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Accredited by the Swiss Acoreditation Sardco (5AS)
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation certificates

Accreditation No.: SCS 0108

‘Certifiests No: EX3-3863_Jul16

| Catration Equioment used (MATE criical for calibration)
|

Otyect EX3DV4 - SN:3863
Cafitraticn procedurm(s) QA CAL-01 vo. QA CAL-12:v8. QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25v6
Calhaﬁunptwodmform E-field probes
Calbration tsle July 28, 2016
Thia cafibranon centificate o the traceability 1o national which matize the physical units of measuremeants (51),

The measurements and the uncertainties with confidence probablity are given on the folowng coges and aw pant of the certificate

A caitrations have been canductad in the closed labormiory fecildy. enveonment temperatire (22 ¢ 3)°C andg humsdity < 70%

Primavy Standards 0 | Cat Date {Conficate No ) Sehacuiad Cakbration

Powar meter NRP? SN 104778 | 08-Ape-16 (No. 211-02288102269) Apt-17

Powar genacr NRP-Z91 SN: 103244 06-Ape-16 (No. 21702208} Apr-17

Powar ssnsor NRP-Z41 SN 103245 05-Apr-10 (No. 217-02280) Ape-17

Reforence 20 48 A SN: E5277 (20) DS-Apr-16 (No. 217-0228%) Apr-17

Reference Probe ES30V2 SN: 3013 31.00¢:15 (No. ES3-3013_Dec15) Dec-16

DAEL SN: B80 23-O0c-15 (No. DAE4-600_Dec15) D18

Secondory Sandards 10 Check Data (in house) 8 ded Check

Power meter E44138 SN GB41293874 06-Apr-18 (10 house check Jun-16) 1 houso check: Jun-18

Power sennor E4412A SN MYA 1458087 0-Apr-18 (In house chuck Jun-18] in house check. Jun-11l

Power senscr EA4 124 SN 000150250 | 08-Apr-14 (in house check Jun-16) I houso check: Jun- 18

RF generatar HP 884EC | 5N USSRA2UD1700 (4-ALg-29 {in hause chick Jun-16) In house check. Jun-18

A A Analyzer HP B753€ | BN LISITI90558 18.0ct41 (in house theck Oct-15) in house chock: Oct-16
Name Furction

Calibrated by: iUtk Loubler Laboratory Techmiian

Issusd: July 28, 2016

This caliration certificats uhall nat be reproduced except m full without wiitten approvad of the laborulony
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Calibration Laboratory of % S Schwsizsrischer Kalibriord:

Schmid & Partner — G Service suisse detalonnage
Engineering AG % g Servisio svizzero ol tarstura

Zeughausstrasse 43, 5004 Zurich, Switzertand {V@w"? Swiss Calibration Service

Accrodited by the Swins Accrediation Service (SAS) Acersditation No.: SCS 0108

Tha Swiss Azcreditation Service is one of the signataries 1o the EA

Multilatorad Agreement for the recognition of calibeation cortificates

Glossary:

TSL trssue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

CF crest factor (1iduty_cycie) of the RF signal

ABCD modulation dependent linearization parameters

Paotarization ¢ @ rotation around probe axis

Polarization 5 # rotation around an axis that is in the plane normal to probe axis (at measurement center),

i, 8 =0 is normal 1o probe axis
Connector Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

IEEE Sid 1528-2013, "IEEE Recommended Practica for Determining the Peak Spatial-Averaged Specific

Absorption Rate (SAR) in the Human Head from Wirsless Communications Davices: Measurement

Technigques”, June 2013

|IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held davices usaed in ciose
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

|EC 62208-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in ciose proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Raquirements for 100 MHz 1o 6 GHz™

Methods Applied and Interpretation of Parameters:

NORMzx.y,z- Assessed for E-fleld polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, i.e., the uncerainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

NORM(Dx.y.z = NORMx.y.2 * fraquency _response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

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

PAR: PAR is the Peak to Average Ratio that is not caibrated but determined basad on the signal
characteristics

Ax.y.z: Bxy.z: Cxy.z; Dxyx VRxy.z: A B, C, D are numerical linsarization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequancy nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Paramsaters; Assessad 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 (alpha, depth) of which typécal uncertainty values are given. These parameters are
used In DASY4 softwara 1o improve probe accuracy close 10 the boundary. Tha sensitivity in TSL comesponds
to NORMx,y,z * ConvF wheraby the uncerainty cormesponds to that givan for ConvF, A frequency dependent
ConvF Is used in DASY version 4.4 and higher which aliows extending the vaiidty from = 50 MHz to + 100
MHz

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

Sansor Offset. The sensor offset comasponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance requirad.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EXI0DVa - §N388d Juby 28, 2016

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 28, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systemt)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EX30V4- SN.3863

July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

f Sensor X | Sensor Y Sensor Z Unc (k=2)

| Norm (uV/(Vim)')* 0.35 0.34 044 101 %

[DCP (mV)" 982 101.0 | 99.6

Modulation Calibration Parameters

[up—T¢ ication System Name A 8 c 0 VR Unc'

dB | aBVyV a8 | mv (k=2)

o |ow x| 00 0.0 10 | 000 | 1314 | 230%
Y 00 | 00 10 | 1482 |

' z| oo 00 | 10 | 1497

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 uncortainties of Noem X.Y.Z 0o not afect the E°-feld uncertainty msde 151 (soe Pages 6 and 6)

" Numencal insarzation parameter uncertainty not regured

* Uncortainty i Gstermingd using the max deaanon from linear response apphying rectinguter dsinbution and s exgiressad for he souare of the

fiold value
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EXI0OV4- SN3863 July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth” Unc
1(MHZ)© | Pormittivity” (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (x=2)
150 52.3 076 12.50 12.59 12.59 0,00 1.00 +133%
300 453 087 11.75 11.75 11.75 0.11 1.20 +133%
450 435 0.87 10.84 10,84 10,84 0.20 1.25 2133%
750 41.9 0.89 10.44 10.44 10.44 0.36 1.03 2120%
835 415 0.80 10.03 10.03 10.03 0.48 0.83 £120%
200 415 0.97 9.81 0.81 9.81 0.28 1.11 £120%
1450 405 1.20 8.84 8.84 8.84 0.32 0.80 £120%
1750 40.1 1.37 8.65 8.65 865 0.28 0.97 £120%
1900 40.0 1.40 8.38 8.38 8.38 0.33 0.80 +12.0%
1950 40.0 1.40 8.00 8.00 8.00 033 0.80 £120%
2300 395 1.67 784 | 784 7.84 0.30 0.80 £120%
2450 382 1.80 7.42 742 | 142 0.39 0.80 $120%
2600 39.0 1.96 747 717 747 041 0.81 £120%
5250 358 471 5.01 5.01 5.01 0.40 1.80 +131%
5600 355 5.07 485 4.85 4.85 0.40 1.80 £13.1%
5750 354 522 492 4.92 492 045 1,80 +13.1%

mevmnnmanumxd-1wm«wmuomnamm<mvmn l‘ulnmwaOM ™e
uncestanty i the RSS of the ConvF uncertainty at caltvation fraguency and the y for e y band. Fraguency volidity
below 300 MHz i8 + 10, 26, 0, 50 and 70 MHz far Com asasasmants ot 30, 64, 128, 150mmlﬂxrupdvﬂy Amsswum
vddnyewbommdtuzﬂom

* A frequencies below 3 GHa, Imwmmmwmtrmn)mummﬂﬂiw w0
messired SAR vakios. At froquencias abowe 3 GHz, the validity of fissus parameters (x moluruwd.dlo 5% ‘lhoumm-hRSSd
wcommeyhmmwwnmm

“ AlphaiDepth are d during SPEAG warrants ihwt the temaining deviation due to the boundary sffect afer
My‘hsln'-ﬂ:1\mwwum3mww:nlwhwwbmM(Nrmmymuulmwwmnmnp
diameter from the bounaary
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EX3DVA-SN3863 July 28, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHZ) ¢ p&n’f“n{:_v:y’ co?:mn;tm | ConvEX | ConvFY | ConvFZ | Alpha® mv (2:;)
150 61.9 0.80 1211 12.11 12,11 0.00 1.00 | 2133%
300 58.2 0.92 11.56 11.56 11.56 0.05 120 | +133%
450 56.7 0.94 11,24 11.24 11.24 0.09 125 | £+133%
750 56.5 0.96 998 9.98 9.08 0.48 082 | £120%
835 55.2 0.97 9.73 973 9.73 0.48 080 | £120%
1750 53.4 1.49 8.17 817 | 817 040 083 | +120%
1900 §3.3 162 | 783 7.83 | 7.83 0.39 083 | +120%
2450 52.7 185 | 745 7.45 7.45 0.38 080 | 2120%
2600 52.5 2.16 7.24 7.24 7.24 032 080 | 2120%
5250 489 5.36 4,49 449 4.49 0.45 190 | 2131%
5600 485 577 377 3.77 377 0.55 180 | £131%
5780 48.3 504 | 419 419 l 410 0.55 180 | +131%

g menmmmﬂmd:lmmwawminviANMW(“PQOZ).-M!-MMIO:50MH: The
mcmmmmmmum-wwnm:mwmmmwunmumywu Fruquency vaiidity
mmw::um.n.ao.somwmmc‘amemunu,m.mmmmmy Abogve & GHz frequancy
valdty can be extended 16 ¢ 110 MHz

" At requencies bolow 3 GHz, the valicity of tssue parameters (o and o) can be et to 2 10% If iquid comp fommulis s aopled to
muwSARM.N&oomwm:Gm.Mvdwu:mwmnmmnmnmow:55 The uncerunty is the RSS of

I Alpha/Depth are desermined during calibration SPEAG that the ¢ e to the boundary offect after compensation &

whways less than ¢ mwmmw&qwmznmmww'urmmmmmmomnmnmmmup
dametar from tha boundary
Carlificate No: EX3-3863_Jul16 Page 6of 1
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HCTCO.,LTD.
EX3I0VA- SN:3863 July 28, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz, R22
% ettt —;-a1’;”:"5‘.v::.‘t,z" t
a
Rot [7]
= Y T v
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EXIDV4- SN3863 July 28, 2016
Dynamic Range f(SAReaq)
(TEM cell , fouu= 1900 MHzZ)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EXI0V4A- SN 863 July 28, 2016

Conversion Factor Assessment

f = B35 MHZ WGLS RS (H_convF) {= 1900 MHz WGLS R22 (H_convF)

; i
R =
x = 4
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

10 -08 06 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIOVA- SN.IB83 July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

[ Sensor Arrangement Triangular |
[ Connector Angle (°) S = 672 |
[ ‘Mechanical Surface Detection Mode " enabled |
'O'pl}m@chon Mode S T disabled
“Probe Overall Length ‘ 337 mm |
{Probe Body Diameter e - 10 mm |
[ Tip Length ~ amm
[ Tip Diametor 25mm |
| Probe Tip to Sensor X Calibration Point T 1mm |
Probe Tip to Sensor Y Cabbration Pont 1mm
imﬂ&"io“ééﬁs‘m“z Calibration Point 1 mm
'.

