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Object EX3DV4 - SN:3930
Calibration procedure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: July 22, 2014

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.

Al 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 (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 03-Apr-14 (No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01811) Apr-15

Reference 3 dB Altenuator SN: §5054 (3c) 03-Apr-14 (No. 217-01815) Apr-15

Reference 20 dB Attenuator SN: S5277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator SN: 55129 (30b) 03-Apr-14 (No. 217-01920) Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec-14

DAE4 SN: 660 13-Dec-13 (No. DAE4-660_Dec13) Dec-14

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician :’ - [:‘ ﬁ/\

Approved by: Katja Pokovic Technical Manager % %

Issued: July 23, 2014

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

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A, B,CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is 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 GHz)", February 2005

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

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

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

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

o Axy.z Bxyz Cx\yz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

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

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

s Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/im)9)* 0.42 0.48 0.43 +10.1 %
DCP (mV)® 104.7 98.8 102.7
Modulation Calibration Parameters
uiD Communication System Name A B o D VR Unc"
dB dBVpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1286 | *27%
Y 0.0 0.0 1.0 136.8
z 0.0 0.0 1.0 131.1

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

* The uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameter: uncertainty not required.

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

field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth a Unct.

f(MHz)® | Permittivity (srm)f ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
300 45.3 0.87 11.86 11.86 11.86 0.08 1.10 +13.3 %
450 435 0.87 11.32 11.32 11.32 0.15 210 +13.3 %
600 42,7 0.88 11.21 11.21 11.21 0.08 1.20 +13.3%
750 41.9 0.89 10.41 10.41 10.41 0.28 1.11 +12.0%
835 41.5 0.90 10.04 10.04 10.04 0.80 0.63 +12.0%
900 415 0.97 9.82 9.82 9.82 0.80 0.61 +12.0%
1750 40.1 1.37 9.02 9.02 9.02 0.31 0.97 +12.0%
1900 40.0 1.40 8.53 8.53 8.53 0.65 0.66 +12.0%
2300 39.5 1.67 8.10 8.10 8.10 0.57 0.69 £12.0%
2450 39.2 1.80 7.56 7.56 7.56 0.35 0.93 +12.0 %
2600 39.0 1.96 7.45 7.45 7.45 0.40 0.87 +12.0%
3500 37.9 2.91 7.17 7.17 7.17 0.41 1.06 +13.1%
5200 36.0 4.66 5.14 5.14 5.14 0.35 1.80 +13.1%
5300 35.9 4.76 4.81 4.81 4.81 0.40 1.80 +13.1%
5500 35.6 4.96 4.92 4.92 4.92 0.40 1.80 £131%
5600 355 5.07 4.76 4.76 4.76 0.40 1.80 +13.1%
5800 35.3 5.27 4.71 4.71 4.7 0.40 1.80 +13.1 %

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

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

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unect.

f(MHz)® | Permittivity" (s/m)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
300 58.2 0.92 11.65 11.65 11.65 0.08 1.25 +13.3%
450 56.7 0.94 11.83 11.83 11.83 0.08 1.75 +133 %
600 66.1 0.95 10.89 10.89 10.89 0.05 1.20 +13.3%
750 55.5 0.96 10.07 10.07 10.07 0.77 0.64 +120%
835 55.2 0.97 10.07 10.07 10.07 0.80 0.65 +12.0%
900 55.0 1.05 9.82 9.82 9.82 0.80 0.61 +12.0 %
1750 53.4 1.49 7.89 7.89 7.89 0.41 0.85 £12.0%
1900 53.3 1.52 7.55 7.55 7.65 0.55 0.71 +12.0%
2300 52.9 1.81 7.39 7.39 7.39 0.40 0.87 +12.0%
2450 52.7 1.95 712 7.12 7.12 0.80 0.58 +12.0%
2600 52.5 2.16 7.04 7.04 7.04 0.80 0.50 +12.0 %
3500 51.3 3.31 6.78 6.78 6.78 0.74 0.69 +13.1%
5200 49.0 5.30 4.67 4.67 4.67 0.45 1.90 £131 %
5300 48.9 5.42 4.49 4.49 4.49 0.45 1.90 +13.1%
5500 48.6 5.65 4.19 4.19 4.19 0.45 1.90 +13.1 %
5600 48.5 5.77 4.06 4.06 4.06 045 1.90 +13.1%
5800 48.2 6.00 4.21 4.21 4.21 0.50 1.90 +131%

