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This caib 1 carthi J 1he tracsahilty 1o natana! slandards, which ragiae the phy unas of s (S1)
The measuremsnts Bnd Me uncenunliss wih canfidance probabiity are grven on the following peges and are part of the cortiticate.

All calbratons have besn conducted in the dosed lsbomsary taciity; arvironment lemperature (22 £ 3)°C and humiaity < 70%

Caltration Equipment used (MATE cracal for calitrstion)

Prmary Standards [[%] Cal Dato (Certificate No | Scheduled Caibration
Powee mater NRP SN 104778 06-Ape-16 {No. 217.02288/02289) Apr-17
Powsr sensor NRP.291 SN 103244 06-Apr-16 (No 217-02288) AT
Fower sensor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02288) Apr-17
darance 20 o8 A SN 58277 (204) 06-Apr-18 (No. 217-02263) 17
Retarence Probe ESIOV2 SN: 3013 31-Dac-10 (No £53-3013_Decl6) Dec-17
DAES SN; 660 7-Dec-10 (No. DAES-65_Dec16] Dec-17
. Sancands 0 Chack Oater (in hovsa) Schacuied Check
Powee matar E44108 SN GBA1203874 O0-Apr-16 in house check Jun-16) In house chack: Jun-16
Power sansor E4412A SR MYA 1485087 08-Apr-18 (n house check Jun-16) In house check: Jun-18
| Power sansor E44124 SN 000110210 U6-Ape-16 (in house check Jun-16) In house check: Jun-18
T generator HP 85480 SN LIS3B42001700 (4-Aug 98 (n houss check Jur-16] | In house check: Jun-18
Network Anatyzar HP 87838 SN US37390685 18-Oct-01 {in house che Oct-16) In house check: Oct-17
Calirated by
Approved by
This calbraton cenficate shidl not be rep d exoapt in full without written spgroval of the lab Y
Certificate No: ET3-1630_Feb17 Page 10of 11
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Glossary:

TSL tissue simutlating liquid

NORMx,yz sensitivity in free spaca

ConvF sensitivity in TSL / NORMx,y.z

Decep diode compression point

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

ABCD modulation depandent linearization paramelers

Polarization ¢ p rotation around probe axis

Polarization 4 rotation around an axis that is in the plana normal to probe axis {al measurement center),

i.e., B =0is normal to probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

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) |EC 62200-1, "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

¢} |EC 62200-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless comrmunication devices
used in ciose proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB8 865664, ‘SAR Measurement Requirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-colf, { > 1800 MHz: R22 wavegmde)
NORMx,y.z are only intermediate values, |.,, the uncertainties of NORMx,y,z does not affect the E-fisld
uncertainty inside TSL {see below ConvF)

e NORM{Nx.y.z = NORMx,y,z * frequency _respanse (see Frequency Response Chart). This lingarization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

« DCPyx,y.z: DCP are numerical inearization parameters assassed based on the data of power sweep with CW
signal (no uncertainty requirad). DCP does not depend on frequency nor media.

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

o Axy.z Bxy.z Oxyz Dxy.z VRxy.z A 8, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The paramaters do not depend on frequency nor
meda. VR is the maximum cafibration range expressed in RMS vollage across the diode.

« ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < BOO 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 paramelers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitvily in TSL corresponds
to NORMSx,y.z * ConvF whereby the uncerainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vahdity from £ 50 MHz to £ 100
MHZz

« Spherical isotropy (30 dewviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna

« Sensor Offset; The sensor offset corresponds to the offset of vitual measurement canter from the probe tip
{on peobe axis), No tolerance required,

« Caonnector Angie: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).

Cemdicate No: ET3-1630_Feb1? Page 20of 11
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HCTCO,LTD.

FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

ET3IDVE- SNI1630

February 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sansor X Sensor Y Sensor Z Unc (k=2) |
Norm (uVAVIm)')" 1.73 1.41 1.47 +101% |
L DCP (mV)” | 99.2 99.4 100.3
Modulation Calibration Parameters
uiD c ion System Name A B c | b VR Unc-
d8 dBvuV d8 mV (k=2)
0 cW X | o0 0.0 10 | 000 | 2424 | #33%
Y| o0 0.0 1.0 | 2348 =
2| o0 | op 1.0 2281

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

* The uncettanties of Noem X.Y,Z 00 not atfect the E™-flakd uncertarty inside TSL (see Pages 5 and &)

¥ Numerical irsanzabon parameter; uncarainty not required

¥ Uncertainty is determined using the max deviation from linesr response applying rectanguiar astritution and s expressed for the sguare of the

takd vale

Certificate No: ET3-1630_Feb17
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ET3DVE- SN:1830 Februaty 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

> Relative | Conductivity | = “Depth ” Une

T (MHz) Permittivity (S/m) ConvF X | ConvFY | ConvFZ | Alpha™ | (mm) (k=2)
750 410 089 | 774 7.74 774 | 063 | 186 | +120%
835 415 0.90 7.26 7.26 7.26 0.72 1.75 +12.0%
800 415 097 | 707 707 | 70t | 038 | 240 | +120%
1450 405 120 | 847 .17 617 | 072 | 197 | £120%
1750 401 1.37 591 591 5.91 0.71 211 +£120%
1900 40.0 1.40 565 | 585 565 | o7e | 218 | +120%

" Frequency validiy adove 300 MHz of = 100 MKz only applins for OASY w44 and highe! (see Page 2}, else il is restrictod 10 = 50 MHz. The
uncertainty i the RSS of the Comv uncarainty & cakbrabon frequency and the uncedainty for e indicated frequancy band. Frequency vaidity
below 300 MHE i £ 10, 25, 40, 50 and 70 MHz for CornF assessments at 30, 64, 128, 150 ang 220 MHz raspectively. Above 5 GHz frequency
vakoity can ba extendod fo £ 110 Mz

" At frequencies below 3 GHz, the valdity of tissue paramosers (i and ) can be retaxed (0 £ 10% # lgud compensason fommaia s applied 1o
maasurac SAR values. Al frequencies aboye 3 GHz, the validity of tissus paramaters (¢ 3nd o) m restncted (o 4 5%. The uncaainty is he RSS of
tha CanvF uncertairty for indicated target issue parameters

% Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due 10 ihe boundary effect afler compensation (s
abways iess than & 1% for frequencies below 3 GHz and balow = 2% foc froguancies between 3-6 GHz at any Gslance larger than hat the protie to
dameter fom tha boundary

Certflicate No: ET3-1630_Febt? Pape Sof 11
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HCTCO,LTD.

ET3DVE- SN:1630 Fabruary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

c Relativ ’ Cond ,.A' [ 4 Depth © Unc
_T(MHz) Permittivity (S/m) ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 | 555 0.96 6.91 691 | 65 058 | 185 | $120%
835 55.2 0.87 6.73 673 | 673 0.61 183 | £120%
1750 53.4 149 528 5.28 528 080 | 244 | 2120% |
1900 533 1.52 507 5.07 5.07 080 | 245 | £120%

“ Frequancy validity above 300 Mz of 4 100 Mz only sppilias for DASY v4.4 and higher (soe Page 7). sise 2 » restrczed 0 + 50 MHz. The
uncantainty s the RSS of the ConvFF uncentanty at calityation Sequency and the uncertarty for the ndicaled requency bend. Fraquency vaidty
basrw 300 MHz @ = 10, 25, 40, 50 snd 70 MMz for ConvF assessmants at 30, 64, 128, 150 and 220 MHE respectively. Above 5 GHz frequency
validity can be extendsd (o £ 110 MHz

" At frequancies below 3 Gz, the validity of tssue parameters (¢ #nd o} can ba relaed fo £ 10% if iquid compensation formua s sopled to
measured SAR values At requencies abave 3 GHz. the valkifty of tissue parameters (r 4nd ) i 1esicted o = 5% The uncertainty is the RSS o
the Cornd™ uncenainty for Indcated target hissue paramedars

* Apha'Depth are determinad daring n. SPEAG Mal e remaning davaton cue fo he boundary alfedt #far compensation s
Shwarys less than ¢ 1% for frequencies balow 3 GHz and below + 2% for Meguencies botween 3.8 GMz at any distance ksger fan half the probe tp
diameter from the boundary.

Carfificate No: ET3-1630_Feb17 Page 6ol 11
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ET3DV6-5SN:1630 Febiruary 27, 2017
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)
Cerificate No: ET3-1630_Feb17 Page 7 of 11
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FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

ET3DVE~ SN: 1630
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Certificate Na: ET3-1630_Febi7

February 2V, 2017
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
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Report No: HCT-A-1706-F008-1
HCTCO, LTD.