Recommended Measurament Distance from Surface 1.4 mm |

Certificate No: EX3-3863_Jul16 Page 11 of 11
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HCTCO.,,LTD.
Cal ©
lbf.;t;oghbonwryd ) s wm
Engineering AG , g icvirte wilinons 18 ientire
Zeughausstrasse 43, 8904 Zurich, Switzariand @f Swiss Calibration Service
Accrecitnd by B Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttdatoral Agreement for the recognition of caliiration certificates

Calbvaton procedure(s)
Catormion date e e
This calvamon centificate documents i Iraceatsiity 1o nationad standards, which realze Ihe pbysical unity of (S0

The measurements and the uncartainties with confidencs prabatality are given on the folowng pages and are part of the cemificate

Al cally Nave been clad i the closed [sbaratary faciity: ervironment temperature (22 4 3)°C and tumidity < T0%

Cattration Equipment used (MBTE crtical for casibrabion)

Primary Standaec 0 Cal Date (Condcate No ) Scheduled Calbration
Power mater NRP SN 104778 O0-Apr 18 (No. 217-0228802289) Apr-17

Power sensot NRP-291 SN 103048 08-Apr18 (Mo 217412288) Apr1?

Pawee sensor NRP-291 SN 103245 0f-Apr-18 (No. 217-02285) Apr17

Hiference 20 dfl Atenuator BN- S8277 [20x) 05-Apr16 (Mo 2174022493) Apr 17

Refarence Probe ESSOV2 SN 3013 31.Dec-15 (No. ES3.3013 Dect$) Dec-16

OAE4 SN 080 23-Dec-16 (No. DAE4-860_Dect$) Dec- 16

S dary Stardar 0 Chedk Date (n houss) Scheduled Check
Paws: miter E44 198 SN GB41203874 06-Apr-18 (No. 217-02286/02284) In house check. Jun-16
Power sensur E4412A SN MY41458087 00-Apr-18 (No_ 217-02245) in house check: Jun-168
Puwer sansst EA412A SN 000110210 06-Apr-18 (No. 247-02284) in house check: Jun- 16
_RF genersior HP BS4IC SN USIBA2U01T00 04-Aug-89 (in house check Apr-13) In house chock Jun-16
Network Anelyzer HP B7S3E | SN US37380585 18-0c1-01 (in house theck Oct-15) In house check: Oct- 16

Function
Cafibrated by. ’
Approved ty:

Thes catbrabon oumBicite SNull ot b rproduced sxcept In ull without weithen sporov of Ihe laboritony,
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HCTCO,LTD.

Calibration Laboratory of

RN 5 Schn rischer Kality

Schmid & Partner = 2 Sorvice suisse d'dtalonnage
Engineering AG % Servizia svizzero ¢ taratura

Zoughaussirasse 43, 8004 Zurich, Switzertand "‘24@3)‘} S Swiss Calibeation Service

Accrogited by the Swiss Accraditaion Ssevea (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ong of the signatories to the EA

Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pce diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ W rotation around probe axis

Polarization 8 B rotation around an axis that s in the plane normal to probe axis (at measurement conter),

Le, & = 0 Is normal to probe axis
Caonnector Angle information used in DASY system 1o align probe sensor X to tha robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)
d)

IEEE Std 15628-2013, "[EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rata (SAR) In the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held davices used in close
proximity to the ear {frequency range of 300 MHz 1o 3 GHz)", February 2005

IEC 62209-2, "Procedure to determine the Spacific 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

KDB 865664, "SAR Measurement Requirements for 100 MHz 1o 6 GHz™

Momods Applied and Interpretation of Parameters:

NORMx.y.z: Assessed for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-cell, | > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see balow CanvF).

NORM(T)x.y.z = NORMx.y,z * frequency _respanse (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respanse s included
in the stated uncertainty of ConvF.

OCPx.y.z: DCP are numencal linearization parameters assessed basad on the data of power sweep with CW
signal (no unceriainty required), DCP does not depend on frequency nor media.

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

Axy.z Bxy.z Cxy.2. Dxy.2; VRx.y.z. A, B, C, D are numerical linearization parameters assessed basaed on
the data of power sweep for specific modulation signal. The parameders do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > BO0 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software (o improve probe accuracy close 10 the boundary. The sensitrvity in TSL coresponds
to NORMx.y,z = ConvF whereby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £+ 50 MHz to £ 100
MHz,

Sphencal isotropy (30 deviation fram isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No lolerance required,

Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 - SN:3958 May 31, 2016

Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: May 31, 2016

Calibrated for DASY/EASY Systems

(Note! non-compatible with DASY2 systeml|)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EXIDOV4- SN:3068

May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters

Sensor X Sonsor Y Sensor Z | Une (k=2)
Noem (uVIVImyY: 0.36 0.35 0.42 £ 101 %
DCP (mV)" 101.7 102.0 a7.4
Modulation Calibration Parameters
uib c ication Sy Name 'y [} c %) VR Une"
| d8 dBvVuv | | @8 mv (=2}
0 L EW EXNT 0.0 10 | 000 | 1344 | 25%
L 'y o0 0.0 1.0 1315 |l
| Z 0.0 0.0 1.0 1465

The reported uncerlainty 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 uncerainies of Norm X.Y Z do not sffect the £ field uncertainty inside TSL {soe Pages 5 and 6)
" Numarical inesrzation parameter uncansinty not regured
' Uncortainty s determined using the max. deviation from inear renpormss spplying rectangular datribubon and Is expressed for the square of the

feld value

Cartficats No; EX3-3968 May18

Page 4 of 11

F-TP22-03 (Rev.00)

139 /242

HCT CO., LTD



-
h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1
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EX3DV4- SN-3968 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

a Relative | Conductivity Depth " Unc

1 {(MHz) Permittivity {Stm) ConvF X | CowFY | ConvFZ | Alpha® | (mm) (k=2)
150 524 0.76 1317 13.17 13.17 0.00 1.00 £133%
300 45.3 0.87 12.10 12.10 12.10 0.09 1.10 +13.3%
450 435 0.87 10.73 10.73 1073 0.18 1.20 £133%
750 41.9 0.89 10.27 10.27 10.27 0.51 080 | £120%
835 415 0.90 9.97 9.97 9.97 042 0.87 +£120%
200 41.5 0.97 9.62 9.62 9.62 025 120 | £120%
1450 405 1.20 856 B.55 8.55 0.34 0.80 £ 12,0 %
1750 40.1 1.37 B45 | B4S B.45 033 0.80 £120%
1900 | 400 1.40 814 i B.14 8.14 0.31 0.80 £120%
1950 40.0 1.40 7.88 7.89 7.89 0.37 0.80 +12.0 %
2300 395 1.67 7.72 772 7.72 0.30 0.89 +12.0 %
2450 39.2 1.80 7.30 7.30 7.30 0.35 0.80 £120%
2600 38.0 1.96 7.24 7.24 7.24 0.37 0.80 +£12.0%
6250 35.9 471 5.35 5.35 5.35 0.30 180 | +131%
5800 355 507 4.86 4.66 4.66 0.40 1.80 131 %
5750 354 522 4.78 4.78 478 040 180 | #1312 %

‘rmvﬂmvmmmzdz\MMMMWNYM‘WW(&&MH&nlswn:wwc The
Uncertaity i the RSS of the ConvF uncerisnty at calibrafion freq. and the y band. F; y valdsy
Delow 300 MHZ is £ 10, 25, 40, 50 and 70 MHz for ComvF assessments at 30, £4, 128, vwmmw:w Ams@khcmcy
yaldey can be exdended 10 110 MMz

* At frequencies below 3 GHz, the valdity of tissue parametars (o and ) can be relaxed to = 10% if liquid compensation farmula is 1o
measured SAR values. Al fequencies above 3 GHZ. (he valdity of fissus paramelens (« 8nd o) & resiicted 1o = 5% ThommynmeRSSd
the Convi® uncerntainty for indicated target tssue parameterns

" Alpha'Depth are duting SPEAG that the o doe to the b y affect after BABON 1
mm-ummmrovmoemscmummenmmwuwnmmmmmmmm
lamater from e boundiry,
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX30V4- SN:3068 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz)© p.m,' CW ConvF X | ConvFY | ConvFZ ] Alpha ® mu (2:;)
150 61.9 0.80 12.46 1248 1246 | 0.00 100 | £133%
300 58.2 0.92 11.57 11.57 1157 | 0.08 111 | 2133%
450 56.7 084 11.24 11.24 1124 | 0.0 120 | £133%
750 55.5 0.96 9.65 9.65 9.65 040 | 082 | +£120%
835 5§5.2 097 9.66 9.66 9.66 049 | 080 | +£120%
1750 534 1.49 8.16 816 | 816 0.34 080 | £120%
1900 53.3 152 7.89 7.89 7.89 040 | 080 | £120%

2450 52.7 1.95 7.31 7.31 7.31 041 080 | £120%
2600 625 216 | 71 7.11 7.11 0.34 080 | £120%
5250 489 5.36 4.37 4.37 4.37 0.50 190 | £131%
5600 485 577 3.78 3.78 3.78 0.55 180 | £131%
5750 483 5.94 382 3.2 3.92 0.60 190 | £131%

ﬁmuwymaoouma-1mwcmunppnu¢amsvu4wnwm.ml=mz)mnummaww S0 MHZ The
uncenuinty i the RSS of the Cornf and the ¢ y for the froguency bang. Fraquency veloity
bolow 300 Mz & £ 10,2640, wmnromnaom nssessments at 30, 64, 128 150-vammmumy Above 5 GHz fequency
validity can by @denced 10 = 110 MHz

'Mmmu-b-acmm-mumm(-mn;mumnx % i ligquic compensation formua s applied to
measured SAR values. Al frequencies abave 3 GHz, the valkiiy of tissue paramatens {2 and o} s eerictad 0 = 5%. The uncenainty & ihe RSS of
mcwmmhwmmumwn
© Aph

wDepth are doring 1 SPEAG ts that tho remarng deviaton doe 1o he y effect aftec aton
dambulhm'1%lunmnuasbww3mn-nm‘ﬂhfmwms-émknwmmlrnnmﬂlmpmbonp
diamedel from he bounciiry
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hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3I0V4- SN3968 May 31, 2016

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

lized

3112
~n

Frequency response (norm

0 500 1000 1800 2000 2600 3000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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hC'- FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1
HCTCO.,LTD.

EX3DV4.- SN:3668 May 31, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
?;"'Ancsviéé* -‘--‘—--I'—vl2;:::::.'701:;:'ng_q
&

Rot []
BT | LN 0T T
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO.,,LTD.

EX30V4- SN 3968 May 33, 2018

Dynamic Range f(SAR¢.q)
(TEM cell , fo,u= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

]
]
£
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

HCTCO.,LTD.
EX3DV4- SN.3968 May 31, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_com) 1= 1900 MHz WGLS R22 (H_convF)
" §=i
3 in

.
». 1) 2| 2
"

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

Devinfion
Lobbbocon
oogohuov“’

10 00 06 04 02 00 022 04 05 08B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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N
"'rC'- FCC ID: ZNFM400OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DV4- SN:3968 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

‘Sensor Arrangement

Trinngutar
Connector Angle (*) I 634 |
Mechanical Surface Detection Mode \ enabled |
| Opfical Surface Detection Mode a | disablod |
[ Probe Qveral Length 337 mm |
| Probe Body Diameler | 10 mm |
| Tip Length == amm |
[ Tip Diameter [ 25mm |
Probe Tip to Sensor X Calibration Point 1 mm
| Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point - 1mm
| Recommended Measurement Distance from Surface t4mm |
Cenificate No: EX3-3968_May16 Page 11 ol 11
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aCT

HCTCO,,LTD.

FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughouestrasse 43, 8004 Zurich, Switzorfand

Acoredied ty the Swiss Accrectation Service (SAS)

/’-\\
I

S
Cc

Schweizerischer Kafibrierdienst
Setvice nuisse dbtalonnags
Servizio wvizzero di taratura
Swiss Calitration Service

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for tha recognition of calibration cortificates

Catbraton Equipment used (MATE tritical foe calibration)

This catbration i tho ity to nafional standards. which reafize the physical units of messwuremaents (51)
The measurements and the with confi peobablity are given on the followng pages and are part of the certificate.
Al have been conducied In the cloead ledaraory faciity, enveronmant temparaturs (22 £ 3)°C and humidty < T0%

Thes calitirution canificate shall not be

P o mxcect in Al withou! weitten approvel of the luboratory,

Primary Standards o Cai Date (Certificate No. | Scheduled Calibration
Powar moter NRP SN 14778 06-Agr-16 {No. 217-02280/02268) Age-17
Fowar sensor NRP-Z91 SN 100244 =16 {No. 21702288) Age 17
Power sanior NRP-291 SN 103245 06-Apr-18 (No. 21702268) Ape-1T
Ry 2008 A SN S5277 (20) O5-Apr-18 (No. 21702293) Apr 17
ote Prode ESIOV2 SN 3013 31-Dec-15 (No_ ES3-3013_Dec15) Dec-16
| DAE4 SN, 85U 23-Dec-14 [No. DAE4-860_DectS) Dec-15
S y Standiards 10 Chack Date {n house) Scheduled Check
Power matet EA4168 SN GB41293674 08-Apr-18 (in houne check Jun-16) In house chock: Jun- 48
Pawer sonsor E4412A SN MY41458087 06-Agr- 18 {in house check Jun-16) In houss chack: Jun-18
Power sensor E44124 SN 000110210 08-Apr-18 (in houge check Jun-16) In houss check: Jun-18
| AF genuratcr HP 8528C SN USI42U01700 04-Aug-95 {m house check Jun- 16} In house check: Jur-18
von Anatyzoe MP 87S3E SN US373280565 18-0c3-01 [in howse check Oct-15) In howse check: Oct-16
Name Fanctian Signature
Cailbrated by
Aporoved by
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

Calibration Laboratory of oy . tetiot Kabrieeds

Schmid & Partner i %_// g Service sulsss détatannage
Engineering AG e g Servizio svizzero ol taratura

Zeughaussirasse 43, 0004 Zurich, Switzeriana W Swiss Calitiration Service

Accrediiod by the Swiss Acoredeation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ona of the signatories to the EA

Multilateral Agreament for the recognition of calibration certificstes

Glossary:

TSL tissue simulating bquid

NORM»x.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

CF cres? factor (1/duty_cycle) of the RF signai

A B CD modulation dependent linearization parameters

Polarzation ¢ o rotation around probe axis

Polarization 8 # rotation around an axis that = in the plane normal to probe axis (st measurement center),

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

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, “SAR Measurament Requirements for 100 MHz to 6 GHZ'

Methods Applied and Interpretation of Parameters:

o NORMYxy.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E™-field
uncertainty inside TSL (see below ConvF).

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

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

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

o Axy.z Bxyz Cxyz Dxyz VRyz A B C, 0 ate numerical linearzation parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR Is the maximum calibration rangs axpressed in RMS voltage scross the diode.

« ConvF and Boundery Effect Parsmeters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz2) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same solups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensitivity in TSL cotrespands
to NORMx,y,z * ConvF whersby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz.

« Spherical isotropy (30 deviaion from isotropy): in & field of low gradients realized using a fiat phantom
exposed by a palch antenna.

« Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No lolerance required.

= Connector Angle: The angle it assessed using the information gained by determining the NORMx (no
uncertainty required)
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ha- FCC ID: ZNFM400OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DV4 ~ SN.3803 Seplembor 28, 2016

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: September 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 system!)
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ha- FCC ID: ZNFM400OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DVa- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

[ Sansor X I Sensor Y SensorZ ibh?(i“-’i}"’i
Norm (uVAVIm)')" 039 | 0.36 053 +101 %
ocPmvy” | 1025 | 1062 1 1031
Modulation Calibration Parameters
uip Communication System Name A B8 ¢ | o VR Une'
, ! | o8 |dBVpv | | dB mv | 0e=2)
9 | CW x| 00 0.0 10 | 000 | 1740 | 235 %
Y | 00 0.0 0 | 1046
2 00 | 00 10 | | 1944

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 1o a coverage

probability of approximately 95%.

* The uncertainties of Norm XY .2 do hot affect the E-Seid uncertiniy inside TSL (see Pages % and 6)

" Numenical Enearzaton parameler uncanainty not requined
¥ Uncertainty is determined weing the max. doviation from lnear response applyng rectangulnr dtibution and i& exprasssd far the squam of the

foid value
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DV4- SN:3903 September 28 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth
f(MH2)© | Pormittivity' (8tm) " ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.42 13.42 13.42 0.00 100 | £133%
300 45.3 0.87 12.68 1268 12.68 0.10 1.10 +133%
450 435 0.87 11,00 11.00 11.00 020 125 | 2133%
750 419 0.89 1135 11.36 11.35 033 114 | 2120%
835 415 0.90 10.72 10.72 10.72 0.51 080 | $120%
Q00 1.5 0.97 10.30 10,30 10.30 0.35 1.01 +12.0%
1450 40.5 1.20 876 8.76 B.76 0.39 0.80 +120%
1750 40.1 1.37 8.75 875 B.75 0.28 085 | $120%
1900 40.0 1.40 841 8.41 B.41 0.28 084 | £120%
1950 40.0 1,40 8.22 822 8.22 0.32 080 | £120%
2300 395 1,67 8.01 8,01 8.01 0.32 080 | £120%
2450 302 1.80 7.54 7.54 7.54 0,31 084 | £120%
2600 39.0 1.98 7.42 7.42 7.42 0.31 086 | £120%
5250 359 471 5.51 5.51 5.51 0.35 180 | 2131%
5600 355 507 478 478 478 0.45 1.80 | 2131 %
5750 354 5.22 5.04 5.04 5.04 0.45 180 | +131%

meuymmm:dgnmmmmuwvucwmcmmpzammmnn:som Thw
unoortainty is the RSS of the CanvF uncertainty at and the y for the incicated frequency band. Frequancy valcty
betow 300 Mz in 2 10, 26, 40, 50 and 70 MHz for ComF sssesameanin st 30, 64, 128, 1sommmzmry Above 5 GHz frequency
vumymmmmto-uom

" Al froquencies befow 2 GHz, the vabdty of tissue parameters (c and o) Gan be relaned 10 = 10% I liquid compansation formide ts appled 1o
moasured SAR values. Al Jequencies above 3 GHz, the viidity of Sasue paramstons (c and o) is restricled 1o = 5% The uncertanty i the RSS of
tha ConvF uncertainty for indicated terget 1os0e parameters.

% AlphalDapth are determined during calibration. SPEAG warrants that the remmaining deviston due (0 e boursdary effect sfler compensation iy
ahwiays lask than £ 1% for frequencies below 3 GHE and below = 2% for frequencies betwean 3-6 GHz &t any distance larger than ha¥ the probe Bp
dametar from ha boundary
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.

EXIDV- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

. Rotative _ Condu:u\my | ol { Depth® Unc

f (MHz) Pormittivity (8im) " ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
150 61.9 0.80 13.33 13,33 13.33 0.00 1.00 £133%
300 58.2 0.92 12.07 12.07 12.07 0.08 1.10 £13.3%
450 56,7 094 11.85 11.856 11.85 0.10 1.20 +133%

750 55.5 0.96 10.50 10.50 10.50 0.29 113 £120% |

835 55.2 0.87 10.42 1042 10.42 0.55 0.80 +12.0 %
1750 534 149 B.37 8.37 8.37 0.35 0.91 £120%
1900 533 1.52 8.10 8.10 . 810 0,37 0.80 £120%
2450 §52.7 1.95 7.69 769 | 769 0.33 0.85 £120%
2800 52.5 216 7.45 745 | 745 0.33 0.20 2120 %
5250 48.9 5.36 463 463 ‘ 463 0.50 1.80 +13.1%
5600 48.5 577 385 3.85 ‘ 385 060 ! 180 +131%
5750 483 5.94 413 413 ] 413 0.60 l 1.90 +13.1%

“ Frequency valdty above 300 MHz of & 100 Mz ondy applies for DASY ve 4 and higher (see Page 2), else 1 is restricted 10 1 50 MHz The
uncedainty @ the 2585 of the Convf uncertainty at calibeation Srequency and the uncentanty for the indcated fequency band. Froquency vahidiy
pelow 300 MHz is £ 10, 2540, 50 and 70 Mz for ConyF nsssssmects ot 30. 64, 128 150 and 220 MH2 respectvely. Above § GHz froquenty
vakaty can be extended o & 110 MHz

* Al frequencies balow 3 GHz. the valldity of ssue parameters (¢ and 1) can be relsied 1o £ 10% If Kuid compensaton fommuia s applied to
measured SAR valuss Al fraquencies sbove 3 GHz, the validty of tissue paramotor (c and o) B resincted 1o & 5% The uncenianty & the RSS of
MCawFumeﬂamy'awdmcumwuu-wmm

* Nipha/Depth are ed ounng SPEAG warrants thal the remaning deviaion due 10 the b y ofloct attar P
mwm-nxnsuqumacmmm‘nmnwmuwn-mmwmm“mm
dismoter frum the boundary.
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hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO.,,LTD.
EX30V4- SNAS03 Seplember 24, 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: ZNFM400MT Report No: HCT-A-1701-F002-1
HCTCO, LTD.

EX3DV4. SN:3503

Saplamber 28, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
&
% e i T e R & = TS =Y
Rot )
. LN T )
Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFM400MT

EX3DV4.. SN:3903

Censficate No
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Uncentainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,,LTD.

EX30DV4.- SN:3903 Seplember 20, 2018

Conversion Factor Assessment

f=835 MHz WGLS R9 (H_convF) = 1800 MHz, WGLS R22 (H_conmvf)
1 -l
i, 4
i 3"
"
w
)
’
. ] BS . n - n; L] x N » = -
4 el ]
ittt - S i
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
1.0
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802
§ 0o
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038
1.0
0
80
10 -08 06 -04 -02 00 02 04 05 08 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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hC'- FCC ID: ZNFM400OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX30V4- 8N:3503 September 28, 2010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle (') | 333 |
| Mechanical Surface Detection Mode | enabled |
[ Optical Surface Detection Mode | dﬁé@—i
Probe Overall Length 337 mm
"Probe Body Diameter | 10 mm
Tip Langth [ 8 mm
Tip Diameter 25mm |
;'Fsﬁb_e_ﬁp to Sensor X Calibration Point 1 mm |
Probe Tip to Sensar Y Calibration Point T mm
Probe Tip to Sensor Z Calibration Point o Tmm |
{ Recommended Measurement Distance from Surface 1.4 mm j
Certificate No: EX3-3803_Sepif Page 11 of 11
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PaCT
FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

HCTCO,LTD.
Calibration Laboratory of &y e Schweizerischer Kalibrierenst
Schmid & Partner = ,o g Service sutsse datalonnage
Engineering AG Seevirio avizzero di tarstura
w%ummmm /f‘-&'\\"\f \‘ .o’ S Swiss Callbration Servics

Accrediled by he Swiss Accreditation Service (SAS)
The Swiss Accreditation Service s ane of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificales

This catb certficale e the ity to national dards, which feslze the physical units of measurements (S1),
The messuremonis and he uncanainties wih corfidence probabilty s gaen an the tolowing poges and ame part of the certificate.