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

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

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency response {normalized)

July 22, 2014

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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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARead)
(TEM cell , fovar= 1900 MH2)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz, WGLS RS9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Other Probe Parameters

Sensor Arrangement Triangular
Ifo:"n'w;tctor Angle (%) -60.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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Glossary:

TSL fissue simulating iquid

NORMz.y.Z sensithvity in free space

ConvF sansitivity in TSL / NORMx y.z

oCcP diode compoassion point

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

A B CD modulation dependent linearization parametars

Potarization o o rotation around probe axis

Polarization 8 9 rotatian around an sxis that is in the ptane normal to probe axis (8t measuramant center),
Le.. 8 = ( is normal 1o probe axis

Connector Angle nformation used in DASY systam o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

b
c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Rata (SAR) in the Human Head from Wireless Communications Devices: Measuramant
Techniquas®, Juna 2013

IEC B2208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices usad in close
proximily to tha ear (frequency range of 300 MHz to 3 GHz)", Fabruary 2005

IEC §2200-2, "Procedure 1o determine the Specific Absorption Rate {SAR) for wireksss communication devicas
used in close proximity to the human bady (frequency range of 30 Mz to § GHz)", March 2010

KDB 8685664, “SAR Measurement Reguirements for 100 MHz o 6 GHz"

Methods Applied and Interpretation of Parameters:

MNORMy, vz Aszessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx, v,z are only intermedinie values, |.& , the uncernainties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below ComvF),

NORM{)x. .2 = NORMy, .z * frequency_response (see Fraguency Response Chart). This linearization is
implamentad in DASY4 software versions laler than 4.2. The uncertainty of the frequency response is included
in the stated uncartainty of Come®

DCPxy,z: DCP are numerical lingarization parameters assessed basad on the data of power sweep with CW
signal {na uncertalnty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak o Average Rafio that is not oalibrated but detarmined based on the signal
characterisics

Axy.z; Buyz; Guy,z; Dxy.x; VRxy.r A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The paremeters do not depend on fragquency nor
media. VR is the maximum calibration range expressed in RMS vollage across the diode.

ConvE and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfar
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremeants for [ = 800 MHZ, The same setlups are wsed lor gssessimel ol e paametors applied for
boundary compensation (slpha, depth) of which typical uncertainty values are given. These psrameters are
used in DASY4 software to improve probe accuracy closa to tha boundary, The sensilivily in TSL comesponds
ta NORMx.y,z * CanvF wheraby tha uncarlainty comesponds to that given for ConvF. A frequency dependeant
ComvF is used n DASY version 4.4 and higher which allows extanding tha validity from = 50 MHz to £ 100
MHz

Spherical isolropy (30 deviation from isotropy): in @ field of low gradiants realized using a flat phantom
exposed by a patch antenna

Sensor Offsal The sensor offset coresponds o the olfset of virtual meesurement centar fram the proba tip
{an probe axis), No tolerance required.

Conneclar Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerainty required)
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Calibrated: July 22, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ systemd)
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&c

EX30V4- S5N:3930 July 22, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Basic Calibration Parameters -
| Sensor X Sensor Y | Sensor Z Unc (k=2) |
Morm prgy.im}’}" D42 0.49 0.43 £ 101 %
DCP [mV) 103.0 101.8 103.2

Modulation Calibration Parameters

[GD | Communication System Name A B c o VR Une"
| dB | @BvuV | 48 | mV {k=2)
0 =l ) x| oo 0.0 10 000 | 1263 | #30%
) Yy | oo 0o | 10 | | 1298
- ' Z | o0 00 | 10 1.7

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%.