ETADVE- SN:1630 February 27, 2017

Dynamic Range f(SAR}cad)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cortificse No ET3-1630_Fabi7 Page 9 of 11
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FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

ETI0OVE- SN!1630

February 27, 2017
Conversion Factor Assessment
f = B35 MH2. WGLS RS (H_conF)

f= 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Centificate No: ET3-1620_Feb17
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ETIOVE- SN:1620 Febnsary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

]—S‘e‘—nﬁrﬁﬁahé}éiﬁem a Triangular |
Cannector Angle (*) 1289 |
| Mechanical Surface Detection Mode anabled |
Oplical Surface Detection Mode " disabied |
Probe Overall Length 337 mm
“Probe Body Diameter ‘ 10 mm
“Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calbration Point T 27mm
"Probe Tip to Sansor Y Calibeation Point 27 mm |
"Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measuremant Distance from Surface 4 mm
Certificate No: ET3-1630_Fab17? Page 11 of 11
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‘—rC'- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO,,LTD.
Calibration Laboratory of Sy, U
Schmid & Partner = ey \ g Sarvica suisse d'dtalonnage
Engineering AG Servizio svizzero di taratura
Zoughwussirasse 43, 8004 Zusich, Switzeriand 3@ S 2/ S ouiss Caiibration Service
Accrodiied by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreemant for the recognition of callbration certificates

Calbranon date

This calibration cedtificate the hilly to naticnal standards. which realze the physical unts of maasuraments (S7),
The measurements and the uncertaintes with canfidence probabiity sre gven on the following pages and are part of the cerificate.

AR calibrations have beon canducted in the closed labeentory faciiRy: anvironment tempanature (22 = 3)°C and humidity < 70%

Calibeation Equoment used (MATE citical for calitration)

Primary Stancarss ) Cai Date (Certificate No ) Scheduled Calibration
Pawer metsr NRP SN 104778 08-Apr-18 (No. 217-02268K12289) Apr7

Pawer senso NAP-291 SN 103244 06-Apr-18 (No_ 217-02265) Apri?

Pawer sensor NRP-291 SN 109245 06-Apr-16 (No, 217-02289) Ape-17

Rederance 20 08 Altenumtor | SN: SE277 (20x) 05-Age-16 (No_ 217-02293) Apr7

Reference Probe ES30VZ SN: 3013 31-Dec-15 (No_ES3-3013 Decls) Dec-18

DAE4 SN 660 23.0ec-15 (No, DAES-6E0_Dects) | Dec18

Secongary Standanss 10 Check Date (in house) Schoduled Check
Power meter E44198 SN GBA1293874 068-Apr-16 i howss chick Jun-16) in house check: Jun-18
Power sensar E44124 SN MY41458087 08-Apr-18 i howss chock Jun-16) In house check. Jun-18
Power sensor E44124 SN 000110210 08-Ape-16 (in bouss check Jun-16) In house check: Jur-18
RF g HP 86480 SN US3642U01700 04-Aug- B8 [ifs house chack Jun-16) | In house check: Jun-18
Network Anatyzer HP 87538 | SN US37390588 18-0¢101 (i house check Oct-15) in houze check: Oct-16
Caibrated by

Apgroved by:

This calibration cartrficate shall not be reproduced except in full wihoot wrsten approval of the laboratory.

Cartificate No: ET3-1605_Jul16 Page 1of 11
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hC'- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO,LTD.

Calibration Laboratory of

g Sch her Kalibrierds

Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG g Servisiosvizzero di taratura

Zeughaussirssss 43, 8004 Zurich, Switzeriand Swiss Calibration Service

Aczredited by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Ag for the gniticn of calibration cectificates

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.C.D modulation dependent linearization parametors

Polarization i p rotation around probe axis

Polarzation 4 & rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., 8 =0is normal io probe axis
Connector Angle Information used in DASY system lo align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

«  NORMx,y.z: Assessed for E-field polarization 4 = 0 (f < 900 MMz in TEM-ced, f > 1800 MHz: R22 waveguide),
NORMx y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does nat affect the E”-field
uncertainty inside TSL (see below ConvF).

«  NORM(Ox.y.z = NORMxy.z * frequency_response [see Frequency Response Chart). This linearization is
implemantad in DASY4 software versions later than 4.2. The uncertainty of the frequency response is incluged
in the stated uncertainty of Convf.

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

« PAR;PAR is the Paak to Average Ratio that is nat calibrated but determined based on the signal
characteristics

e Axyz Bry.z Cxy.z; Dxy.z VRxyz A B, C, D are numerical inearization parameters assessed based on
the data of power sweep ot specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessmant 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
1o NORMzx.y,z * CanvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandant
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 & fiat phantom
exposed by a patch antanna,

« Sensor Offset The sensor offset cormespands 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),

Cartificate No: ET3-1605_Jul16 Page Zof 11
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HCTCO,LTD.

FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

ETIDVE-- SN:1605

July 26, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

vBasic Calibration Parameters

| Sensor X Sansor Y Sensar Z Une (k=2)
| Norm (uVi(Vim)')" 146 1.83 1.55 +101 %
| DCP (mV)” 100.9 99.5 99,3
Modulation Calibration Parameters
uin Communication System Name A B c D VR Une"
dB dBVuv dB8 mv (k=2)
0 cwW X 0.0 0.0 1.0 0.00 218.2 438 %
N Yy | oo 0.0 1.0 2325
Z 0.0 0.0 1.0 210.7

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%.

A The uncartainties of Nomm X, 2 da not affect the E*-fisle uncertainty inside TSL (sse Pages 5 am 6)

" Numencal ineanzation paramater: uncerainty nol required

* Uncartainty is determined usng the max. deviabon from inear respanse applying rectangular digtnbution and & axpressed for tha square of the

fieid value

Cartdicate No: ET3-1605_Jul16

Page 4 of 11
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ETIDVE- SN:160S July 28, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHZ) ¢ | Permittivity”™ | (Sfm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 6.96 .96 6.96 0.32 2.81 £120%
835 415 0.90 6.60 6.60 6.60 0.35 280 | £120%
900 415 0.97 5.50 6.50 6.50 0.31 284 | £120%
1450 405 1.20 5.64 5.64 564 0.48 260 | +120%
1750 40.1 1.37 537 | 537 5.37 0.72 215 | +120%
1900 40.0 1.40 518 | 518 518 | 080 | 208 | +120%
1950 40.0 1.40 5.03 5.03 5.03 0.80 210 | £120%
2300 395 1.67 479 4.79 4.78 0.80 205 | £120%

“ Froquency validity abave 300 MHz of + 100 MHz only applies for DASY 4.4 and higher {see Page 2), cise it is restricted to £ 50 MHz. The
unceriainty is the RSS of the ConvF uncertainty st calbration fraquency and the uncertainty for the indcated frequency band. Fréquency vasdity
below 300 MH2 in = 10, 25, 40, 50 and 70 MHz for CanvF assessments at 30, 64, 128, 150 and 220 MHx respecsvely, Above 5 GHZ requency
valdlity can be extended to + 110 MHz,

¥ At froquencies befow 3 GHz. the validity of fisaue paramelers (¢ 80d «) can ba reanod to + 10% # tqud waton formuls is sppled 1o
maesurad SAR values. Al frequencies above 3 Giz, the validity of issue paramaters (z 8nd o) 18 restncted 1o+ 5% The uncenainty is the RES of
tha CanvF uncertainty for indcated targst issue parameters

! AlphaiDepth are determined during cak wn, SPEAG that the remaining deviation due to the boundary efect after compensstion is
ahways less than £ 1% for frequencies balow 3 GHz and delow + 2% for frequencies between 14 GHz at any distance larger than ha¥ the probe to
dametar fron the boundary

Cerfificate No: ET3-1605_ Jui18 Page 5of 1
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HCTCO,LTD.

ET3DVE~ SN: 1605 July 29, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth” Unc
f(MHz)® | Permittivity” |  (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6,55 6.55 6.55 039 | 228 +12.0%
835 55.2 0.97 642 | 642 6.42 042 223 | £120%
1750 53.4 1.49 4,79 4,79 4.79 0.80 239 | £120%
| 1800 53.3 1.52 4.55 455 455 0.80 246 | 2120%

* Freouancy validity sbove 300 MHz of + 100 MHz only applies far DASY v4.4 and higher {ses Page 2), efse il is restrictad to + 50 MHz. Tha
uncartanty is the RSS of the ConvF uncenanty ot calibration frequency and the uncenainty for e indcsted frequency band. Froquency validity
befow 300 MHz is = 10, 25, 20, 50 and 70 MHz for CanvF nssessments ot 30, 54, 128, 150 and 220 MHz respecively. Above 5 GHz frequency
validity can be extented to £ 110 Mz,

" A1 trequancias below 3 GHz, the validity of tesue parameters (c and o) can be retansd 10 & 10% # bgud compensation formula (5 appied 1o
measured SAR values. At frequancies sbove 3 GHz, the validity of tesue parametars (s and o} i restncted to + 5% Tha uncertainty is the RSS of
the Convf™ uncertainty for indeated targel issue parameters

' Alpha/Dapth sre daterminad during catbraton, SPEAG warants that the remaning deviation due 1o the boundary eflect afilar compensation s
aways jees than = 1% for frequencies bolow 3 GHz and belaw ¢ 2% for frequences between 3-8 GHz al any dislance larger than hat the probe tp
dametar from the boundary

Certificate No: ET3-1605_Jul18 Page 6af 11
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FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

ET3DVG- SN:1605

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

esponse (normalized)

Fregquency r

0 500 1000 1500 2000 2500
f [MHz]

< 3
M Ve

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ETIOVE- SN:1605 July 29, 2016
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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HCTCO,,LTD.
ET30VE- SN 1805 July 29, 2016
Dynamic Range f(SAR}..q4)
(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO.,LTD.
ET3DVE- SNA160S July 29, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comvf) f = 1800 MHz WGLS R22 (H_convF)
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" ' w " x = kY »n .- L) L 0 " x > N - -
1o zjon|
av_!‘;a -—{-_Jou u‘:nla —:;u
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 D8 086 -0a4 02 00 02 04 0s 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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HCTCO,LTD.