All calirasons Nave been cooducted in the dosed y faciny. P (22 £ 3)°C and hoemidity < TO%
Calibration Equipment used (METE critcal for calibration)

Primary Stiedards o Cat Date (Cordcate No | Schadued Caleration

Power meler NRF SN 104778 05-Ape-18 (No. 217-02288/02258) 17

Power sersor NRP-Z01 SN 103244 16 (No._217-02208} Apr1?

Power sensor NRP-201 SN: 103245 06-Age-16 (No, 217-02289) Ape-17

Red 20 4B ABorustor SN: S8277 (20x) US-Age-16 (N 217.02293) Ape1?

Rel Probe ESI0V2 SN: 3013 31-00c-15 (No. ES3-3013_Dec15) Dec-10

DAE4 SN 880 23-Dec- A5 (No. DAEA-B60_Dec15) Doc-18

Standards 10 Chack Date (in houss| Schoduied Check

Power meter E44198 SN. GB41293874 O-Ape- 18 (in houss check Jun-18) in bouto check: Jin-18
|_Power sensor E4412A SN: MY4 1438067 06-Agr-16 (in house chick Jur-18) in bouse check. Jun-18
Power sarso E4412A SN: 000110210 DB-Ape-18 (In house check Jun-18) In house check: Jun-18
| _RF geneamor HP 8648C SN! US3642001700 O4- A8 (in house check Jun-16} In house check Jun-18
Natwork Anabyzer HP 8783E BN USITI80585 18-Oct-01 {In Pouse check Oct-15) In housa check: Oct-10
Cafibrated by,

Approwed by

This calitvation ceetificats shall nat be repr soud except in Tl without wntten spproval of tha labodatory

Certficate No: EX3-7370_Augt6 Page 1 of 11
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HCTCO,,LTD.

Calibration Laboratory of P Schwelzarischer Kalibrierdi

Schmid & Partner % 2 Service suisse d'étalonnage
Engineering AG i Servizio svizzoro di taratura

Zoughsusstrasye 43, 8004 Zurich, Switzeriand f%@w\f S guiss Caitbration Servics

Accredead by 2w Swiss Accreditation Servion (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatodes 1o the EA

Multilaseral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lquid

NORMx,y,z sensitivity In free space

ConvF sensitlvity in TSL / NORMx,y,2

DCP dioda compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization & 3 rotation around an axis that is in the plane normal o probe axis (at measurement center),

e, B =0 is normal to probe axis
Connector Angle information used in DASY system o align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

IEEE Std 1528-2013, "IEEE Racommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rata (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techniques’, June 2013

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 Absarption Rate (SAR) for wircless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 885684, "SAR Measurement Roquiremnents for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

NORM(TIx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This inearization is
Iimplemented in DASY4 softwara versions iater than 4. 2. The uncertainty of the frequency response is included
In the stated uncertainty af ConvF.

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

PAR! PAR s the Paak to Average Ratio that is not calibrated but determined based on the signal
charactenistics

Ax,y.z: Bxy.z; Cxy.z. Dx,y.x: VRxy,z: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific moduiation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range expressed in RMS woltage across the diode.

ConvF and Boundary Effect Paremeters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions basad on power
measurements for f > 800 MHz The same sefups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values sre given. These parameters are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity In TSL commesponds
to NORMx,y,z * ConvF whereby the uncerainty corresponds to that given for CanvF. A frequency

ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o + 100
MHz

Sphevical isotropy (3D deviation from isolropy): in a field of low gradients realized using a flat phantom
exposed by a patch antanna.

Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe fip
(on probe axis). No lolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)

Centificate No: EX3-7370_Aug16 Page 20l 11
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Manufactured: March 17, 2015
Calibrated: August 30, 2016
Calibrated for DASY/EASY Systems
(Note. non-compatible with DASY2 systam!)
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HCTCO,,LTD.

EX30OV4A- SN.73T0 August 30, 2018

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

Basic Calibration Parameters

Sensor X | Sensor Y ‘ Sansor 2 Unc (k=2) |
Norm (uVAV/m)'y" 046 0.49 0.42 =101 %
DCP (mV)" - f 88.7 1 1083 : 937
Modulation Calibration Parameters o
Wn [ Communication System Name [ a | @8 c D VR Une'
- | dB dByVuv 48 J . mv ’ (k=2)
[0 = X| 00 | 00 10 | 00D | 1398 | s33% |
E j Y| 0o | 00 1.0 1364 | |
| [z | o0 _1 0.0 10 1426 |

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 uncanambes of Norm X Y,Z do not aftect the £’ Seid uncertainty ingide TSL (yee Pages 3 and 8)

¥ Numarical linearization paremater uncestainty not required

¥ Uncertartty s dotermined Lsing $o max, devation Fom inear response applyng rectangylar distribution and i expressed for the squiee of 1he
faid value

Carbficate No: EX3-7370_Aug16 Page 4 of 11
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HCTCO,,LTD.

EXI0DV4A- SN 7370 August 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

. - Relative _ | Conductivity r S Depth ® Unc

(MHz) Peormittivity (S/m) |_Convf X ConvF Y | ConvFZ | Alpha (mm) (=2}
150 52.3 0.76 1330 13.30 13,30 0.00 1.00 | £133%
300 45.3 0.87 12.28 12.28 12.29 0.10 1.30 $13.3%
450 435 0,87 11.07 ' 11.07 11,07 0.17 1.60 £133%
750 419 0.89 10.41 ' 10.41 1041 0.42 0.91 +120%
835 4.5 0.80 10.00 10.00 10.00 043 0.80 +120%
500 41.5 0.87 9.75 9.75 2875 039 0.93 £120%
1450 40.5 1,20 8.60 B.60 B.60 0.41 0.80 +120%
1750 40.1 1.37 8.52 852 B.52 0.40 0.80 £120%
1800 40.0 1,40 816 | 816 B8 " 0.37 0.80 £120%
1950 40.0 140 7.94 7.94 7.94 0.38 0.80 £120%
2300 30.5 167 7.92 792 7.92 0.31 0.80 +120%
2450 302 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 0.80 £120%
5250 359 4.71 5.26 526 526 0.35 1.80 £13.1%
5600 355 507 4.60 4.60 460 0.40 1.80 213.1%
5750 354 522 485 485 4.85 0.45 180 | =131%

~anmyuunnymammanmmomymumvnamm«uvmz;.mn-mmwzmum ™he
uncertanty is the RSS af the ConvF uncanainty at Calibration frequancy and the uncertainty for the inccated frequency band. Freguency valdiy
betow 300 MHz in 3 10, 25, 40, 50 and 70 MHz for Corn mssessments ot 30, 54, 128, 150 and 220 MMz respectively, Above 5 GHz fraquency
validity can bo extonded 10 = 110 MHz

" Al frequencios below 3§ Giz, the validty of tssue paramesens (c and a) can be feiaxed to ¢ 10% W Aguwd compensaticn formada o appisd o
memured SAR values, Al freguencies abeve 3 GHz, the valdity of lisaue parametery (= and o} in restncled 10 = 5%, The uncertainty i the RSS of

% AlpnaDepth are determined during caibeation. SPEAG thant the remaining devi Qus 10 the boundary efiect after COMPEnSation s
mmm;nsro-rrmmmmaemmmxnmhmmmmucmn-wwu:owmwmmnn
dismeter from the boundary.
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HCTCO,LTD.

EXI0VA- SN.7370 August 30, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative . Covnduw'my = Depth Unc |
f(MH2)® | Pormittivity {S/m) ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=2)
1 (MH
150 61.9 0.80 12.43 1243 12,43 0.00 1.00 £133%
300 58,2 0.92 11.62 11.62 11.62 0.08 1.20 £13.3%
450 56.7 0.94 11.22 11.22 11.22 0.10 1.50 +£133%
750 55.5 0.98 9.96 9,96 9.06 0.49 0.86 £120%
835 552 0.97 9,87 9.87 9,87 0.38 | 0.94 £120%
1750 534 1.48 8.24 8.24 8,24 0.37 0.80 £12.0%
1900 53.3 1.52 7.92 7.92 7.92 0.42 0.80 +120%
2450 52.7 1,95 7.82 7.62 762 | 035 0.80 2120%
| 2600 525 2.16 742 | 742 7.42 0.43 0,80 2120%
5250 489 536 456 4688 4,65 0.50 1.90 +131%
5600 48.5 §77 | 382 392 3902 0.55 1.90 131 %
5750 483 504 | 425 425 4.25 0.55 1.90 | +131%

¥ Fraquency validity soove 300 MHz of £ 100 Mz ooy aoplies for DASY v 4 and highor [soe Page 2), else it in resiicted 1o ¢ 50 MHz. The
unoenainty Is the RSS of the Convf uncertamty at calibration frequency 3nd the uncertainty fr the indicatad kequency tand Frequency vaidity
Delow 300 MHz i 2 10, 28 40, 50 and 70 MHz or Cond’ assessments at 30, 84, 128 150 and 220 MHz rospectively. Above & GHz frequency
valdity can be extended to & 110 MHz,

* At frequancies balow 3 GHz, the vaiidity of Ssaue perimaters (£ ind n] con be refised t0 = 10% 1 1ukd compensaton fomuta s appfied 1o
mensurert SAR values. Al fraguancies abave 3 GHz, the validiy of lissus Darematers (c and o) is restricted to ¢ 5% The uncerainty & the RSS of
the ConvF uncarainty for ndicatnd farget tissue paramedens.

% Alpha!Deptt: ame detwmined duting caitinsson. SPEAG warmants that the romarsng deviation due 10 1 bouncery effoct ahior campansaton &
nhways sees than + 1% for frequenciss below 3 GHZ and below = 2% for frequencies between 3-6 GHx at any datance larger than hat the prode to
dimmater from the houndary.
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EXIDV4- SN 7370 August 390, 2016

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

)

(normalizec

respons

Frequency
o o
~d (]
| |

065+ - TS . . 14 - !
0 500 1000 1500 2000 2500 3000
f (MHZ]
< * |

7 RZ=

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXIOVA- August 30, 2010
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
. . - . . *
% g " O | UNDUPSS SRR S S S St S ST o S e
Rol [1]
—!J L) vrl"ﬁl‘ ’l—1

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cortificate No: EX3-7370_Aug 1€ Page 8 of 11

F-TP22-03 (Rev.00) 165 /242 HCT CO., LTD



w
hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO.,,LTD.

August 30, 201€

Dynamic Range f(SAR}cad)
(TEM cell , feuu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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EX30DV4- SN 7370 August 30, 2018

Conversion Factor Assessment

= 835 MH2. WGLS RS (H_comf) = 1800 MHz WGLS R22 (H_comF)
»
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g |
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

10 -08 08 04 02 00 02 04 05 02 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,,LTD.