* Tha uncertairgies of Morm JCY.Z do not aflect the E*-fleld uncertzsinty inside TEL [see Pages 5 and &)

¥ Mumarical lineanzaion parameter. uncorianty not mequired

£ Uncartznty is datemmined using fhe mad. devialion from leeer response applying rectangular distribution and is expressed for the squane af the
fiedd value

Cartificate Ma: EX3-3930_Jul15 Page 4 of 11

TRF-RF-601(01)151016 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 116 /185



FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&c

EX3DV4- SN:3930 July 22, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Calibration Parameter Determined in Head Tissue Simulating Media

| Relative Conductivity | Depth” Unc
1(MHz)° | Permittivity” |  (Sim)" | ConvFX | ConvFY | ComFZz |Mipha®| (mm) | (k=2)
300 45.3 0.87 12.04 12.04 1204 | 010 | 130 | +133% |
450 435 087 | 1084 | 1094 1094 | 017 | 206 | £133%
GO0 42.7 0.B8 10.75 10.75 10.75 0,12 1.30 ! +133 L
750 419 0.89 10.19 019 | 1018 | 029 | 105 | £120%
B35 415 0.90 8.81 9.81 881 | 028 146 | 2120%
800 415 0.97 959 9.59 959 028 | 120 | +120%
1750 40,1 1.37 864 B.64 864 050 | DS0 | +120%
1900 40.0 1.40 8.30 B30 | 830 038 | 0DB5 | +120%
2300 305 167 7.85 785 I 7.85 032 | 088 | +120%
2450 39.2 1.80 7.37 737 | 71ar 0.30 0.9s +12.0%
2600 39.0 1.96 7.26 7.26 | 7.26 033 | 082 | £120%
3500 379 2.01 £98 698 | 698 028 | 130 | £131%
5200 38.0 4.66 5.24 524 | 824 030 | 180 | £131%
5300 359 4.76 4.98 4.98 | 4.98 0.30 180 | £131%
5500 3586 496 | aso 4.89 4.89 0.40 180 | £131%
600 | 355 5.07 461 461 481 | 040 | 180 | £131%
5800 353 5.27 4.66 4,66 4.86 0.40 180 | £131% |

E Frequsncy validily shove 300 MHz of + 100 WHz only apgiies for DASY v4.4 and higher (see Page 2), else it is restricted bo + 50 MHz The
uncanaty i e ASS of the ConvF encansnty & colibrion fepwency ard the uncerainty fof Si indicaied fquency bend. Freguanoy vlidity
balow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConuF sssessmants at 30, 64, 128, 150 aad 220 MHz respaciely. Above 5 GHz frequancy
waliclily can b xtanded to & 110 Mz

" At frequencies hekow 3 GHz. tha valdity of fiss e parameters (cand o) can be ralamed to & 10% I boguid compensstion formuls = appled o
maasyuned SAR values. AL requencies above 3 GHE. the valiciy of tissus parametens (¢ and o) is resyictad fo £ 5%, The uncertainty is the RSS of
fhe Coowf uncortainty for indicatod taget tesun paramlers.

9 plphaiDiepth are determined during callbraton, SPEAG warmants that the remaining deviation due io the boundary effect after compensstion i
abwayn less (hin 2 1% for fraguencies below 3 GHr and below ¢ 7% for equencen betwean 3-8 GHr at any distance langer than malf tha probe ip
e from the boundary,
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&c

EXIDV4- SN-3930 July 22, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Calibration Parameter Determined in Body Tissue Simulating Media