ETIDVG- SN:1605 July 20, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters

Sansor Arrangement Triangulas
“Connector Angle (7) I T &8B|
| Mechanical Surface Detection Mode enabled |

Optical Surface Detection Mode disabled |
“Probe Overall Length 1 T 337 mm |

Probe Body Diamster 10mm |

Tip Length 10 mm

Tip Diameter 6.8 mm

Probe Tip to Sensor X Calibration Paint 2.7 mm

Probe Tip to Sensor Y Calibration Point 2.7 mm

Probe Tip to Sensor Z Calibrabion Point ' 2.7 mm

Recommended Measurement Distance from Surace 4mm
Certificate No: ET3-1605_Jul16 Page 11 of 11
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‘—rC'- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO,,LTD.
Calibration Laboratory of Y, Schwelzerischer Kaflbrieed)
Schmid & Partner % g Service suisss mm“
Engineering AG s Servizio svizzero & taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland %g‘my? S swiss Calbwation Service
Accredned Dy the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilatersd Agreement for the recognition of calibration centificates

Calibration date:

This calbration canficate documents the traceabiity %o national standards, wevich realze the ohy units of (S1)
Th and the ) with confidence probaliity are givan on the lotlowing pages and are part of the cestificatn
Al zalb have been i the diosad lab y faciity: erv ] mure (22 = 3)°C and humidity < 7T0%

Calteaton Equipment 1sed (MATE cracal for calibration)

Primary Stangants 1 Cal Date (Cerfificate No ) Schedulsd Calitration
Power meter NRP Sh- 104778 06-Apr-18 (No. 217-02268/12288) Apr17
Fower sensor NRP-291 SN_103244 06-Apr-16 (No. 217-02268) Ape-17
Power sensor NAP-291 SN 103245 06-Apr-16 (No. 217-02263) Ape-17
Referunce 20 d8 Atlerwstor | SN 86271 (20x) 05-Ape-16 (No, 217-02283) Ape-17
Relerence Probe ESIDV2 SN 3013 31-Dec-15 (No. ES3-3013_Dect5) Dac-16
DAEA SN 660 23 Dec-15 (No. DAESH60_Dwc15) Doc-18
Standarss o Check Dals [in house] Schacued Check
Power mater E44196 SN GBA1293874 06-Apr-16 (in house check Jun-16) in house chedk Jun-18
Power sersor E4412A SN- MY41458087 0B-Apr-16 [in houss chack Jun-16} In house cheack: Jun-18
Power sensor E4412A SN 000110210 06-Apr-16 (in house chack Jur-16) in house ched Jun-18
RF geoarmor HE GB44C SN USIB42U01 700 04-Aug-H9 {In house check Jun-16] | In house check Jun-18
Network Anahyzer HP B7S3E | SN USI7380585 18-0c1-01 (in howse chack Oct-16) In house check: Oct-17

Calibrated by
Approved by
Issusd Novembaer 26, 2016
Thia calération certificate shal nol be reproduced sxcapt in full withaut wiitten app | of the lsboratory
Certificate No; EX3-3797_Nov16 Page 10f 11
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hC'- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO,LTD.
Calibration Laboratory of S Schweiserischer Kakibrir
Schmid & Partner G Service suisse oétulonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 004 Zurich, Switzerland S

Swiss Calibrafion Service

Accredied by the Swiss Accredzation Sarvice (SAS) Accreditation No.; SCS 0108

The Swiss Accraditation Service s one of thw signatories to the EA

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tisaue simulating bquid

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 signat

A B CD modulation dependent linearfzation parameters

Polarization ¢ o rotation around probe axis

Polarization 8 A rotation around an axis that s in the plane normal to probe axis (st measursment center),
i.e,, & = 0is normal to probe axis

Connactor 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 Rats (SAR) in the Human Head from Wirelass Communications Devices: Measurement
Techniques”, June 2013

b) |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

¢} |EC 62209-2, "Procadure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity ta the human body (frequency range of 30 MMz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:
NORMx.y,z- Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 wavegunde)
NORMx.y,z ara only intermediate values, i.e,, the uncertainties of NORMx,y.z does not affect the E*-field
unpertainty inside TSL (see below Conv).

o NORM(f)x.y,z = NORMx,y.2 * froquency_response (see Frequency Response Chart). This imearization is
implemented in DASY4 software versions later than 4,2. The uncertainty of the frequency response is included
in the statad uncartainty of ConvF,

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

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

e« Axy.z Bry.z Cxy.z Oxyz VRx.y.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voitage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field dstributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters appbed 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 highes which allows extending the validity from £ 50 MHz 1o + 100
MH2.

= Spherical isotropy (30 deviation from isotropy): In & field of low gradients realized using a flat phantom
exposed by a patch antenna,

« Sensor Offset. The sensor offset correspands o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

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

Certificate No: EX3-3797 _Nov16 Paga 2 of 11
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HCTCO.,LTD.

FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

EX3DV4 - SN3797

Novernber 25, 2016

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 25, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ha- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO,LTD.

EX30DV4- SN:3797 November 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z | Unc (k=2)
| Noem (uV/vim)'y" 0.60 0.56 | 0.55 | =101 %
DCP (mV)" 97.9 97.7 97.2 |
Modulation Calibration Parameters
uiD Communication System Name A 8 c ) VR Unc- |
dB dBvVuv d8 mV (k=2)
0 cwW X 0.0 00 | 10 | 000 | 1332 | +35% |
Y| 00 00 1.0 | 1485
z| 00 00 | 10 | 1es8 |

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

A Thve uncanakies of Norm X.Y,Z do not aftect the £*-tiskl uncerairty meide TSL (see Pages 5 and §)

* Numencal lineanzation perameter: uncerainty not required

. Uncsrtanty 1= dateeminad using the max. deviation from linese resporses spelying rectanguiar Ssiroution and & mpressed for the square of the
feld vahio

Centificate No: EX3-3797_Nov1d Page 4 of 11
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HCTCO,LTD.

EX30V4a- SN:3797 Naovemnbar 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unc

f(MHz)© | Permittivity" (Stm)" ConvF X | ConvFY | ConveZ | Alpha® | {mm) (k=2)
150 523 0.76 11.99 11.99 11.99 0.00 100 | £133%
300 453 0.87 11.04 11.04 11.04 0.10 1.25 133 %
450 435 0.87 10.36 10.36 10.36 0.15 126 | £133%
750 419 0.89 9,66 966 9.66 0.44 088 | +120%
835 415 0.90 933 9.33 933 0.33 1.01 +12.0%
900 415 0.87 9.17 917 9.17 0.46 080 | £120% |
1450 40.5 1.20 8.03 8.03 8.03 0.43 080 | $120%
1750 40.1 1.37 8.03 8.03 8.03 0.32 080 | £120%
1800 40.0 1.40 7.78 7.78 7.19 0.30 080 | £120%
2300 39.5 1.87 7.50 7.50 7.50 0.36 080 | $120%
2450 3.2 1.80 7.21 7.21 7.2 0.39 080 | +120%
2600 39.0 1.96 6.97 6.97 6.97 0.40 083 | +120% |
5250 359 471 5.06 5.06 5.06 0.35 180 | £131%
5600 35.5 5.07 462 462 4.62 040 180 | £131%
5750 354 5.22 476 4.76 4.76 0.40 180 | +131%

£ Frequancy vaidity 8bove 300 MHz of + 100 MHz only apphes for DASY vd 4 and tigher (see Page 2). else f 1s restricted bo £ 50 MHz The
unceniinty 5 the RSS of the Comvf uncertainly &t caibeation fraquency and the uncertainty for the indicated frequancy band Freguancy validity
badow 300 Mz = 4 10, 26 80, 50 and 70 MHz for ConyF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above & GHz frequency
vilidity can be exsended to = 110 MH2,

' At frequancies batow 3 GHz. the validity of tisus pacameless (¢ #0d o) can be méiaxed fo & 10% if liguid P ton 1 43 & apphed 10
moasured SAR valuss. Af eauencies above 3 GHz, the validity of kssue parametsrs o and a) s restricied 1o = 5%. The uncertainty is the RSS of
the Cornd™ uncertainty for indcaiad target issue paramesers.

“ Apha/Depth are delerminad during caliation. SPEAG that e 7 g o due to the boundsry eifect Wer compensation &
#hweys less than ¢ 'lﬁsvorhqumabclaw]GHzandbelow:?%eonnqmmm36Gmmmdmmeuwmnhanhmuup
diametar from the boundary

Cenificate No: EX3-3797_Nov18 Page 50of 11
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HCTCO,LTD.