EXJDVa~ SN.7370 August 30, 2016

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

Other Probe Parameters

Sengor Arrangement Triangular
| Connector Angle (') | 989
| Mechanical Surface Detection Mode | “enabled
| Opticai Surface Detection Mode T disabled |
! Probe Overall Length 337 mm |
Probe Body Diamater 10 mm |
Tip Length = Smm |
Tip Diameter Z5mm
[ Probe Tip to Sensor X Calibration Point 7 1mm
| Probe Tip to Sensor Y Calibration Pont o T mm
Probe Tip to Sensor Z Callbration Point o 1 mm |
' Recommended Measurement Distance from Surface o T4 mm |
Centilicate No: EX3-7370_Augié Page 11 of 11
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.
Calibration Laboratory of LU Sehn o
Schmid & Partner % s Sorvice -lnnd‘::zmm
Engineering AG e & Servizio svizzero di taratura
Zoughaunstrasse 4, 1004 Zurich, Switserland K~y S Swiss Cattbeation Service

Accrediled by ihe Swiss Accreditaton Sarvice (SAS)

Accreditation No.: SCS 0108

Tho Swias Accreditation Sarvice is one of the signatories 1o the EA
Muttilateral Agreement for the recognition of calibration centificates

Cortificate No: EX3-3967 Dec16

Cbpect EX3DV4 - SN:3967

Caltraton procedure(s)

QA CAL-25v6

Calibration procedure for dosimelric E-field probes

CALIBRATION CERTIFICATE acement of No: EX3-3967_Nov16

QA CAL-01.v8, QA CAL-12.v0, QA CAL-14,v4, QA CAL-23.v5,

Catraton tate December 14, 2016
Thum coltiraton certilicate cocuments ine iy 10 natone
The messuremants and the uncer with cond .

Al caltbrations have bean conducted in the dosed tab

Y taciity. e

Caltsrmtion Equipment used (MATE critesl for calibratian)

, witich realize the phy units of S5
Y 2 givan on the Iotlowieg pages and are part of the cendcale

(22 = 3)°C ard humnidity « T0%

Primary Sancans D | Cal Date {Contficats No ) Schedued Cab

Powst meter NRP SN 1MT76 | 06-Apr-16 (No. 217-02288K12269) Api-17

Powst satsce NRP-Z91 | SN 105244 06-Apr-16 [No. 217-02288) Ape-A7

Powersensor NRP-Z9t 1SN 03246 _06-Ape-16 (No. 217-02266) Apr-aT

Radsiwnce 20 0B Altenuator SN 55277 {204) 05-Ape- 15 (No. 297-02263) Apr-A7

Rederence Probe ESI0V2 6N 0013 31-Dec-15 (No £853-3013_Dect5) Dec-16

DAE4 SN. 662 23-Dec-15 (Mo DAE4-680 Deci5) Dec-16

Secongary Standarts 10 Chock Diati (in house) Schedulad Check
Powsr meter E44 186 SN. GBA 1200674 06-Apr-16 (In houne check Jun-16) In house check Jun-18
Pownr persor E4412A SN MY41498067 06-Apr-18 (i houna check Jun-16) In houne chock: Jun- 18
Powsr sensor E44124 SN. 000110210 06-Ape- 14 (i) house check Jun-16) In bouse check: Jun-18
RF genetator HI* BO48C (SN USYE42001 100 O4-Aug- 3 (in housa chock Jur-16) | In house check: Jun-18
Network Analyssr HP 8753E | SN US37300635 13-Oct-01 {in house check Oct-18) In house check: Oct-17

Catibrated by

Approved by Kt Pokowic

Thes catbraton cemificate shall not be reproduced esceot In Ul withoul wiltten sppraval of the lsbotistary

s LT a_ e (?/“
Tachricat Managar %@_

1ssued Decernber 14, 2010
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HCTCO,LTD.

Calibration Laboratory of R R Do

Schmid & Partner — g Service suisse a-:f.-\...
Engineering AG % Servizio svizzero o taratura

Zoughausstrasse 43, 8004 Zusich. Switzerland ‘:‘«ﬁ.v‘y 8 vios Catrmloa Ssivics

Acoradsed by the Swiss Accredtaton Senvice (SAS) Accreditation No.: SCS 0108

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

Multilateral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.2 sensitiity in free space

ConvF sensitivity in TSL/ NORMx.y.z

oce diode comprassion point

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

ABCD modulation dependent knearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 8 rotation sround a&n axis that is in the plana normal to probe axis (at measursment center),

La, B =0 is normal to probe axis
Cannector 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 Sid 1528-2013, “IEEE Recommended Practice for Detormining the Peak Spatini-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicstions Devices: Measurement
Tochniques”, June 2013

b) |EC 62209-1, "Procedure o measure the Specific Absorption Rate (SAR) for hand-held devices used In close
proximity to the sar (frequency range of 300 MMz to 3 GHz)", February 2005

c) [|EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirelass « nication 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§ GH2"

Methods Applied and Interpretation of Parameters:

o NORMy.y.z: Assessed for E-fleld polarization 5 = 0 (f < 900 MHz in TEM-cell, f> 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate vakues, Le., the uncedainties of NORMx,y,z does not affect the E”-field
uncenainty inside TSL. (see below ConvF)

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

e DCPxy,z- DCP are numerical linearization parameters assessed based on the data of powsr sweep with CW
signal (no uncertainty required). DCF does not depend on frequency nor media,

*« PAR: PAR s tha Peak 1o Average Rato that s not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cxyz Dxyz VRxyz A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed In RMS voltage across the diode,

* ConvF and Boundary Effect Parameters: Assassed In flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguxde using anaiytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters apglied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thase parameters are
used in DASY4 software to improve probe accuracy close 10 the boundary. The sensitivity in TSL comesponds
to NORMx.y.z * ConvF whereby tha uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which alows extending the validity from £ 50 MHz to £ 100
MHz

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

* Sensor Offset The sensor offset corresponds to the offset of virlual 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 (na

uncenainty required)
C:mﬁcm No:_Ex3-3967_Dec1o Page 2 of 11
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Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 14, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EXI0V4- SN:306T Ducember 14, 2010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
| Notm (uVAVImy'y" 0.53 _ 0.40 047 101 % |
[ DCP (mV)" @93 991 100.0

Modulation Calibration Parameters

| UiD | Communication System Name A B c D VR Une'
‘ 48 aBvuv 48 mV (k=2)
o [cW X 0.0 0.0 1.0 000 | 1438 | =30% |
[ [ YT oo 00 | 1w | |7 | |
f [ [z ] o0 00 | 10 1533 |

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%.

* Thw uncantaetes of Norm XY .2 do not aflect the E" Seld uncentainty inside TEL (see Pages 5 and 8)

* Numencal linearization parameder uncertainty not tequired

£ Uncertarty m determined 1ming the max devaston fom Snasr response SHphNg Iectanguiar datritition and I8 axpressed for the squane of the
field vator
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EXJ0VA- SN 30967 December 14, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth® | Unc

1(MH2)© | Permittivity” (Sim)" ConvF X | ConvF Y | ConvFZ | Alpha® | (mm) tk=2)
150 523 0.76 1203 | 1293 | 1283 | 000 | 100 | s133%
300 453 0.87 1208 | 1206 | 1208 | 010 | 120 | :+133%
450 435 0.87 11z | maz | 1z | oss | 120 | 130w
750 419 089 1053 | 10853 | 1053 | 056 | 080 | s120%
835 415 0.90 1007 | 1007 | 1007 | 043 | 080 | £120%
800 415 097 994 9.04 904 | 050 | 081 | +120%
1450 405 120 | 848 B.48 848 | 042 | 080 | 2120%
1750 40.1 1.37 B4a 844 gaa | 031 | o080 | £120%
w0 | 400 | 140 822 | 822 | 822 | 037 | o080 | £120%
2300 395 167 7.74 7.74 774 | 035 | oso | +120%
2450 39.2 1.80 748 7.48 748 | 034 | 085 | £120%
2600 39.0 198 723 7.23 723 | 040 | 088 | +120%
3500 379 291 7.41 7.41 741 | 048 | o085 | +131%
5250 359 471 5.49 5.49 540 | 030 | 180 | s131%
5600 355 507 478 478 a78 | 040 | 180 | 2131%
5750 354 522 5.00 5.09 500 | 040 | 180 | +131%

" Freguency validity above 300 MHz of = 100 MHz only spptes for DASY vt 2 and highar {see Page 2). eise # is restricied 10 = 50 MHL. The
urcertainty 1 the RSS of tha ConvF uncerainty at calibration freguency and the uncertainty far the indicated freguency band. Freguancy validay
bedow 300 MHz m ¢ 10, 25, 40, 50 and 70 MMz far Corné asasssmants ot 30, 64, 128, 150 and 220 Mz respectively. Above 5 GHZ requency
validity can be extanted 10 = 110 MMz
' At frequencies beiow 3 GHz, the valdey of lissue patsmeters (¢ and o) can bo rekined 1o + 10% £ Sgud compensation loomula is appiied to
measured SAR valuss. Al requenciou abowve 3 GHz, the validity of fasos pacamelens (x and o) W resincied 10 & 5%, The uncertainty & the RSS of
u&mFWybmmmmmm‘

" AghaiDepth are d during SPEAG wamants that the emaining deviation due to the doundary effect after compensslion &
.mv-m-w-nnmmm:wwmsnmmmsmMamnmmwmnnmmmtm
dameter from the bouncary

Certificate No: EX3-3967_Dec16 Page Sof 11

F-TP22-03 (Rev.00) 173 /242 HCT Co., LTD



-
h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.