[ Relative Conductivity [ Depth® Unc
f(MHz)® | Permittivity " (sim)* ComvF X ComvFY | ConvFZ Ln_lp_u“ {rrum) (k=2)
300 58 2 0.92 1145 | 1145 | 1145 | 010 | 120 | £133% |
450 56.7 0.94 1135 | 1136 1135 | 0.12 160 | $#133%
600 56.1 0.95 1076 | 10.76 10.76 0.05 1.20 +133%
[: 750 55.5 0.96 964 964 o 64 0.27 120 | £120%
835 55.2 097 | 949 9.49 949 0.21 142 | +120%
800 65.0 1.05 ! 9.48 8.48 048 0.53 D80 | +120%
1750 534 1.49 8.03 8.08 8.03 044 | 080 | $120%
1900 533 1.52 7.78 r.78 7.78 04z | 085 | £120%
| 2300 52.9 1,81 7.64 784 764 038 | 085 | £120%
2450 52.7 1,95 7.31 7.31 731 | 031 | 080 | +120%
| 2800 52.5 2,16 7.4 7.11 711 028 | 082 | :120%
3500 51.3 3.31 647 6.47 647 028 | 158 | +131%
5200 49.0 5.30 476 | 476 | 476 | 040 | 150 | £131%
5300 489 5.42 as6 | 456 | ass | o4 | 190 |s131%
5500 486 5.65 4.1 4.11 | 4.11 0.50 1.80 +13.1 %
5600 485 5.77 393 393 | 393 0.50 100 | $131%
5800 48.2 6.00 420 | 420 420 | 050 | 190 | £131%

© Frequency validity sbove 300 MHz of & 100 Mz only apphes for DASY w44 and higher (see Pape 2), alse i i reetricied 1o + 50 MHz. The
uncartainty ie the RES of the CormvF wncenainty ol calibration freguency and (he uncersnty for the indicaled Eequency band. Freguency walidity
o H00 MHE &+ 10, 35, 40, S0 and 70 Mz for ConvF essessmernls st 30, 64, 128, 150 and 220 Wiz respectively. Above § G frequancy
waldity can be esdencied bo + 110 MiHz
" AL rageencios balow 3 GHE, Ma valkdily of Bsaus parameters (¢ and &) can be relaxed 1o t 0% if ligusd compansaBian formuln is applied 1o
mieasred SAR values. Al freguencies above 3 GHe, the validily of lissue paramenars (¢ and a) s restricted 10+ 5% The uicarisnty |s the RSS of
Hutumf uncerainty for indicaled target lissue param ales.

Alpha/Degth are delesmined during callbreten, SPEAG warrants thal e romsieing deviatios dus & the boendiry effec! sfler companestion &
ahusys leaa than + 1% for frequencies below 3 GHz and befow = 2% for imguoencies between 3-8 GHz al By distarce |mger than hail he probe tip
diamgter from the bousdary
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Report No.: DRRFCC1510-0094(1)
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EXA0VE- SN.3930

Cartificabe Mo EX3-3530_Jul15

Frequency respanss (normalized)

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

July 22, 2015

Uncartainty of Frequency Response of E-field; £ 6.3% (k=2)
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&C

EXIOV&— SN:3830 July 2. 2015

Receiving Pattern (¢), 8 = 0°

=600 MHz.TEM f=1800 MHz R22
" " :
" s WY D |u: (T " fre _-"._ru_ i ||:_.-'||1 5
== Ty 2 ik ]
o "
. » s . . .
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1)
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EX3IDVE- Sh-3830 duly &2, 2015

Dynamic Range f(SARnead)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment:  0L6% (k=2)
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1)

Dt&C
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Conversion Factor Assessment

1= B35 MHz.WGLS RE (H_comF) = 1500 MHz. WGLS RZ2 (H_comF)
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Uncertaintly of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&c

EXIDNVE- SN:3930 July 22, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3930

Other Probe Parameters

[ Sensor Arrangement - Triangular |

[ Cannectar Angle (') ' 1204
Mechanical Surface Delection Mode enatled

| Optical Surface Detection Mode . o T | disabled |
Probe Overall Length o - 337 mm
Probe Body Diamater 10 mm .
Tip Length T 8 mm
Tip Diameter I — 25mm |