EX30DVA- SN:3797 November 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

P Relative | Conductivity \ . Depth Unc |
F(MHZ)® | Permittivity (Stm)* | ConvFX | ComvFY | ConvFZ | Apha®| (mm) (k=2)
150 61.9 0.80 11.38 11.38 11.38 | 000 1.00 | £133%
300 58.2 0.92 11.02 11.02 1102 | 005 1.5 | 213.3%
450 56.7 0.94 10.70 10.70 1070 | 008 115 | 2133 %
750 55.5 0.96 .60 9.60 9.60 050 | 080 [ £120%
B35 55.2 097 | 942 9.42 942 0.44 080 | £120% |
1750 534 140 | 775 7.75 7.75 0.34 093 | £120%
1900 533 1.52 7.45 745 7.45 0.41 080 | =120%
2450 52.7 1.85 7.19 7.18 7.19 0.42 080 | 2120%
2600 52.5 2.16 6.94 594 6.94 0.32 080 | £120%
5250 4859 5.36 4.43 443 4.43 0.45 190 | #131%
5600 485 577 393 | 393 | 393 | 050 | 190 | +131% |
5750 483 504 | 419 419 4.19 0.50 1.90 | £131%

® Frequancy vadidity abova 300 MHz of 2 100 MHx only applias for DASY vd 4 and higher (see Page 2). alse # i restricted to & SO0MHe The
uncertainty is the RSS of the ComvF uncentanty at calibrtion frequency and the uncartainty for the indicated frequency band. Freguancy validity
baiaw 300 Midz = + 10, 25. 40, 50 snd 70 MHz for CanvF assaasmects at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 (GHz frequency
vaalldity can be extendad (0 £ 110 MHz

" Al fauancies below 3 Giez. the valitity of Tisups parametans (c and ) can be refanesd 10 + 10% If g campansation formuls & applisd to
messured SAR values. Al frequancies abave 3 GHz, fhe validity of tiasue paramedars {r and o) 18 sesticled 10 = 5%, The uncertainty is the RSS of
the Cornd uncanainty for indicaded target bssue parameters

“ AphaDepth are determingd dufing calitiataon, SPEAG wamants that the remaining 0svaton due to the boundary ffect after compensation &
Always less than 1% for frequencies balow 3 GHz and below £+ 2% for kequencies betwaon 34 GMz at any distance ksrgar tan half the pecbe tip
diameter from the boundary.

Certificale No: EX3-3797_Nov16 Page 6 of 11
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EX3DVA-SN:3797 November 25, 2016
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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FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

EX30V4- SN:3707

Error [d8)

Cenificate
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCTCO.,LTD.

FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

EX3DV4- SN:3TO7
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Cartficate No: EX3-3797 Novig

Novarmber 25, 2016
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)

Page Sof 11

F-TP22-03 (Rev.00)

134 /191

HCT CO.,LTD.



Py
hC'- FCC ID: ZNFM700TV
HCTCO.,LTD.

Report No:

HCT-A-1706-F008-1

EX30V4- SN:3T9Y November 25, 2016

Conversion Factor Assessment

f =835 MHz, WGLS R9 (H_convF) = 1900 MMz WGLS R22 (H_convF)
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Uncertainty of Spherlcal Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD.

EX30V4- SN:3797 Navember 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

["Sensor Arrangemant Trianguiar
[ Connector Angle () T B89
Mechanical Surface Detection Mode - “enabled
“Optical Surface Detection Mode f disabled

Probe Overall Length | T 337 mm |

Probe Body Diameter 1 T 10mm |

Tip Length . amm
[Tip Diameter 2.5mm

Probe Tip to Sensor X Galibration Point Tmm

Probe Tip to Sensor Y Calibration Point i 1 mm
“Probe Tip to Sensor Z Calibration Point 1 mm
"Recommended Measurament Distance from Surface 14mm
Cartificate No: EX3-3797_Nov16 Page 11 of 11
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HCTCO,LTD.

FCC ID: ZNFM700TV Report No

: HCT-A-1706-F008-1

Calibration Laboratory of A, ik -

Schmid & Partner —— }3. (s: Sorvice sutsse d'étalonnage
Engineering AG %; g Servizio svizzero di taratura

Zeughausstrasse 43, 5004 Zurich, Switzerdand RN 8 Siios Cifibreion Barvice

L
Wieel N

Accrediled by ihe Swas Accreditation Service (SAS)
Tha Swiss Accreditation Service |s ane of (he signatories to the EA

Accreditation Ne.: SCS 0108

Mustitateral Agreemant for the jon of calibration certificates

cien  HCT (Dymstec) Cartificate No: EX3-7370_Aug18

Object EX3DVA4 -SN:7370

Caibration procedurs(s) $p~.o_§§w(mmxzwmwﬂ, QA CAL-23.35,
et Xt 4t E-field probes

Calibration dote:

This caibeation certficals documents the raceabiity to national standards, which realize tha physical urits of measurements {Si)
The mase: ana the with confick probebilly are ghven on the foliowing poges and are pért of ihe caiticate

All caliorations have been conduciod in the dosed laboratory fasility: anvironment temperature {22 & 3°C and humidRy < 70%

Caliratian Equipment used (M8 TE crecal for calibeation)

Primary Standards 1] Ca Dote [Corcate No.j Scheculed Catbraton
Power meler NRF SN: 104778 06-Apr-16 (No. 217-02286/02258) Apr-17

Power sersor NRP-201 SN: 103244 DE-Ape-16 (No. 217.02268] Apr-17

Power sensor NRP-291 SN: 103245 U6-Ape-16 (No, 217-02263) Ape-17

Reference 20 dB Atenualor SN: 5217 (20x) U5-Agr-16 (No. 217.02293) Apr-17

Reference Probs ESI0OV2 SN: 3013 31-Ogc-15 (No, EE3-3013_Dec15) Dag- 18

DAEA SN: 880 23-Doc- 18 {No. DAE4-H60_Dec15) Doc-186

Secondary Slandards D Check Dete {in house) Scheduied Check
Power meter E44158 SN. GB41293874 06-Apr-18 (in housa check Jur-18) In house check. Jun-18
Power sensor E44124 SN. MY4 1498067 06-Apr-18 (in house check Jun-16) in house check: Jun-16
Power gensor E4412A SN 000110210 08-Apr-18 (0 housa check Jun-18) In bouse check: Jun-18
RF genaratar HE 8545C SN US3B42U01700 O4-Aug-99 (in howse chack Jun-16) In house check, Jun-18
Natwork Analyzar HP 8753E SN US3TI0585 18-Oct-01 {in house chack Oct-15) In howss check: Oct-18

Name Function Signature
Aporoved by KegPdhoe. o e

issusd: September 1, 2016

Thes calibration cectificate shali not be reproducsd sxcept in il withaut wiitten sooroval of the labarktory
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Calibration Laboratory of 2 Schwelzerischer Kalibrisrdi

Schmid & Partner = g Sarvice sulsse d'étalonnage
Engineering AG 7 & g Servitio svizzero o taratura

Zoughsusstrasse 43, 5004 Zurich, Switzeriand 54"6;'\\“\}? Swiss Calibration Sesvice

Accredted by the Swiss Accredtation Sarvice {SAS) Accreditation No.: SCS 0108

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

Multilaterat Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating bquid

NORMx,y.2 sensitivity In free space

CanvF sensitlvity In TSL / NORMx,y.2

DCP dicde compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarzation § 5 rotation around an axis that is in the plane normal o probe axis (at measurement center),

lLe., 8 =0 is narmal to probe axis
Connecior Angle information used in DASY system (o align probe sensor X 1o 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
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
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 1o 3 GHz)", February 2005

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

d) KDB 885684, "SAR Measuramen! Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMY,y.z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz R22 waveguide),
NORMX,y.z are only intermediate values, i.2., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL {(see below ConvF).

o NORM(fIxy.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This inearization Is
Implemented in DASY4 software versions iater than £.2. The uncertainty of the frequency response is included
In the stated uncertainty of ConvF.

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

«  PAR:PAR is the Peak to Avarage Ratio that is not calibrated but determined based on the signal
charactenstics

s Axyz Bxy.z Cxy.z Dxy.z: VRxy.z A B, C, D are numerical linearization paramelers assessed based on
the data of pawer swesp for specific moduiation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range expressed in RMS voltage scross the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 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 (aipha, depth) of which typical uncertainty values are given. Thess parameters are
used In DASY4 software to improve probe accuracy cloge 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.

«  Sphevical 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 ofisat 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 datermining the NORMx (no
uncertainty required)

Centificate No: EX$-7370_Aug16 Page 2.0f 11
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EX30DV4 - SN:7370 August 30, 2018

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: August 30, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EXIDV4- SN:7370 August 30, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Sensor X Sensor Y Sansor 2 Unc (k=2)
Norm (k\Vi(V/im)*)* 0.46 0.49 0.42 +101 %
DCP (mV)" 8B.7 1083 937
Modulation Calibration Parameters
uin [~ ication System Name A | B8 [3 ) VR Unc® |
d8 | dBvVjuv B mV (k=2)

0 CW x| oo | o0 10 | 000 | 1398 | #33%

Y 0.0 0.0 1.0 1364

zZ | 00 0.0 1.0 142.6

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

* The uncedantes of Nomm X.Y,2 do not affect the E” Seid uncertainty inside TSL {4ee Pagss 5 and B)

¥ Numercal linearization paramater uncertainty not required

¥ Uncsetanty 5 determined using $ie max. deviatian from inesr response applying rectangular distribution and is expressed for the square of the
il vadue.