EXA0VAa- SN.3967 Docembaor 14, 2010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth Une
£(MHZ)° | Permittivity” {S/m)" | ConvFX | ConvFY | ConvFZ |Aipha®| (mm) | (ks2)
150 1.9 0.80 1224 | 1224 | 1224 | 000 | 100 | £+133%
300 58.2 0.92 1188 | 1189 | 1189 | 005 | 115 | +133%
450 56.7 0.94 1182 | 1182 | 1182 | 008 | 115 | £133%
750 55.5 0.96 9.79 9.79 979 | 035 | 107 | +120%
835 55.2 0.67 9.62 9.62 962 | 035 | 098 | s+120%
1750 53.4 149 819 8.19 819 | 043 | 080 | +120%
1900 53.3 152 7.87 7.87 787 | 043 | 080 | +120%
2300 52.9 1.81 7.68 7.68 768 | 048 | 080 | £120%
2450 527 1.95 749 749 749 | 038 | 080 | s+120%
2600 525 2.16 7.28 7.28 728 | 037 | 080 | £120%
3500 51.3 3.31 682 | 82 882 | 053 | 079 | s131%
5250 489 5.38 471 4.71 471 0.40 1.90 £131%
5600 485 5.77 4.00 4.00 400 | 050 | 190 | 2131%
5750 483 5.94 424 424 424 | o050 | 180 | s131%

® Frayuency valdity above 300 MMz of £ 100 Miz anly appies for DASY w4 £ and higher {see Page 2), else # 1 resincind to & 50 MHe. The
uncedianty i the RSS of the ConvF uncertainty ot caibration frequency and the Lncertainty for the ndicaled frequency band. Frequency valdly
Delow 300 Mz is & 1025, 40, S0 and 70 MMz for ConvF sasessments ot 30, 54, 128, 150 ard 220 MHZ nespeciivaly. Abave 5 Gz freguency
warlichty can be sxisnded 10 ¢ 110 MHz

At foquoncies beiow 3 GMz. the valdity of lissue parsmeten (x 80d o) can be relsxed 10 = 10% If liquid compensation formula is appled 10
massured SAR values. Al requencies above 3 Gz, the valldity of Sssue porameln s {c and a) is restricied fo & 5% Ths ancertainly o 1he RSS of
the Convi uncertasnty for mmouwwmmmn.s

“ Alpha/Degth: ane SPEAG warrants that e romainng Cevaton dus 10 e b y offect ahor P

always less than = mhmwmaommoom:nmmommMnuomnwmwmmwmw
Gameter from the boundary.
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1
HCTCO.,LTD.
EXJIOVE- SN 30 Docomber 14, 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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hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DV4- SN.3GG7 Docember 14. 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

=
=)
PR S S S BRES & e e e e T e
&
|
y 5
!
| i S| PO FOW I TS TS5 TET M TIEY TR SN RS m— 1}
100 [ :‘! 1" s
Rol [*]
* o - » |
v'.'T\Jm [ ‘-‘T{l 1 n‘-TTJJw 2500 Tz
Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
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hC'- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.
EX3I0V4- SN:30¢ Decambet 14, 2016
Dynamic Range f(SAR}caq)
(TEM cell , fou= 1900 MHz)
)
|
|
» |
|
10 . |
]
o 10° *
3 ;
g "
i »
E’; 100 | i P
= | ’
i
|
| .
1
107 |
>
10 3
10 10 10! 1o 10 O
SAR [mW/cm3)
- o
not compensated compensated
;" 0 -ol.‘...o—._."--:.Q-—*-.H-o'
ul
10 10 10 0 10
SAR [mW/emd|
e) £
not compensutec cOMPeNsaMnd
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ha- FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1
HCTCO.,LTD.

EX30OVa- SN 2967 Cecamber 14, 2016

Conversion Factor Assessment

=835 MHz, WGLS R9 (H_convF) f= 1800 MHz WGLS R22 (H_convF)

e

Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz

Deavialion

10 08 08 04 02 00 [+ 3 0= 08 0e 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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hC'- FCC ID: ZNFM400OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DVA- SN.3067 Decamber 14, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

[ Sensar Arrangement Triangular
; Connector Angle (%) o 271 |
[ Mechanical Surface Detection Mode [ enatled |
| Optical Surface Detection Mode | disabled
[ Probe Overall Length [ 437 mm |
Probe Body Diameter | T 10mm |
| Tip Length - [ Smm |
| Tip Diameter 25mm
Probe Tip 1o Sensor X Calibration Point o | 1mm ‘
[Probe Tip to Sensor Y Calibeation Point T mm |
; Probe Tip to Sansor Z Caliration Point 1 o 1 mm |
Recommended Measurement Distance from Surface 1.4 mm |

Cenrtificata No. EX3.3967_Dec16 Page 11of 11
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

HCTCO.,,LTD.
Calibration Laboratory of P Schwelzerischer Kalibrerdienat
Schmid & Partner S22 W\ 2 service sleue tsionnege
Eng!neeﬁn&AG g Servisio avizzoro i taratura
Zeughatiastrasse 43, 8004 Zurich, Switcerland 7~ A Swiss Calitwation Ssrvice

Mhibede

Accredted by the Swies Accrediation Serice (SAS)
The Swiss Accreditation Service ls one of the signatories to the EA
Multilsternl Agroesment for the recognition of calibeation cantificates

Tha measuremants and the with: conf

Acereditation No.: SCS 0108

This caibration camicate COCUMonts the MEceabiity (0 National standancs, which realze Ihe physical units of (&)
prubatiiity are given on the fofiowing pages and are pan of the cenificate

Al cattrations fave Deon conducind In the closed y laciity: {22 2 3)°C and hurmvdty < TO%.
Cadbeaton Equipment used (MATE critical for calratian)
Primary Standacts L Cal Curte (Cenificate No } Scheduled Catitration
Pawes meter NP SN 104778 05-Apr-16 (No, 217-0228A/0228%) Apr-17
FPower sensor NRP-291 SN 103244 00-Anr-16 (No. 217-02268) Ape-17
Power sensor NRP-291 SN 103245 0f-Apr-16 {No. 217-02283) Ape-1T
Redatunce 2 0B Afterumior SN S52T7 (20w} 05-Apr-16 (N 21702293) Age-AT
Feferance Probe ESIOV2 5N 3013 31-Dec-15 (No. ES3-3013_Dect5) Ooc-16
DAE4 SN 880 23-Dec-15 (No. DAE4-660_Dec!5) Dsc-16
Standards 10 Choch Date (in house) Schaduled Check
Power mater E44156 SN GB41263074 06-Ape- 11l (in houss chack Jun-16) In house check: Jun-18
Powsr surser £44124 SN MYatas8087 06-Apr-16 (I house check Jun-16) In house chack. Jun-18
Power pensor E4412A SN 000110210 06-Agw- 1 (in houss chack Jun-10) In house check: Jun-18
|_FRF gurmrasor HE* 86480 SN USH2U01 10 Od-Aug-24 (n house check Jun- 16} In house check. Jun-18
Notwork A HP 87T53E SN US3TI00585 18.0ct-01 (in houss check Oct- 1} In howse check: Ocl-17
Function
Caltroted by: oD
Approvesd by
Issued: Novembaor 28, 2016
This calraton cenificate shad rot be UCad wxcapt i Ul without weitien appoowal of the Sbocatory.
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.
Calibration Laboratory of S, TR -
SN/ /3. Kadib

Schmid & Partner = D Servin suone liuonses
Engineering AG g Servizio svizzero di taraturs

Zoughausstraase 4), 8004 Zurich, Switzeriand ag’lm. ¥ S guitas Calidration Sarvice

Accrecited by the Bwiss Accreditation Servios (SAS) Accreditation No.; SCS 0108

Tha Swiss Accreditation Soevice s one of the signatories to the EA

Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

oce diode compression

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

A B CD modulation dependent linearization parameters

Polanzation ¢ @ rotation around probe axis

Polarization 8 # rotation around an axis that is in the plane normal to probe axis (at measuremeant center),

Le., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate systom

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

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

[EC 62209-2, "Procadure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity (o the human body (frequency range of 30 MHz to 6§ GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Mcthods Applied and Interpretation of Parameters:

NORMY.y.z: Assessed for E-field pohnzalbn 8 =0 ( < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx.y,z are only intermediate values, | o, the uncenainties of NORMx.y,z does not affect the E’-field
uncertainty inside TSL {see below ConvF),

NORM(f)x.y,z = NORMx.y.z * frequency_response (see Fraquency Response Chart). This linearlzation ks
implemented in DASY4 software versions tater than 4 2. The uncertainty of the frequency response is incluged
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical lineanzation 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 s the Peak to Average Ratio that s not calibrated but determined based on the signal
characteristics

Axy.z Bxy.z. Cxy.z Dayz VRxyz. A B, C, 0 are numerical knearization parameters assessed based on
the data of power swesp for specific modulation signal. The parameters do not depend on frequency nos
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { £ 800 MHz) and inside waveguide using analytical fiekd 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, Thess 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 fraquency dependent
ConvF is used in DASY varsion 4.4 and higher which allows extending the validity from = 50 MHz to + 100
MHz

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

Sensor Offset: The sensor offset comespands 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)

Cerificate No: EX3-3797_Novis Page 2 of 11

F-TP22-03 (Rev.00) 181 /242

HCT CO., LTD



w
hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX30DV4 - SN37H7 Novembet 25, 2016

Probe EX3DV4

SN:3797

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

Calibrated for DASY/EASY Systems

(Nota: non-compatible with DASY?Z2 system!)
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HCTCO,,LTD.

FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EX30Va- SN.3797

Novembaer 25, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y Sonsor Z Unc (k=2) |
| Norm (uV/vimy}" 080 0.56 055 $10.1%
DCP (mV) a7.8 a7.7 972
Modulation Calibration Parameters
o |¢ ication System Namo A | B c ) VR Unc'
J d8 | dBVjv a8 mv | (k=2)
0 | W X | oo 0.0 10 | 000 | 1332 | 38% |
- 4 Y| oo | o0 18 1488 |
‘ zZ| 00 | oo | 10 1469 |

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 uncerasones of Narm X Y.Z do not s¥act the E-8eid uncertainty inside TBL {see Pages 5 and §)
* Numsncal linesization parameter: yncerdanty not feguited
; Uncertasrty & determined Using the max, deviation from inenr responie aaplyeg rectanguly dsribubon and is sepiessod for the square of the

fakd vanw
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.

EX30Va- SNITHT November 25, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth? | Une

_f(MHz)© | Permittivity” (Sim)* | ConvFX | ConvFY | ConvFZ |Apha®| (mm) | (k=2) |
150 52.3 0.76 1199 | 1190 | 1199 | 000 | 100 | 2133%
300 453 0.87 1104 | 1104 | 1104 | 010 | 125 | $133%
450 435 087 1036 | 1036 | 1036 | 015 | 125 | £133%
750 419 0.89 9.60 9.66 968 | 044 | 088 | +120% |
835 45 0.90 933 933 933 | 033 | 101 | £120%
900 415 097 9.17 917 017 | 046 | 080 | £120%
1450 405 1.20 8,03 8.03 8O3 | 043 | 080 | £120%
1750 40.1 1.37 8.03 8.03 803 | 032 | 080 | £120%
1900 40.0 140 779 | 779 779 | 030 | 080 | +120%
2300 305 1.67 7.50 7.50 750 | 036 | 080 | £120%
2450 392 1.80 7.21 721 721 | 038 | o080 | +120%
2600 30.0 1.96 8.97 897 8697 | 040 | 083 | £120%
5250 359 471 5.06 5.06 506 | 035 | 180 | +131%
5600 355 5.07 462 462 462 | 040 | 180 | £131%
5750 5.4 522 476 ATH 476 | 040 | 180 | £131%

* Frequency validity above 300 MMz of 4 100 Miz only apples for DASY w44 and hgher (see Page 2), slue i is resticted 10 = 50 MHz. The
uocertainty is he RSS af the Convi uncaraety at calitration frequancy and the uncertainty for the indicated froguancy band Froguency validity
Dekow 300 MHz in # 10, 25,40, 50 and 70 MHZ 1or ComF assesamonty st 30, 64, 126, 150 and 220 MHz respectivaly. Atove § Gz frequency
vilidity can be extended to £ 110 MHz

' At frequencies betow 3 Gz, the validity of Basue parameters (c 4nd ) can be relaxed 1o = 10% & bqud persation formada 1 apphed o
mbasured SAR valuss Al frsqusncms above 3 GHz, the validty of tissus paramatens (s and o) s rostncied 10 + 5%. The uncertisnty 8 the RSS of

“ AphaDepth ace determined dunng . SPEAG that the g deviation due 1 the boundasy sfisct sfier compensation s
mmlaununzw.vuhmmmammm:Jmmmmmutmmmmmmmmmmmup
diameder trom the boundary.
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h'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,LTD.