[Probe Tip 1o Sensor X Cahbration Point -5. 1 mm

" Probe Tip 1o Sensor Y Calibration Paint ' 1 mm
Frobe Tip io Sensor £ Calloratan Point 1 imm

| Recommended Measurement Distance from Surface - 1.4 mm
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Report No.: DRRFCC1510-0094(1)

Dt&C

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zoughausstrasse 43, B0E Turich, Switkkerdand

Accradiad by e Swiss Accraditalion Senice |(SAS)
The Swins Accreditation Service is one of the signatories to ihe EA
Multiiateral Agrooment for the recognition of calibration certificates

Cllent

DT&C (Dymstec)
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e

——

" Cal
e

S
=

mwow

Service suisse d'étalonnage
Servizio svizzero di tarefura
Swiss Calibratlon Servica

Accreditation No.: SCS 0108

Cartifizate Mo: E53-3327_Sap15

Schweizorischor Kalibriardionst

CALIBRATION CERTIFICATE

Object

Calibration procadure(s)

Calibration date

ES30WV3 - SN:332T

QA CAL-D1.v9, QA CAL-12.v9, QA CAL-23.35, QA CAL-25.v6
Calibration procedure for dogimetric E-fiedd probes

September 2, 2015

Cafibeation Ecuipment used [MATE criticad for caliaratian)

This calibrafion cerlificale documsanls the receabiity 10 natiora| slandards, which reafiize the physcal unita of measuramean s (5.
Thia messldsments Bnd e uncereinties with confickancs probabiity e givan on the fokoeing pagas and are part of tha catficels

All calibrafions have been conducted in the closed abamtary facilty; anvironmant temperatune (22 £ 3)°C and bumidily < 70%.

| Frmery Standerms _ o Cal Date [Canticets No.) Schwculed Calkiration
Power maber E41108 GBEA1283874 01-Apr-15 {No. 297-02128} Mar-16
Power sersar E4d4 124 MY 1485087 01-Apr-15 {Mo. 297-02 128} Mar-16 o

| Raferenca 348 Ameruator EN: 55054 (1) 01-Apr-16 {Ne. 217-02123) Mar-18

| Reference 20 ¢B Mienuator | SH: SN2TT (20%) 011§ N, 297-02122) Mar-18

| Ratorsnca 30 0B Attenuator SN: 55124 {300} 01-Apr-15 (Mo, 297-02133} Mar-16

| Ralevence Frobe ES30V2 SN 313 30-Dec-14 (Mo, E53-3013_Decid} Dec-15

| DAE4 SN BED 14-Jai-15 [No. DAEA-BE0_Jan15) Jan-16 h
Secandary Standards I Chisck Diatw [in housa) Sohodubad Chesh
RF genaraior HP BRARC LS3647LI01700 &8 ug-5 [0 house chack Apr-13) Iin house check: Apr16
_Watwork Anaiyzer HP 5753E_ | US3TI00585 18-Dck01 {in house check Oct-14] in house chack: Oct- 15

[ e E Meme Funclian Signatumn
Calibrated by: kzraa Elnacug Laboratary Techrcian /} n";!

Wt @
I

Approved by Katja Pakovio Technical Manager

This cafibration cenfcate shall not be reproduced scept in full withowt written appraval of the laborabary.

Iasued: Seplembsr 2, 3015 J

Certificate No: ES3-3327_Sep15
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FCC ID: ZNFH635
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Report No.: DRRFCC1510-0094(1)

Dt&C

Calibration Laboratory of 2, §  Sehwsizerischar Kasbriardianst
sﬂhl’l‘lld BL PE!'tf‘IEF i UHEE c Sarvice sulsse d'dtalonnage
Engineering AG g il Servizio swizzero di taraturs
Zoughaussirassa 43, B004 Zurich, Switzariand QW 8 pwins Galitieation Bervioe
A
Acoradiled by the Swiss Accredilation Sandce [S85) Acersditation Mo SCS 0108
The Swiss Accreditation Service is ona of the signapores to the EA
Multilstersl Agreement for the recognition of calibration certificates
Glossary:
TEL fissue simulating liguid
MORMx.y.z sansitivity in free spaca
ConvF sensitivity In TSL ! NORMx,y.z
DGP dinde compression point
CF cresl factor (1/duty_cycla) of the RF signal
A B CD modulation dependent linearization parametsars
Folarization p q rotation around probe axis
Paolarization & 8 rofation around an axis that s in the plane normal fo probe axis (at measurement centar),
i.a., B =0 is normal to probe axis
Cannector Angla Information used in DASY system to &lign probe sensor X io the robot coordinate system