Cortficate No: EX3-7370_Aug16 Page 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity ‘ Depth ™ Unc

FIMHz)® | Permittivity” (8im)" ConvF X | ComFY | ComvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.30 13.30 13.30 0.00 1.00 | $133%
300 45.3 0.87 12.29 12.28 12.28 0.10 130 | £133%
450 435 0.87 11.07 | 11.07 11.07 017 160 | £133%
750 419 0.89 10.41 10.41 1041 0.42 0.91 +120%
835 N5 0.80 10.00 10.00 10.00 0.43 080 | +120%
$00 41.5 0.97 9.75 975 875 0.39 093 | +120%
1450 40.5 1.20 8,60 8.60 B8.60 0.41 080 | £120%
1750 40.1 1.37 852 8.52 8.52 0,40 080 | £120%
1900 40.0 1.40 816 | 816 B16 | 037 | 080 | 2120%
1950 40.0 1.40 7.84 7.94 7.94 0.39 080 | £120%
2300 305 1.67 7.82 7.92 7.92 0.31 080 | 120%
2450 30.2 1.80 7.28 7.28 7.28 0.41 0.80 | £120%
2600 39.0 1.96 715 7.15 7.15 0.41 080 | $120%
5250 359 4.71 5.26 5.26 5.26 0,35 180 | £131%
5600 355 5.07 4,80 4.60 4.60 0.40 1.80 | 2131%
5750 354 5.22 4.85 4,85 485 045 180 | £131%

:vamyvﬂmnymmmixol:1WMHtoNyamhsht0ASYMlmth(um?).cmnnmm\o:SOMHz ™e
uncertainty is tho RSS of the CanvF uncertmnty af calibration fraquancy and the uncenainty for 2o indicated frequency band. Frequency validity
betow 300 MMz is & 10, 25, 40, 50 and 70 MHz for ConvF assessments 82 30, 54, 128, 150 and 220 MMz respectively. Adove 5 GH frequency
validity can be extended (o + 110 MHz

' Al frequencias beiow 3 Gz, the validly of Ussus paramesers (c and o) can be retaxed 10 + 10% # ¥oud comp  formus = apphed 10
messured SAR v8lues. Al frequencies above 3 GHz, the vakdily of lissue paramaters (¢ and o is restricled 1o = 5% The uncertairty iz the RSS of
e Comnf unoertainty for indicaled targe! lisSus persmatens

% AjphaiDepth are determined diring c¥ibeation. SPEAG wamants that the remaining deviation due 1o the boundary efect sfter compengalion is
amlmm-ns1%lurlrmmawo\-36mwbda-szlﬂurfmwciaamM%atmym;r:emmmnmmnp
diameder from the boundary
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EX3DV4- SN:7370 August 30, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Cenductivity Depth” Unc

Cf(MHZ)® | Pormittivity" isim)" ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 618 0.80 1243 12.43 12,43 0.00 1,00 +£133%
300 58.2 0.92 11.62 11.62 11.62 0.08 1.20 £133%
450 56,7 0.24 11.22 11,22 11.22 0.10 150 | #133%
750 55.5 0.96 9.96 9.96 9.96 0.49 0.86 +120%
835 55.2 0.97 9.87 9.87 9.87 0.38 0.94 £12.0 %
1750 53.4 1.49 8.24 8.24 | 824 0.37 080 | $120%
1800 53.3 152 7.92 7.92 7.92 0.42 080 | +120%
2450 52.7 1.95 7.62 7.62 762 | 035 080 | £120%
2600 525 216 7.42 7.42 742 | 043 0.80 2120%
5250 4589 5.38 4,86 4.66 4.86 0.50 1,50 £1341%
5600 48.5 5.77 392 392 392 0.55 190 | +131%
5750 483 504 | 425 425 | 435 0.55 180 | +131%

° Frequency vaidily above 300 MHz of + 100 Mz only appliss for DASY v4.4 and higher (see Page 2), else it i restricled 1o = 50 MHz. The
unicenainty s the RSS of the ConvF unoertairty at calibration Fequancy and the uncertainty for the indicatad requency tand. Frequency vabdity
Dalow 300 MHz & £ 10, 25 40, 50 and 70 MHZ for ConvF assessmants at 30, 84. 126, 150 andt 220 MHz respectively. Above S GHz frequency
valdity can be extended 0 £ 11 MHz

¥ Al requancies batow 3 GHz. the validity of Ssue parimaters (x and n | can be relaxed fo = 10% i1 Iqukl compensation formuta is appied 1o
mensured SAR yalues. Al fraguanclos abava 3 GHz, the validty al tissue paremeters (g and s) = restricted (0 £ 5% The uncertainty is the RSS of
the Convi uncensainty for indicated targel lissue paramelesns.

% Alpha/Depth are determined during calibration, SPEAG warrants 1hat tha remaning teviabion dus 1o tha bouncary otfoct afier camparsabon is
Mwayunslnan:\%Inrkenuuv‘ecbabwsGhzancbokrwznfmhmndnmn&seﬂzmawmmg«nmhdlmmw
diamater from the doundary.
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Report No: HCT-A-1706-F008-1

EX30V4- SN:73T0

esponse (normalized)

Frequency r

August 30, 2016

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

1500
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

1000

Cenificate No: EX3-7370_Aug16

Page 7 of 11

F-TP22-03 (Rev.00)

143 /191

HCT CO.,LTD.



[
ha- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1
HCTCO, LTD.

EX30V4- SN 7370

August 30, 2016

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
?; 3¢ B S S N S WP S = S g £ S5 LS R B N o T -3
@

|

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN:2370

August 30, 2018

Dynamic Range f(SARcaa)
(TEM cell , foyy= 1900 MHz)
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Uncartainty of Linearity Assessment: £ 0,6% (k=2)
Cerlificate No. EX3-7370_Aug16 Fage 9of 11

F-TP22-03 (Rev.00)

145 /191

HCT CO.,LTD.



Py
hC'- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

HCTCO.,LTD.
EX30V4- SN 7370 August 30, 2018
Conversion Factor Assessment
f= B35 MMz, WGLS RS (H_comf) f= 1900 MHz WGLS R22 (H_convF)
x|
g 3
g7
H i
! " L] z '2‘0" = »x » ® o -] 7'0 2 ) 4han o . n 0
i = =B =,
Deviation from Isotropy in Liquid
Error (4, 8), f = 300 MHz
8
=
&
-10 -08 06 04 02 00 02 04 06 0a 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificato No: EX3.7370_ Aug16 Page 10 of 11
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August 30, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

Sensor Arrangement Triangular
“Connector Angle () o 98.9
| Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disabled

Probe Overall Length 337 mm
"Probe Body Diameter 10 mm
Trp Length 9mm |

Tip Diameter Z5mm

Probe Tip to Sensor X Calibration Point 1mm

Probe Tip to Sensor Y Calibration Point 1 mm
1 Probe Tip to Sensor Z Calibeation Point 1mm

Recommended Measurement Distance from Surface 1.4 mm

Centilicata No: EX3-7370_Aug1é Page t1of 11
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FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

. . ey,

Calubc_'ahon Laboratory of ‘\3\‘\:///' %, g Schweizsrischer Kalibriardienst

Schm{d & l?artner S—— c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand AN S swiss Calibration Service

Accradited by the Swiss Accreditation Servcs (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agr for the recognifion of calibration certificates

HCT (Dymstec)
CALIBRATION CERTIFICATE

Accreditation No: SCS 0108

Client Certificate No: D750V3-1014_Jul16

Objact D750V3 - SN:1014

Calibration procedusels) QA CAL-05.v9

Calibration dats: July 22, 2016

This calibeation cedificate documents the {raceabilty to national standards, which reaize the physical units of measuremants {S1),
The measuramants and the uncerainties with confidence probablity are glven on the following papes and ame pan of tha canficate

Caliteation Equipment used (MATE crifical for caltration)

All calibrations have been conducted in the closed laboratory faclity: smvirpnmaent temperature (22 = 3)°C and humdity < 70%,

Primary Standerds o Cal Date (Certficate No.) Schaduled Cailbration

Power mater NAP SN: 104778 D5-Ape-16 (No. 217-02288/02269) Ape-17

Powar sansor NRP-Z91 SN: 103242 06-Apr-16 (No. 217-022388) Ape-17

Power sensor NAP-291 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Fisterenca 20 dB Atlenuator SN: 5068 {20k) 05-Api-16 {No. 217-02292) Apr-17

Type-N mismatch combination SN; 5047 2 ) 08327 05-Apr-16 (No. 217-02285) Apr17

Aelerance Probe EX30VA SN: 7340 16-Jun-18 (No. EX3-7348_Jun16) Jun-17

DAEA SN; 601 40-Dec-15 (No. DAE4-601_Dec15) Doc-16

Secondary Standards 10 ¥ Check Date {in hovss) §crombd Check

Powsr metsr EPM-4424 SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct18

Power sansar HF 8481A SN US37292783 07-Oct-15 (No. 217-02222) In house chech: Oct-16

Power sansar HF 84814 SN Y4 1082317 07-0ct-15 (No. 217-02223) In house checke Oct-16

| AF generator AAS SMT-06 SN 100872 15-Jun-15 {in house check Jun-15) in housa check: Oct-16

| Network Anatyzer HF 8753E | SN US3Ta60585 18-0ct-01 {in houss check Oct-15) in house check: Oct-16
Name Function

Cadbrated by: Claudio Laublar Laboratory Technician

poprona oy K Pk T Mansge /@—

lssued, July 26, 2016

This calitration certificate shull not ba seproduced except in Rll withoot weittan appeoval of the laboratory.
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Page 10t 8

F-TP22-03 (Rev.00)

149 /191

HCT CO.,LTD.



Py
ha- FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1
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Calib@tion Laboratory of G Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG C  serviio svizzero di tarsturs
Zeughausstrasse 43, B004 Zurich, Switzerland S Swiss Calibration Service

Agcradited by the Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service Is one of the signatories to the EA
Multilatersl Agresment 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) |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 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s 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%.