EX3DV4- SN:3707 November 25, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

- Relative | Conductivity | o | Depth® unc |

MHz)© | Permittivity (S'm)’ ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 1138 | 1138 1138 | 000 | 100 | 2133%
300 58.2 0.92 102 | 102 | 1102 | 005 | 116 | £133%
450 56.7 0.94 1070 | 1070 | 1070 | 008 | 115 | $133%
750 55.5 0.96 9.60 9,60 9.60 050 | 080 | $120%
835 552 0.97 9.42 9.42 042 044 | 080 | 2120%
1750 534 1.49 7.75 7.75 7.15 034 | 093 | +120%
1900 53.3 1.52 7.45 745 7.45 041 | 080 | 2120%
2450 52.7 185 7.12 7149 | 749 042 | 080 | 2120%
2600 525 | 216 | 604 5.94 | o 032 | 080 | £120%
5250 489 5.36 4.43 443 443 045 | 190 | #131%
5600 485 577 3.03 393 393 050 | 190 | £131%
5750 483 5.04 419 419 4.19 050 | 1980 | £131% |

© Froguoncy volidity abave 300 Mz of 4 100 MHZ anly spptes for DASY vt 4 and higher (see Page 2) olsa It is restnciod o £ 50 MMz The
uecertainty Is e RSS of the Convi uncertmnty at calrasion froguancy and the uncedsinty for the indicated fruguency band Freguancy validity
Do Y00 MMz 15 = 10. 25 40, 50 and 70 MMz for CorF assessmants st 30. 64, 128, 150 and 220 MHz rospectively. Above 5 GHe Segquarcy
validity can be eatended 10 + 110 MHz
'Alnwww)&u.mwdndmuWn(umu)mumm-adluz\0'l.liq.|dwmrormmuwm
muanured SAR values. At froquencios abave 3 GHz, (he valty of tissus paramaters (¢ and o) s restricted 10 1 5% The uncertainty & the RSS of
he Com® uncentainty for indicoted tarpel tissue parameters

o e determined during caibralion SPEAG warrants that the remaming deviation oue 10 the boundary effect afer campansation &
nhwoys less than = Nlahmmwtsmvmdb-bwzlewhwmmlﬁmnmmowmmwmumw
diamader from e boundary.
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hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.
EX30VA-SN:3797 November 25, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Fraquency Response of E-fleld: £ 8.3% (k=2)
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hC'- FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1
HCTCO,, LTD.

EXS0VA- SN3TYT Novamber 25, 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.

EN U4 AN Y7GT n 0
EX30V4- SN.OTO Novombort 25, 2016

Dynamic Range f(SAR}cad)
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Uncortainty of Linearlty Assessment: £ 0.6% (k=2)
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EX30V4A-SN3MY Novernber 25 2016
Conversion Factor Assessment

f= B35 MHz WGLS R (H_conv) f= 1900 MMz, WGLS R22 (H_convF)

BAR BNV

[

Deviation from Isotropy in Liquid
Error (¢, 8), =900 MHz

0.2

Devation

_‘bDQL‘)C
comas O

<10 €08 08 L4 D2 00 o2 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SNA797 November 25, 2016

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

Other Probe Parameters

[ Sensor Arrangement Trangular |
[ Connector Angle (*) | 58.9
| Mechanical Surface Detection Mode - | snabled
‘Optical Surface Delection Mode | disabled |
Probe Overail Length S T 337 mm |
Probe éo&ym* 10 mm |
Tip Langth = — —| amm |
[Tip Diameter | T 25mm |
[ Probe Tip to Sensor X Calibration Pont S T tmm |
[‘Probe Tip to Sensor Y Calibration Point S | Tmm |
| Probe Tip to Sensor Z Calibration Pointl T T 1mm |

[Recommended Measurement Distance from Surface

1.4 mm |

Ceonificate No: EX3-3787_Nov1o Page 11 of 11

F-TP22-03 (Rev.00) 190 /242 HCT CO., LTD



N
hC'- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

Attachment 4. — Dipole Calibration Data
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughousstrasse 43, B004 Zurich, Switzeriand

Accreditnd by the Swiss Accreditaton Sercs (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Muftiimersl Ags

cient  HCT (Dymstec)

Ry

gnition of calibration certificates

mwow

Schweirerischer Kafibrierdienst
Service suisse d'etalonnage
Servizio svizzero di tarstura
Swiss Calibration Service

Accreditation No: SCS 0108

Certificate No: D750V3-1014_Jul16

Otject

Calibration date

Prmary Standards

Calibeation procedure(s)

[CALIBRATION CERTIFICATE

D750V3 - SN:1014

QACAL-05v@ e -

July 22,2016

Calibeation Equpmaent used (MATE critical for caiieation)

This calibeation cedificate documants the fracesbiity to nations standargs, which reaize he physical units of measuremonts (S1),
The measuremants and the uncertainties with confidence probabity are given on the following papes and are part of the cenficate

Al calibrtons have beon conducted in the closad laboratory faciity: emvironmant temperature (22 = 31°C and humidity < 70%

This calibration cordicate shall not be reproduced axcept in full without writien approval of the laborutory,

10 » Cal Dato (Cortfficate No.) Schaouled Cailbration
Powoe mator NRS SN- 104778 06-Apr-16 (No. 217-02288:02289) Ape-17
Power sansor NRP-251 SN: 103242 06-Apt-10 (No. 217-02288) Aprt?
Powor sonsor NARP-Z51 SN; 103245 06-Api-16 (No. 217-02280) Apr-17
Feterence 20 U8 Attenualot SN: 5068 (20K) 05-Apt-16 (No. 217-02292) Apr17
Type-N mismatch combination SN: 5047.2 /06227 05-Apr16 {No, 217-02285) AprA7
Relorance Probe EX3DVA SN 7340 15-Jun-18 (No. EX3-7348_Jun16) Junt7
DAES 5N: 601 20-Dec-15 (No. DAE4-E01 _Dec15) Dec-16
Secondary Susndards 10 # Check Date {in house) Schaduled Check
Fowsr metar EPM-2424 SN GBI7AB0TOM 07-0ct-15 (No. 217-02222) I house chacke Oct-16
Powsr sansor HP 84814 SN: US37292783 07-Oct-15 (No. 21702222) In houne check: Oct-16
Power sansar HP 8481A SN MY41092317 07-0ct-15 (No. 217-02225) I houne check: Oct-18
RF genemsor &S SMT-06 SN 100872 165-Jurt-15 (in house chack Jun-15) In housa check: Oct-16
| Notwark Anatyzur HP 8753 | SN US3TA60585 18-0ct-01 {in house chack Oct-15) I house chacke Oct-18
Namne Function
Cadbrated by Claudio Leobiar ‘Laboratory Technician
Approved by Kata Pokovis Tochnioal Manager /%,

lasued; July 28, 2016

Certificate No: D7S0V3-1014_Jul18
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Calibration Laboratory of S8, §  Schweizerischor Kaiibrierdienst
Schmid & Partner ——e Service suisse d'étalonnage
Engineering AG % C  servizio svizeero di taraturs
Zeughnausstrasse 43, BO04 Zurich, Switzeriand e /'R?\._\? S Swiss Calibration Service
‘Al
Accredied by e Swisk Accreditation Servica (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilaters! Agreement for the recogrition of calibeation 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) 1EC 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.

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

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

* 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%.

Cantficate No: D750V3-1014_Jullé Page 20t 8
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Measurement Conditions
DASY system configuration, as lar 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
Froquency 750 MHz = 1 MH2z
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 419 0.89 mho/m
Measured Head TSL parameters (220202)°C 409268% 0.91 mho/m =6 %
Head TSL temperature change during test <05°C eee -
SAR result with Head TSL
SAR sveraged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 212 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.290 Wikg = 17.0 % (k=2)
SAR averaged 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 1o 1W 5.46 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wore appled.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20+C 55.5 0.96 mho/m
Measured Body TSL parameters (220202)°C 51:26% 0.98 mho/m 2 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 nommalized to 1W B.74 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input powet 146 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 5.72 Wikg = 16.5 % (k=2)
Certficate No: D750V3-1014_Jultd Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5470Q+221Q

Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4986Q-08BQ
Return Loss -411d8

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.033ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is direclly connacted to the
second arm of the dipole, The antenna is therefore shon-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to 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 silll
according to the Standard.

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

Additional EUT Data

Manufacturad by SPEAG
Manutfactured on March 22, 2010
Cortificate No: D750V3-1014_Jul1é Paged ol 8
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DASYS Validation Report for Head TSL

Date: 21.07.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Sertul: D750V3 - SN: 1014

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

Medium parameters used: = 750 MHz: o = 0,91 S/m; g, = 40.9; p = 1000 kg:’m‘
Phantom section; Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom; Flut Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS2352.88(1258). SEMCAD X 14.6.10(7372)

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

Reference Value = 58.75 V/im; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 3.19 Wikg

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

Maximum value of SAR (measured) = 2.83 Wikg

-4.28
-6.42
-8.56

-10.70

0dB = 2.83 W/kg = 4.52 dBW/kg

Ceonificate No: D750V3-1014_Jults Page 50l 8
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Impedance Measurement Plot for Head TSL

21 Jul 2948 12:47:35
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DASYS5 Validation Report for Body TSL

Date: 22.07.2016
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN: 1014

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

Medium parameters vsed: (=750 MHz; o = 0.99 S/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

o DASYS5252.88(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=5Smm, dy=5mm, dz=5mm

Reference Value = 57 48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 W/kg

SAR{I g) =2.24 W/kg: SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 3.01 W/ikg

dBg
0

-2.40
4,80 ‘
-1.20 m
-9.60

-12.00

0dB =3.01 W/kg =479 dBW/kg

Certificate No: D750V3-1014_Julig Page 7018
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Impedance Measurement Plot for Body TSL
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Calib@tion Laboratory of \\@, S Schweizerischer Kalibrierdienst
Sohde & l_’artner z ¢ Service sulsse détslonnage
Engineering AG : - Servizio svizzero di taratura
Zeughausstrasss 43, 8004 Zurich, Switzerland -",.,,I,-\//_'\j\\\.\-’ Swiss Callbration Service
leal s

Accrediled by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Sorvice is one of the signatories o the EA
Multitateral Agreement for the recognition of calibration certificates

Client  HCT (Dymstec)
|CALIBRATION CERTIFICATE

Object DB835V2 - SN:441

Accreditation No.: SCS 0108

Centificate No: DB35V2-441_Nov16

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Caforation procedue(s)

Caliveation date

November 16, 2016

This caldration cerificale documants the tracesbiity 10 nationa! standards, which malize the physical units of measurements (S1)
The maasuremants and iha uncananties with confidence probability are geen on the following pages and are gan o the codificate
Al calibeations have baen conducted in the dosed labormtory facility. ervimonment temperature {22 + 3)°C and humidity < 70%.

Cakbration Equipment used (MATE ctical o caltration)

mmmmwmmmammunmnmmnmmmmnm

Primary Standards 0¥ Cal Date (Cestificate No ) Schedulod Calitration

Power metar NRP SN 104778 08-Ape-16 (Mo, 217-02268/02289) Apra7

Powar sensor NRP.- 791 SN 1032¢4 06-Apr-16 (N, 217-02288) Apr1?

