10191, China
Ted: +86-10-42704637-2079 Fax: +86-J0-62304613-2504
el cn A5G chiosil.com Higp: thvww.chimatt] cn

DASYS Validation Report for Head TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serlal: DE3SVZ - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium pacameters used: F= 835 MHz; o = 0,886 S8/m; & = 41.95; p = 1000 kg}rn}
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EXIDV4 - SN3846; ConvF(9.18, 9.18, 9.18); Calibrated: 9/24/2014;

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

« Electronics: DAE4 Sn910; Calibrated: 6/16/2015

» 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(7331)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 59.07 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

SAR(1 g) = 2.33 Wkg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.95 Wikg

-10.50

0 dB = 2.95 Wikg = 4.70 dBW/kg

Centificate No: Z15-97116 Pagesofx
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Add: No,31 Xuoywan Road, Waidian Disrict, Begjing, HI191, China
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY

Add: No.$1 Xueyuan Road, Haldian Disivict, Beliing, 100191, Chinn
Tel: +86-10-62304633-2079 Fax: +86-10-62184633-2504
E-masl: ¢olGrchinailcom HupFwwowchinaliLen

DASYS Validation Report for Body TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 Mllz; Type: DE35SVY; Serial; D83SV2 - SN: 4d141
Communication System: 1D 0, CW; Frequency: 835 MHz;Duty Cycle; 1:1
Medium parameters used: f = 835 MHz; o = 0,981 S/m; &, = 55.99; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Coanfiguration:

» Probe: EX3DV4 - SN3846; ConvF(9.09,9.09, 9.09); Calibrated: 9/24/2014;

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

» Electronics: DAE4 Sn910; Calibrated: 6/16/2015

s Phantom: Triple Flat Phuntom 5.1C; Type: QD 000 P51 CA; Serinl: 1161/1

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

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)WCube 0: Measurement grid: dx=5nun,
dy=5mm, dz=5mm

Reference Value = 56,07 Vim; Power Drift = 0,02 dB

Peak SAR (exirapolated) = 3.58 Wikg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 3.04 Wikg

d8
o

2.08

-4.16

-6.23

-10.39
0 dB = 3,04 Wikg = 4.83 dBW/kg
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