Cantificate No: D750V3-1014_Julié Page20t 8
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FCC ID: ZNFM700TV Report No: HCT-A-1706-F008-1

Measurement Conditions

DASY system configuration, as far as not given oo page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy 750 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220:02)°C 40.9+68% 0.91 mho/m £ 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR sveraged over 1 cm’ (1 @) of Head TSL Condition
SAA measured 250 mW input power 212 Wihkg
SAR for nominal Head TSL parameters normalized to 1W 8.29 W/kg = 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.39 Wikg
SAR for nominal Head TSL parameters normalized o 1W 5,46 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.6 mho/m
Measured Body TSL parameters {220202)°C 551+6% 0,98 mho'm =6 %
Body TSL temperature change during test <05°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wiy
SAR for nominal Body TSI parameters normalized to 1W B.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW Input powet 1.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.72 Wikg = 16.5 % (k=2)

Certficate No: D750V3-1014_Julig
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point S470+220

Aeturn Loas -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 43860Q-08[0
Returmn Loss -411dB

General Antenna Parameters and Design

I Elactrical Delay (one direction) [ 1.033 ns ]

Aiter 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 canter conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore shont-circuited for DC-signals. On some ol the dipoles, small end caps
are added 1o the dipole arms in order to improve maiching 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

feadpoint may be damaged.
Additional EUT Data
Manuiactured by SPEAG
Manufactured on March 22, 2010
Certificate No: D750V3-1014_Jul1é Pagadof8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: f= 750 MHz; o =10,91 S/m; g, = 40.9; p = 1000 kg,/ml
Phuantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4A Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4 9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1258): SEMCAD X 14.6.10(7372)

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 = 58.75 V/m; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.12 W/kg: SAR(10 g) = 1.39 W/kg

Maximum valoe of SAR (measured) = 2.83 Wikg

-2.14
4,28
-6.42

-8.56

-10.70

0dB = 2.83 Wikg = 4.52 dBW/kg

Certificate No: D750V3-1014_Jul16 PageSol &
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Report No
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 22.07.2016

T'est Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN:1014
Communication System: UID () - CW; Frequency: 750 MHz »
Medium parumeters used: =750 MHz; 6 = 0.99 §/m; & = 55.1; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated; 15.06.2016;

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS52Z352.8.8(1258). SEMCAD X 14.6.10(7372)

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

Reference Value = 57.48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 Wikg

SAR(I g) = 2.24 W/kg; SAR(10 g) = 146 W/kg

Maximum value of SAR (measured) = 3.01 Wikg

dB
0

-2.40
4.80

-9.60

-12.00

(0dB = 3.01 Wrkg =4.79 dBW/kg

Certificate No: D750V3-1014_Jul1é Page 70! 8
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Impedance Measurement Plot for Body TSL
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HCTCO,,LTD.
: A
ca"b":';o; Lr:’boratory of & S Schweizerischor Kalibrierdienst
Schm! . arner % c Service sulsse d'élalonnage
Engineering AG T Servizio svizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand AN S Swiss Calibration Service

Accredited by the Swiss Accraditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Ag for the gnition of calibration certificates

HCT (Dymstec) Certificate No: DB35V2-441_Nov16
CALIBRATION CERTIFICATE A

Accroditation No.: SCS 0108

Client

Object D835V2 - SN:441
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MMz
Caldraton date November 16, 2016

This calibration cedificate documants ihe tracesbilty 1o nafionad standards. which realize the physical unils of measuremants (S9)
The measurements and thi uncanainties with confidance probability ane grven on the following pages and are pant of the cedificate

Al calibeations have basn conducied in the closed leboratovy tacility. ermvironment femparatura 122 + 3)°C and humidty < 70%.

Calibration Equipment used (MATE critical for calration)

This calibeation centéicate shall not ba eproduced excepl in full without writtan approval of the abaratory

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Powar meter NAP SN: 104778 06-Ape-16 (No, 217-02288/102289) Apr17
Powar sensor NRP-Z81 SN 103244 06-Apr-18 (Na, 217-02288) Apr-17
Power aensor NRP-Z91 SN: 103245 U6-Apr-16 (No. 217-02289) Apr-17
Ralerence 20 o8 Attenuatar SN. 5058 (20%) 05-Apr-16 (No, 217-022682) ApraT
Type-N ausmatch combination SN: 50472 / 08327 05-Apr-16 (No. 217-02255) Apr-17
Rofarance Probe £X30V4 SN. 7348 154lun-16 (Ne, EX3-7328_Jun18) Jun-17
DAE2 SN: 601 30-Dec-15 (No, DAE4-E801_Dec15) Dec-18
Secondary Standards iD# Check Date (in house) Scheduled Chock
Powar matar EPM-4424 SN: GB3748070¢ 070ct-15 (in house check Det-16) In housa check: Oc1-18
Powur sansor HP B461A SN: US37292783 070ct-15 (in house chéck Oct-18) in house chackc Oct-18
Powwr sansor HP B481A SN MY4t0s23? 07-0ct-15 {in house check Dct-18) In house chack: Oct-18
RF genesator RSS SMT-06 SN 100372 15-Jun-15 (in house check Oct-18) In house chack. Oct-18
Network Analyzer HP 8753E | SN: US37300585 18-0ct-01 (in house check Oct-16) n house check: Oct-17
Name Funation r

Calibrated by: Claudio Lesibiar Labomatory Technician ")

| VS
Approvad by: Katja Poxovic Tachnical Manager

tasvad: Novembar 17, 2016

Cedificate No: D835V2-441_Novie
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Schmid & Partner % Sarvice suisse d'stalonnage
Engineering AG B C - garvtito svtrzore taratura
Zoughausstrasse 43, B4 Zurich, Switzertand Y S swiss Calibration Service
ol
Accrodited 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 callbration 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) 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 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* 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%.

Cantificate No: DB35V2-441_Nov16 Page 2ol B
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Measurement Conditions
DASY systam configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mho/m
Measured Head TSL parameters (220202)"C 40926% 0.94 mhao/m + 6 %
Head TSL temperature change during test <05°C ——— —_
SAR resuit with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Candition
SAR measurad 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 9.38 Wikg £ 17,0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0,97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 552+6% 1.01 mho/m+ 6 %
Body TSL temperature change during test <05°C e -
SAR resuit with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.62 W/kag £ 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 6.37 W/kg = 16.5 % (k=2)

Certificate No: D835V2-441_Novié
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 5080-18jQ

Retumn Loss -34.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.00-46Q

Return Loss -2404d8

General Antenna Parameters and Design

Eleciﬂ:&l Delay (one direction) ] 1.369 ns —I

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line Is directly connacted to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order 10 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 siill
according 1o 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
Manulactured on March 08, 2001
Certificate No: D835V2-441 Nov1é Paged ot @
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DASY5 Validation Report for Head TSL

Date: 16.11.2016
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441

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

Medium parameters used: f= 835 MHz: 6 = 0.94 S/m; & = 40.9; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06,2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,12,2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

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

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

Reference Value = 61.83 V/m; Power Drift = -0.02 dB

Peak SAR (extrapotated) = 3.67 W/kg

SAR(] g) = 2.43 W/kg: SAR(10 g) = L.57 W/ikg

Maximum value of SAR (measured) = 3.27 W/ikg

-2.23

-4.47

0dB=3.27 W/kg=5.15 dBW/kg

Centificate No: DB35V2-441_Nov16 PageSof8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f= 833 MHz; o= 1.01 8/m: ¢, = 55.2; p= 1000 kg/'m‘
Phantom section: Flat Section

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

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
» Sensor-Surface: | .4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9 {front); Type: QD O0L P49 AA; Serial: 1001

« DASY352 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 59.90 V/m: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

-2.12

0dB=3.25W/kg =5.12 dBW/kg

Certificate No: D835V2-441_Novis Pago 7 of B
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Impedance Measurement Plot for Body TSL
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Zeughaussirasse 43, B004 Zurich, Switzeriand % 4{’?\.\\?" S Swiss Calibration Service

Accradied by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreement for the recognifion of cafibration cenificates

HCT (Dymstec)
|CALIBRATION CERTIFICATE

Accraditation Mo, SCS 0108

Client Certificate No: D1900V2-5d032_Mar17

Calbraton Equipment used (MATE cribcal tor calibeation)

Object D1900V2 - SN:5d032
Callbration procadurals) QA CAL-05.v8 -

Calibration procedure for dipole validation kits above 700 MHz
Catbration date March 21, 2017

Thig caliteation certficat documents the (raceabillty to nationai standards, which reskze the physical units of measuremants (S1)
| The measuraments and tha uncenainties wilh confidence probabiity are given on the following pages and are part of the certdicate.

A calitvations have baen conducted in the closed labosmoey facility: anveonment temporature {22 + 31°C and humidity < 70%

[ This calibration cartificate shat not be reproducad except i full without wittten appeoval of the labaoratory

Primary Standards 10 A Cal Date {Corificato No.) Scheduled Calbration

Fowar mater NAP SN: 104778 06-Ape-16 (No. 217-02288/02286) Apr-17

Powsr sansor NRP-Z81 SN 105242 06-Ape-16 (No. 297-02268) Apr17

Power sansor NAP-281 SN 103245 DE-Ape-18 (No. 217-0228%9) Ape17

Raferanog A0 dB Altenuator SN: 5058 (20k) D5-Apr-16 (No. 217-02292) Ape17?