Calibration is Performed According to the Following Standards:

g

b}
el

d)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniqueas”, June 2013

IEC 62208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in closea
proximity to the ear (frequency range of 300 MHz to 3 GHz)*, February 2005

IEC §2209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
ueed in close proximity to the human body (frequency range of 30 MHz 1o 6 GHz)", March 2010

KDB BE85664, "SAR Measurement Requirements for 100 MHz to 6 GHz®

Methods Applied and Interpretation of Parameters:

NORMY,y.z: Assessed for E-flald polarizatien 8 = 0 (F < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide].
MNORMzx,y,z are only intermediate values, i.e., the uncereinties of NORMzx,y,z doas not affact tha E*fiald
uncertainty ingide TEL (see below ConvF),

WNORMx,, 2 = NORMy, v,z * frequency_response (see Freguency Response Chart). This linearization is
Implemented in DWASY4 software versions tater than 4 2. The uncerainty of the frequency respomse is includad
n the stated uncertainty of ConvF,

DCPyx,y.z: DCP are numerical linearlzation param elers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is nod calibrated bt determined based on the signal
charactenstics

Az Bry.z Cryz Dxy.2 VRxy.Z A, B, C, D are numerical Enearization parameters assessed based on
the data of power sweep for specific modulstion signal, The parameters do net depend on frequency nor
media. VR iz the maximum calibration range exprassed in RMS voltage across the diode.

ComuF and Boundary Effect Perameters: Assessed in flat phantom wsing E-field (or Temperatune Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz, The same seiups are used for assessmant of the parameters applied for
boundary compensation {alpha, depth} of which typical uncertainty values are given. Thesa parametans an
used in DASYS saflware to improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
to MORM: ¥z * ConvE wharaby the uncertalinty corresponds to that given for ConwF. A frequency depandant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

Sphencal isotropy {30 deviation from isofropy): in a field of low gradienis realized using a fiat phantom
exposed by a patch anterna,

Sensor Offsat, The sensor offset corresponds to the effset of virlual measurement center from the probe tip
(o0 probe axis). Mo folerance required,

Copneclor Angle: The angle is assessed using the information gained by determining the NORMy (no
uncertainty reguired).
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Probe ES3DV3

SN:3327

Manufactured:  January 10, 2012
Repaired: August 25, 2015
Calibrated: September 2, 2015

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY2 systeml)
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FCC ID: ZNFH635CX

Report No.: DRRFCC1510-0094(1)

Dt&C

TRF-RF-601(01)151016

ES30VI- SN:3327

Septamber 2, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3327

Basic Calibration Parameters

| Sensor X Sensor ¥ Sensor £ Une (k=2)
Norm (pWiVim}’)™ | 118 1.2 142 £10.1% |
DCP (mv)y” 103.3 104.8 1047
Modulation Calibration Parameters
uin Gommunication System Name A B c D VR Unc™
dB BV d8 mi {ke=2}
L CW x| oo [T 10 | 000 | 2041 | 235%
' 0.0 00 1.0 | 212.0
z i) 0.0 1.0 | 2002

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%,

|

* Tha uncanaintes of Momm XY Z do nol efect the E-fsld uncerlsirty rside TSL [es Pages 5 and 81

¥ Mumerical lingerization parameter: uncets ity ot required.

b Lincartainty s dalemminsd usng the mas. davialion nom linsar respangs apphying reclargular disiibulion and is expressed for the square of the
tiald wakia,
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FCC ID: ZNFH635CX