Type-N mismalch combination SN: 5047 2 / 06327 05-Apr-18 (No. 217-02295) Ape-17

FRetarance Probe EX3DV4 SN. 7348 31-Doc-18 (No. EX3-7349_Dec16) Dec-17

DAEA SN: 601 0d-Jan-17 (No. DAE4-801_Jan17) Jan-18

Secandary Standarss LDy Check Oate {In house) Scheduled Chisck

Power matar EPM-442A SN. GB37480704 07-Oct-15 (in house chack Oct+16) In house chack: Oct-18

Power sensor HP B4B1A SN: US3T202783 07-0ct-15 (in house chack Oct-16) In house chack: Oct18

Power sensor HP BAB1A SN, MY41002317 07-0ct-15 {in housa check Oct-16) in house chack: Oct18

RF genarator R4S SMT-08 SN: 100872 15-Jun-15 (n house cheok Oct-16) In house chack: Dot-18

Natwork Analyzer HP 8753 SN: US37390585 18-0ct-01 (In houss check Oct-16) In house check: Cct17
Name Funcsiaon Signaturs

Cafibated by: Johannes Kurikka Laboratory Technician 7 >

Approved by: Katja Pokovic Technical Managor

HEAG

tasyed: March 23, 2017

Cerfificate No: D1800V2-53032_Mari7
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Calibration Laboratory of A g Schwaizerischer Kaiibe
Schmid & Partner k \\://5 : E.;: Sarvice sulsse d'étalonnage

Engineering AG g C  gervisio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand % ,}ﬁ‘“‘\? S swiss Calibration Service
Accredited by tha Swiss Accraditation Sarvics (SAS) Accroditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag nt for the gnition 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 (frequancy range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/S 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 cerfificate are valid at the frequency indicated.

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures iow
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 stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a narmal distribution corresponds to a coverage
probability of approximately 95%.

Cenlificate No: D1900V2-5d032_Mar17 Page20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz + 1 MHz
Head TSL parameters
The foilowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mho/m
Measured Head TSL parameters (220+02}"C 403+6% 1.38 mho/m £ 6 %
Head TSL temperature chango during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAHA measured 250 mW input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to TW 40.0 Wikg = 17.0 "% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR lor nominal Head TSL parameters normatized to TW 20.9 Wikg = 16.5 "% (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220"C 533 1.52 mho/m
Measured Body TSL parameters {220+:02)"C 541+6% 1.50 mho/m =8 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5,30 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 21.4 Wikg = 16.5 % (k=2)
Certificate No; D1800V2-50032_Mar17 Page 30i8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.702+530Q

Return Loss -253d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4710Q+82

Retum Loss -231dB

General Antenna Parameters and Design

l Electrical Detay (one direction) | 1.184 ns

After long term use with 100W radiated power, only a slight warming of the dipolé 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 10 the dipoie 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 stil
according 1o the Standard.

No excessive lorce must be applied 1o the dipole arms, bocause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Page 4of8
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DASYS5 Validation Report for Head TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; £ =40.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« FBlectronics: DAE4 Sn601; Calibrated: 04.01.2017
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASY52352.8.8(1258). SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 107.2 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18,6 W/kg

SAR(1 g)=9.91 W/kg; SAR(10 g) = 5.18 W/kg

Maximum value of SAR (measured) = 15.4 W/kg

-3.60
-7.20
-10.80

-14.40

-18.00

0dB =154 W/kg = 11.88 dBW/kg

Cartificate No: D1900V2-53032_Mar17 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN:54032

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

Medium parameters used: = 1900 MHz; o = 1.5 S/m; & = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016:;
« Sensor-Surface: L4mm (Mechunical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
«  Phantom: Flut Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.1 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(] g) = 10 W/kg; SAR(10 g) =53 W/kg

Muximum value of SAR (measured) = 14.9 Wikg

-3.40
-6.80
-10.20
-13.60

-17.00

0dB =149 Wikg = 11,73 dBW/kg

Certficate No: D1900V2-5d032_Mar17 Page 7 of 8

F-TP22-03 (Rev.00) 171 /191 HCT CO.,LTD.



aCT

FCC ID: ZNFM700TV Report No

HCTCO.,LTD.

: HCT-A-1706-F008-1

Impedance Measurement Plot for Body TSL
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Engineering AG g Servizio svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzeriand 7'1,, L0 ¥ S swiss Calibration Service
"-Il|'||l"
Accredited by the Swiss Accredaation Semvice (SAS) Accreditation No.. SCS 0108

The Swise Accreditation Service is one of the signatories to the EA
Multilsteral Agreement for the recognition of calibration certificates

ciient  HCT (Dymstec) Certificate No: D2450V2-743 Mar17
CALIBRATION CERTIFICATE

Object D2450V2 - SN:743

Caibratica proceduns{s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Caltoration date: March 15, 2017
This calibration certificate documents the receabilty to nationat slandards, which resiize the physical units of measuremants (S1)
Tha measurements and the uncenainties with confidence probability are given on e lolawing peges and are part of ihe cedificats

| A caliteatons have teen conducted In the closed laboratory taciity: emaronment femperature (22 = 3)°C and humidity < 70%

Catbration Equipment used (MATE criticel for calibration)

Prenary Standards D2 Cul Dato (Cartilicate No ) Scheduled Callbration

Power maeter NRP SN 104778 06-Apr-16 (No. 217-022868:0228%) Ape-17

Power sensor NAP-Z91 SN: 103244 08-Apr-16 (No. 217-02298) Ape1?

Power sensor NRP-Z91 SN: 103245 06-Apr-18 (No. 217-02285) Ape1 T

Raference 20 &8 Aftanuator SN: 5058 |20%) 05-Apr-1€ (No. 217.02282) Apet?

Typa-N msmatch combinabon EN: 5047.2 F 06327 05-Apr-16 (No. 217-02295) Apr17

Hefarence Probe EX3DV4 SN: 7348 31-Dec-16 (No. EX3-7349_Dect6) Dact?

DAE4 EN: 1 Od-tan-17 (No. DAE4-601_Jan17) Jan-18

Secondary Standards 10 ¥ Check Date {in house) Schedued Check

Powar mater EPM-442A SN: GBI7480704 07-Oct-15 (In houss chack Oct-16) In house check: Oct-18

Power sensor HP B2B81A SN USa7292783 07-0ct-15 (In housa chack Oct-16) In housa check: Oct-16

Powar sensor HP BL81A SN: MY41082317 07-0ct-15 {In houss chack Oct-16) In house check: Oct-18

RF ganerator R&S SMT.06 SN; 100872 15-Jur-15 (in housa check Oct-16) In house check: Oct-16

Nelwork Analyzer HS B753E 8N: USH7asas 18-Cct-01 {In house chack Oot-18) n house chack: Oct17
Name Finction Signature

Calitrated by Johannes Kurida Labaratory Technician

?/"' A
Approved by: Katja Pokayic Tochnical Manager = 7/
P Zes

Issued: March 16, 2017

Thia callbralion carificate shall nal be reproduced except in full withoul written spproval of e laboratory

Certificata No: D2450V2-743_Mart7 Page 10fB
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Accrediled by the Swiss Accreditstion Senvica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agr for the gnition of callbration 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 GHz2)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the cerfificate are valid at the frequency indicated.

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

* Feed Point Impedance and Retumn 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.

» Elactrical 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 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%.

Corlilicate No: D2450V2:743_Mar17 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 382 1,80 mho/m
Measured Head TSL parameters (220x02)"C 378+6% 1.87 mho/m + 6 %
Head TSL 1emperature change during test <05°'C —-es —
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 13.6 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 53.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6.30 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho'm
Measured Body TSL parameters (220=02)"C 528=z6% 203 mho/m+6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.04 Wikg
SARA for nominal Body TSL parameters normalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-743_Mar17 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad to leed point 5440+72)Q

Return Loss -218dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 5010+78 0

Return Loss ~-222d8

General Antenna Parameters and Design

| Esectrical Delay (ona direction) | 1.180 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 semingid coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole, The antenna Is therefore short-circulted lor DC-signals. On some of the dipoles, small end caps
are added lo the dipcle arms in order 10 improve malching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s stil
according to the Standard.

Na excessive force must be appiied 1o the dipole arms, becausa they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003

Certificate No: D2450V2-743_Marl7 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: = 2450 MHz: o = 1.87 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.72, 7,72, 7.72), Calibrated: 31.12.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 115.8 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.3 W/kg

Maximum value of SAR (measured) = 22.3 Wikg

-4.60
-9.20
-13.80
-18.40

-23.00

0dB =223 Wikg = 13.48 dBW/kg

Cerdificate No: D2450V2-743_Mart7 Page50f8

F-TP22-03 (Rev.00) 177 /191 HCT CO.,LTD.



aCT

HCTCO.,LTD.

FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2430 MHz _
Medium parameters used: = 2450 MHz; o = 2.03 S/m; & = 52.8; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79. 7.79). Calibrated: 31.12.2016;
« Sensor-Surface: L4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Seral: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 105,3 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 12,9 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 20.2 Wikg

-13.20

-17.60

-22.00

0dB =202 Wrkg= 1305 dBW/kg

Caortificato No: D2450V2-743_Man7 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Zoughausstrasse 43, 8004 Zurich, Switzeriand 7NN S swiss Calibration Service

Atcrodited by the Swiss Accreditation Senice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreament for the recognition of calibration certificates

client  HCT (Dymstec)

ool ™

Accreditation No.: SCS 0108

Certificnte No: D2600V2-1015_Jan17

CALIBRATION CERTIFICATE
Objest D2600V2 - SN:1015
Calioration procadure(s) QA CAL-05.v8

Calibeation date,

Calibration procedure for dipole validation kits above 700 MHz

January 18, 2017

Canbration Equpment used (MATE critical for catibration)

This caiibration canificate documents 1ha tracealility 10 national standards, which realze Ihe physical units of measuraments {SI).
The maasurements and the uncentainies with confidence peobabilty are given on the fallowing pages and are pan of the cedficate

Al calibrations have boon conductod in the dosad labomtory facilty: envircoment temperature (22 = 3)°C and humidity < 70%

Primary Standards [ID ¥ Cal Date (Cetificals No.} Scheduled Callyraton

Power maler NRF | SN 104778 06-Ape-16 (No, 217.02288/02289) Apra7

Power sansor NRP-Z91 SN 103244 D6-Ape-16 (No, 2917-02288) Apr17

Power sensor NFHP-Z01 SN 103245 06-Apr-16 (No. 2170228%9) Apra 7

Fateranca 20 dB Atsaustor SN 5058 (20k) 05-Apr-16 (No, 21702292 Apr1?

Type-N mismaich combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Ape T

Relerenca Proba EX30V4 SN 748 31-Dac-16 (No. EX3-7349_Dec186) Dec7

DAE# SN: 601 04-Jan-17 (No, DAEA-601_Jan17) Jar-18

Seccodary Starderds DA Check Dals (n house) Schaculed Chack

Power metsr EPM-4424 SN; GB37480704 07-0ct-15 {in house chack Oct-18) In house check: Oct-18

Fowet sensor HP B481A SN: US37202783 07-0c4-1% (In housa chack Oct-14) in house chack: Oct-18

Power sensor HF B481A SN: MY&1062317 07-0ct-15 {in housa chack Oct-18) In house check: Oct-18

RF garsratar RES SMT-06 SN: 100872 15-Jun-15 (in house check Oct16) in houso chack: Oct-18

Network Anulyzet HP? B753E SN: US37300585 16-0c1-01 (In house check Dct-18) In house check: Oct-17
Name Functron Signature

Calibeatod by: Leif Kiyanes Laborutory Technician X‘/%/

Approved by Katja Polovic Technical Manager

Thes calibration cartificate shall not be reproduced axcept n full without weilten approval of the @aboratory.

pr

lsgued Jwouary 19, 2017
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Calibration Laboratory of

r S Schwelzerischer Kaiibrierds

Schmid & Partner Service sulsse d'étalonnuge
Engineering AG C Servizlo svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibestion Service

Accredited by (he Swiss Accreditsbion Senvice (SAS) Acereditation No.: SCS 0108

The Swise Accraditation Service is one of the signatories 1o the EA

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

e SAR normalized: SAR as measured, normailized 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 85%.

Certificate No: D2600V2-10156_Jan17 Page 2018
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Madular Flat Phantam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and caloulations were appbed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 380 1.96 mho/m
Measured Head TSL parameters (22.020.2)°C 37426% 2.05 mha/m + 6 %
Head TSL temperature change during test <0D5"C -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Hend TSL Condition
SAR measured 250 mW input power 14.8 Wha
SAR for nominal Head TSL parameters normalized to 1W 57.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6549 Wikg
SAR for niominal Head TSL parameters normalized to 1W 25.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,16 mho/m
Measured Body TSL parameters (220+02)°C 52326% 2.20 mho/m £ B8 %
Body TSL temperature change during test <05"C e
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg

SAR for nominal Bedy TSL paramaters

normalized to 1W

55.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 617 Wiy
SAR for nominal Body TSL paramaeters normalized to 1W 246 Wikg = 16.5 % (k=2)

Cartficate No: D2600V2-1015_Jan17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed o fead point 4ABB0Q-28i0

Retumn Loss -30.3 dB

Antenna Parameters with Body TSL

impedance, transiormed 10 feed point 4510-25)1QQ

Heturh Loss -2484dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.150 ns

After long teem use with 100W radiated power, only a sight warming of the dipole near the feedpoint ¢an be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad 1o the
sacond arm of the dipole. The antenna is therefore shornt-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 (o the position as explained in the
*‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length s stll
sceording to the Standard,

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on October 30, 2007
Certificate No: D2600V2-1015_Jan17 Page 40t 8
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DASYS5 Validation Report for Head TSL

Date: 17.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW: Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2,05 S/m; & = 37.4: p= 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration
« Probe; EX3DV4 - SN7349; ConvF(7.56, 7.56, 7,.56): Calibrated: 31.12.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

« DASYS525288(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 116.7 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(] g) = 14.8 W/kg: SAR(10 g) = 6.49 W/kg

Maximum value of SAR (measured) = 25.3 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 25.3 Wikg = 14.03 dBW/kg
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Impedance Measurement Plot for Head TSL

A7 Jan 2017 10:29:49
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DASYS Validation Report for Body TSL

Date: 18.01.2017
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID () - CW; Frequency: 26{X) MHz

Medium parameters used: = 2600 MHz; 6 = 2.2 S/m: &= 52.3; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF{(7.48, 748, 7.48); Calibrated: 31.12.2016;
« Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back): Type: QD 000 PS5O AA; Serial: 1002

« DASYS2528.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.17 W/kg

Maximum vilue of SAR (measured) = 23.4 W/ikg

dB
0

-4.60
-9.20
-13.80

-18.40

-23.00

0dB =23.4 W/kg = 13,69 dBW/kg

Certificate No: D2600V2-1015_Jan17 Page 7 of 8
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FCC ID: ZNFM700TV

Report No: HCT-A-1706-F008-1

Impedance Measurement Plot for Body TSL
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Schmid & Partner Engineenng AG
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Zeughaussirasse 43, B0 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /fwvwaw. speag com

Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz -6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

{2] IEC 62209 -

2005

[3] |EC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific

Absorption Rate (SAR) for ...

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity

including accessories and multiple transmitters”, March 2010

Based on the dimensions and sample tests above, we cerify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015
Signature / Stamp
th corrpds
e ." A0 -2
N’:hﬁﬂé hodm
mnam 1tww\~wspoqun
DocNo BB1 -QDOXOPS1C-0 Page 1(1)
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Attachment 5. —= SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bactericide is added and visual inspection is made to make
sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove.

Ingredients Frequency (MHz)
(% by weight) 835 2450-2700
Tissue Type Head Body Head Body Head Body Head Body
Water 411 51.7 40.45 53.06 54.9 70.17 71.88 73.2
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7
Diethylene glycol
hexyl ether ) )
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]

Triton X-100(ultra-pure):

Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00)
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this
device were validated against its performance specifications prior to the SAR measurements. Reference
dipoles were used with the required tissue- equivalent media for system validation, according to the procedures
outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe calibrations are frequency
dependent, each probe calibration point was validated at a frequency within the valid frequency range of the
probe calibration point, using the system that normally operates with the probe for routine SAR measurements
and according to the required tissue-equivalent media.

Atabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Dielectric Parameters Ccw Valldatlon Modulat|on Validation

Probe Rl
Calibration |Dipole Date ‘Measured| ,, |
Type Point Permlttlwt Measured e Probe | Probe | MOD. | Duty
Conductivity Linearity | Isotropy| Type | Factor
421

7 1630 ET3DV6 |Head | 750 |1014 | 2017.03.10 PASS | PASS | PASS

7 1630 ET3DV6 | Body | 750 |1014 | 2017.03.10 55.3 0.94 PASS | PASS [ PASS | N/A | N/A | N/A

7 1630 ET3DV6 |Head | 835 | 441 | 2017.03.10 41.3 0.88 PASS | PASS | PASS |GMSK| PASS | N/A

7 1630 ET3DV6 | Body | 835 | 441 | 2017.03.10 55.4 0.97 PASS | PASS | PASS |GMSK| PASS | N/A

4 1605 ET3DV6 | Head | 1900 [5d032| 2017.03.31 401 1.42 PASS | PASS |PASS | N/A | N/A | N/A

4 1605 ET3DV6 | Head | 1900 [5d032| 2017.03.31 401 1.42 PASS | PASS | PASS |GMSK| PASS | N/A

3 3797 [EX3DV4 | Body | 1900 |5d032| 2017.03.31 53.3 1.53 PASS | PASS | PASS |GMSK| PASS | N/A

3 3797 [EX3DV4 | Body | 1900 |5d032| 2017.03.31 53.3 1.53 PASS | PASS |PASS | N/A | N/A | N/A

3 3797 [EX3DV4 | Head | 2450 | 743 | 2017.03.24 39.2 1.83 PASS | PASS | PASS |OFDM| N/A | PASS
3 3797 [EX3DV4 | Body | 2450 | 743 | 2017.03.24 52.8 1.94 PASS | PASS | PASS |OFDM| N/A | PASS
3 3797 |EX3DV4 | Head | 2600 | 1015 | 2017.01.30 39.1 1.94 PASS | PASS [ PASS | N/A | N/A | N/A

12 7370 |EX3DV4 | Body | 2600 | 1015 | 2017.01.31 52.3 217 PASS | PASS | PASS | NA N/A NA

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as
GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D01v01r04.
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