Report No.: DRRFCC1510-0094(1)

Dt&C

ES2DV3- SM332T

Zaplernber 2, 2045

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3327

Calibration Parameter Determined in Head Tissue Simulating Media

. Ralative . | Conductivity Depth ™ Unc

F(MHz) Parmittivity {Sirm) " CowFX | ConvEY | ConvFZ | Alpha® |  (mm] {h=2)
450 43.5 0.a7 682 | 682 6.82 0.21 195 | #133%
GO0 42.7 0.88 6.67 667 6,67 014 1.20 +133 %
| 750 41.9 0.89 .40 6.40 6.40 0.33 1.81 +120%
Bas 41.5 040 6.26 B.28 6.26 0.25 2.05 +120%
200 415 0.97 6.11 .11 611 0.26 2 +120%
| 1750 401 1.37 5.26 5.26 5.25 0.61 1.31 +12.0%

1900 40,0 1.40 5.10 5.10 510 0.50 149 | £120% |

2300 395 1.67 478 | 478 4.78 060 1.40 +12.0%
2450 302 1,80 451 4.51 451 0.B0 1.25 £12.0%
| 2600 9.0 1.86 4.38 4.38 4.38 0.80 1,28 +12.0%

% Frequancy validity abova 300 MHz of = 100 MHE onty pplies for DASY wd 4 and higher (see Page 2), sise i is restricted fo + 50 MHz The
uncertairty is tha RSS of the ConyF uncertainty al calibration Trequancy and the uncartainty for the indicated fequency band. Frequancy validity
below 300 MHzZ 5 £ 10, 25, 40, 50 and 70 MHE for ConvF assassmenls o 30, 84, 128, 150 and 220 MHz respeciively. Abowe § Gz freguency

wakdity can be axzandad i+ 110 MMz,

T Al frequinciss beknw 1 GHz, tha validity of tissue paramaters (g and =) can ba ralazed o + 10% § bguid compersation formuls e spplied to

measured SAR values. At frequencias sbave 3 GHE, the vafdity of lisswes perametss (oand o) is resticted 1o + 5% The uncertairty & the RES of
the ComvF uncartainty for ndicated 1egel isEue paramaters.

“ MphatDepth am determinad during calbration, SPEAG warenls thal the remaining deviaion dus 1o the boundary efect afler compensatian is
akwiys |ess than £ 1% for frequencies below 3 GHz and below = 2% Tor frequencies betesen 3-8 GHE al ary distanca larger than half the probe ip
diameter fram the boundary
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FCC ID: ZNFH635CX
Report No.: DRRFCC1510-0094(1) Dt&c

ES3DVI- SNeEI27 September 2, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3327

Calibration Parameter Determined in Body Tissue Simulating Media

T (MHz) © p.ﬁiﬁfﬁr' cuﬁrﬁ]ﬁ“w ComF X | ConvFY¥ | ConwFZ | Alpha® ;:mu {I::;}
| 450 | sA7 0.94 6.8 B85 5.86 012 | 130 | £133%
600 56.1 095 6,654 B.64 £.64 005 | 120 | +133%
750 55,5 0.96 6.30 B.39 8.30 026 | 208 | £120%
B35 55.2 087 6.25 625 6.25 D66 | 135 | £12.0%
900 55,0 1.05 6.20 6.20 5.20 053 | 143 | +120%
1750 53.4 1.48 4.91 4.9 4.91 048 | 164 | £120%
1900 53.3 1.52 473 | 473 473 | 046 | 166 | +12.0%
2300 5.9 1.81 4.49 4.48 4.49 pes | 134 | x120%
2450 52.7 1.95 4.35 4.35 4.35 080 | 143 | #120%
2600 525 2.16 4.21 4.21 4.21 080 | 080 | #120%

© Fregquensy validity above 300 MHz of £ 100 MHz only applies far DASY w44 and higher {ses Page 2], el if is restricied o 4 50 MHz. The
uncatainty is e R55 of i ConsF uncertainty at calibration frequency and tha uoatainty for the indicaded frequency band. Frequenoy validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ComF assessments a8 30, 64, 128, 180 and 220 MHz respaciively. Abowve § GHz freguency
validity can be extended to 2 110 MHz.

" At traquancies balow 3 GHz, the walidity o fissue parametens (£ and =) can be relaxed o + 0% ¥ kouid compensation formua & applied to
measured SAR values. At frequencies abave 3 GHz, the valdity of tssue parameters (o and ) is restricted o + 5% The uncentsinky i the RES of
the CanvF uncertainty far indicaled tarpad tissue paramators,

 AlphaDept are datenmined during calbeation, SPEAG warranis that the remaining desiation cus 1o $e boundary effect after compersation is
ahways bess than £ 1% for frequencies bedow 3 GHz and bolow £ 2% for frequendies between 3-6 GHz of any disiancs larger than half the probe tp
diameler from the boundary.
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ES30VI- SN:3327

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

Saplambar 2, 2015
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Uncertainty of Freguency Response of E-field: £ 6.3% (k=2)
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ES30V3- BN3327 Seplember 2, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30VI- SN:3agr Saptembaer 2. 2015
Dynamic Range f(SARcaq)
(TEM cell , foum= 1200 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2
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Seplember 2. 2015

ES3IDVI- SN:2227
Conversion Factor Assessment
=835 MHz WGLS R (H_canF) f= 1300 MHz WGELS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
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Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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ES3DVI- SM3azy Saptember 2, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3327

Other Probe Parameters

Sensor Arangement Trimngular
| Connector Angle (%) T FE]
Mechanical Surface Detection Maode enabled
| Optical Surface Detection Mods disabled
Proba Overall Length- T 3% mm |
" Probe Body Diameter ' A0 mm
Tip Langth 10 mm |
Tip Diameter o 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor ¥ Calibration Point | 2 mm
Probe Tip to Sensor Z Calibeation Point £ mm
| Recommended Measurement Distance from Surface Imm
Cerificate No: ES3-3327_Sep15 Page 11 af 11
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Calibration Laboratory of

LD
N

Y,
o

Schweizerischer Kalibrierdienst

x S
Sehmia & F e ﬁ Service suisse d'étalonnage
Engineering AG L Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NS Swiss Calibration Service
el
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Client DT&C (Dymstec) Certificate No: DB35V2-4d159_Nov14

(CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d159

Calibration procedure(s) QA CAL-05.v8

Calibration date: November 19, 2014

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

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

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

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

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power saensor HP 8481A US3v292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-89 (In house check Oct-13) In house check: Qct-16

Metwork Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Funetion Signature

Calibrated by: Michael Weber Laboratory Technician

Approved by: Katja Pokovic Technical Manager

=

Issued: November 20, 2014
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) 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.

» 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.

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

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

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

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

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 412+6% 0.81 mho/m +6 %

Head TSL temperature change during test <0570 e
SAR result with Head TSL

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

SAR measured 250 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.19 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.51 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.99 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 545+£6% 1.01 mho/m +6 %
Body TSL temperature change during test <05°C - --e-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.49 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

9.64 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.63 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.35 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5340-11jQ
Return Loss -29.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 475Q-43|Q
Return Loss -25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.440 ns J

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 dipale arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 28, 2012
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DASY5 Validation Report for Head TSL

Date: 19.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d159

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

Medium parameters used: f = 835 MHz; 6 =0.91 S/m; ¢, = 41.2; p=1000 kg/m"'
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.22, 6,22, 6.22); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
» DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56.72 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.32 W/kg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) =2.71 W/kg

dB

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =271 W/kg =4.33 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 18.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d159

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

Medium parameters used: f = 835 MHz; 6 = 1.01 S/m; &, = 54.5; p = 1000 lng/rn3
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
o« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 55.34 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.49 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 2.91 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB =2.91 W/kg = 4.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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