Power sensor NRP-Z91 SN 103245 G6-Ape-16 (N, 217-02289) Apr-1T

Reference 20 ¢8 Attenuator SN 5058 (20K} 05-Apr-16 (Na. 217-02292) Apri7

Typo-N msmalch combination SN: 5047 2/ 08327 G5-Apr-16 [No. 217-02255) Apr-17

Raterence Probe EX30V4 SN: 7345 15-Jun-16 iNe. EXD-7348_Jun18) Junt7?

DAES SN 601 30-Dec-15 (No. DAE4-E01_Dec1%) Dac-18

Secondary Standards D& Check Date (in house) Scheduled Chock

Power matar EPM-442A SN: GB37480704 07-0Oct-15 {(in house check Det-18) In house chack: Oct-18

Powor sansor HP BABTA SN: US37262783 07-0ct-15 (in housa check Oct-18) In housa chack: Oct-18

Powar sansor HP B281A SN MY&t1092417 070ct-15 {In houss chuck Det-148) n house chackc Doy 18

RF generalor R&S SMT-06 SN, 100072 150015 (i howse check Oct-14) In house check: Oct-18

Natwark Analyzec HP 8753E SN US37300585 15-0¢ct-01 (in house chack Dct-16) n house check: Oct 7
Nume Function wJ

Calibrated by Cawdio Leuter Labortory Techaician U/é—

Approved by: Katja Pokowe Technical Manager

tssuod: November 17, 2016

Cedificate No: D835V2-441_Novié
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Calibration Laboratory of LA G  Schweizerischer Kalibrisrdianst
Schmid & Partner e Sarvice suisse d'étaionnage

Engineering AG 3 c Servizio svizzero di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzeriand if,yﬁ\f S swiss Calibeation Service
Accrodited by the Swiss Accrsditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Ags 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

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 centificate. 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 transtormed 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
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Contificato No: DB35V2-441_Nov16 Page 201 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASY5S 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 MMz
Head TSL parameters
The following paramaters and caloulations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parametors (220202)"C 400+6% 0.94 mho/m + 6 %
Head TSL temperature change during test <05'C - —-
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 Wikg £ 17,0 % (k=2)
SAR sveraged over 10 eém” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.11 W/kg = 16.5 % (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 (220x02)°C 552286% 1.01 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 measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9,62 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.83 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, transformed to leed point 508Q-148jQ
Retumn Loss ~3414dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 46.00-46 )
Retum Loss ~240d8

General Antenna Parameters and Design

Eiecmcal Delity (one direction) l 1.369 ns j

After long ferm use with 100W radiated powar, only a siight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductar of the feading line Is directly connected 1o the
second am of the dipole, The antenna is theratore short-circuited for DC-signals. On some of the dipoles, smalt end caps
are added 1o the dipole arms in order 16 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 overail dipole leagth is sill
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manulactured on March 09, 2001
Cerificate No: DB35V2-441_Nov1é Paga 4ot d
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DASYS5 Validation Report for Head TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 - SN:441

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

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

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

DASYS2 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016:
e Scnsor-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

« 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=5Smm, dy=3mm, dz=Smm

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

Peak SAR (extrapolated) = 3.67 Wikg

SAR(] g) = 2.43 W/kg; SAR(10 g) = 1.57 W/kg

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

dB
0

-2.23

-4.47

8.94

-11.7

0dB =327 Wikg=5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.11.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V2 - SN:441

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

Medium parameters used: =835 MHz; o= 1.01 $/m; ¢, = 55.2; p= 1000 kgr'm'
Phantom section: Flat Section

Meusurement Stundard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73): Calibrated: 15.06.2016:
o Sensor-Surface: 14mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L 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

Reterence 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
b

-4,24
-6.37

-8.49

-10.61

0dB =325 W/keg =5.12 dBW/kg
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impedance Measurement Plot for Body TSL
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Calibration Laboratory of s\‘“‘&'}j"y} G Schweizerischor Kalibrierdienst
Schmid & Partner o Service sulsse detalonnage
Engineering AG e C servizio svizzero di tarsturs

Zeughausstrasse 43, 8008 Zurich, Switzeriand % ,?\\\\_,\? S Swiss Catibration Service
Accredied by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is one of the signatories o the EA

Multitateral Agreement for the recognition of calibration certificates

cient  HCT (Dymstec) Cenificato No: D1800V2-2d007_Nov16
e —

Ouject D1800V2 - SN:24007

Caiibeation procedura(s) QA CAL-05v8

Castbration dute: November 16, 2016

Thos calbration certificate o nds he § y 10 nal which rsalize the physical units of measuremeants (Sf)
The measurements and the urcertmnties with confidance probability am given on tha folowing pages and are pan of the cartificate

All casbrations have bean conducied in ihe closed iaboratory faciity: environment lempentre (22 = 3)°C and humidity < 70%.

Calibration Equipmant used (MATE critical lor calibration)

Primary St [} Cail Datw (Cortificate No.) Schoduled Cald
Power motor NRP SN: 104778 06-Apr16 (No. 217-02288/02288) Apr-17

Power sensot NRP-291 SN 103244 06-Apr-16 {No. 217-02288) Apr17

Power nenaor NRP-281 SN: 103245 06-Apr-16 (No, 217-02208) Apr-17

Refarence 20 dB Attanuutor SN: 5088 (20k) O5-Ape-16 (No. 217-02262) Apr-17

Type-N mismatch combination SN: 5047 .2 / 06227 05-Ape-10 (No, 217-02205) Apr-17

Retarence Probe EXI0V4 SN 7349 15.0un-10 (No. EX3-7349_Junis) Jun-17

DAEA SN 601 30-Dec-15 (No. DAE4-801_Dec15) Dec-16

Secondary Sliwndards LD » Check Dute {In housa) Schedulod Check
Powsre mater EPM.4224 SN GBIT480704 07-0ct-15 {in house check Oct-16) In house chack: Oct-18
Power sansor HP BABIA SN: USaT2eeras 07-Oct-15 {in house check Oct-16) I house chack: Oct18
Power sansor HP BAB1A SN MY&1062317 07-0ct-15 {in house check Oct-16) In house check. Oct-18
AF generatot RAS SMT-06 SN: 100072 15-Jun-18 (in house check Oct-16} In housa check: Oc-18
Network Aratyzer HP B753E SN US3T360585 18-0ct-01 (in house check Oct-16) In house check: Ca-17

Nama Function Sﬁ @
Caltirased by: Olaudo Loubisc Laboratory Technician | \ \ G

Issuad: November 17, 2018

This calibration cartficate shall not be repcoduced axcept n full without weitten approval of the aboratory.
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Engineering AG % c Servizio svizzero di tarsturs
Zeughausstrasse 43, 5004 Zurich, Switzeriand o ,'ﬁ\y’ S swiss Calitwation Service
Accredited by thi Swiss Accreitation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multitatersl Agreement for the recognition of calibeation 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 62208-2, "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 Retum Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated antenna input powar.
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 rerorled 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%.

Centificate No: D1800V2-24007_Naov16 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on pages 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz = 1 MMz
Head TSL parameters

The following paramaters and calculations were applied
Temperaturo Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (220:02)"C 391+£6% 1.39 mho/m < 8 %

Head TSL temperatura change during test <05°C — -
SAR result with Head TSL

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

SAR measured 250 mW input powes 2.47 Wikg

SAR for nominal Mead TSL parameters normalized 1o 1W 37.8 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 4.95 Wikg

SAR for nominal Head TSL patameters normalized 1o 1W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20C 538 1.52 mho/m

Measured Body TSL parameters (220=02)"C 536=6% 152 mho/m=6 %

Body TSL temperature change during test <05°C — —
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 250 mW input power 9.39 Wiy

SAR for nominal Body TSL parameters

normalized to 1W

37.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measurad 250 mW input powar 497 Wig
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 16.5 % (k=2)

Certificate No: D1800V2-2d007_Novié
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4720-841
Retum Loss -209 d8
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 438 0-8.2 |0
Return Loss -20.7 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1203 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connectad to the
second amm of the dipole. The antenna is therefore shon-circulted for DC-signals. On some of the dipoles, smalt end caps
are added to the dipole arms in order 1o improve matching when loaded according 10 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 1o the Standard,

No excessive forca must be applied to the dipole arms, bacause they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Caerificate No: D1800V2-2d007_Novi6
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DASYS5 Validation Report for Head TSL

Date: 15.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; 6 = 1.39 $/m; £ = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
e Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26): Calibrated: 15.06.2016:
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
* Phantom: Flat Phantom 5.0 (frant); Type: QDOOOPS0AA; Serial: 1001
o DASYS25288(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement gnd: dx=Smm, dy=5mm, dz=5mm
Reference Value = 105.8 Vim; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) =947 W/kg; SAR(10 g) = 4.95 W/kg
Maximum value of SAR (measured) = 14,7 Wikg

-10.80
-14.40

-18.00

0dB =147 W/kg = 11.67 dBW/kg
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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, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.52 S/m; &= 53.6; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;
« Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; 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 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.5 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(] g) =9.39 W/kg: SAR(10 g) = 4.97 Wikg

Maximum value of SAR (measured) = 14,1 W/ikg

-3.33
6.65
-9.98

-13.30

16.63

0dB=14.1 W/kg = 11.49 dBW/kg

Cerfificaie No: D1800V2-2d007 _Novi16 Page 7ot 8

F-TP22-03 (Rev.00) 214 /242 HCT CO., LTD



N
""'a- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of L8, Schwaizerischer Kalibrierdienst
Schmid & Partner —— S Service suisse d'étalonnage
Engineering AG % C oo st vl

Zeughausstrasse 43, B004 Zurich, Switzeriand L S Swiss Catibration Service
Accredited by the Swiss AccredRatian Sarvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muitilatoral Age for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apri16
CALIBRATION CERTIFICATE

Otject D1900V2 - SN: 5d061

Calibration procedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Cattwation date: April 25, 2016

This calibaation cedificale documants the raceabilty to nationad standards, which reafize the physical Unils of measuremants (51)
The s and the ur with confick probability srs given cn the tolowing pages and are part of the certificate

All caltrations have bean conucted I the cicsed laboratory faciity: environment temperatiee (22 £ J)°C and humidity < 70%

Calitention Equipment used (MBTE criscal for calbration)

Primary Standarss liID# Cal Date (Cectificats No.) Scheduied Calibration

Powne meter NAP | 5N 104778 06-Apr-16 (No. 217 0228802289) Aor-17

Power sansor NAP-291 | SN 103244 06-Apr-18 (No. 217-02288) Apr-17

Power sensoe NRP-Z91 | SN: 103245 06-Apr-16 (No. 217-02289) ApetT

Rularence 20 dB Allenustol | SN 5058 (20K) 05-Apr-18 (No. 217-02292) Ape-17

Type-N mismatch cambiration SN: 50472/ 06327  05-Apr-16 (No. 217.02295) Ape1T

Reofarnoe Probe EXI0VA SN 740 51-Dec-15 (No. EX3-7340_Doc15) Dec-18

DAEA SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Seconcdary Standands D& Check Date (n houss) Schedulod Chock

Power mutor EPM-242A SN: GRI7400704 Q7-Oct-15 (No, 217.02222) In houss check: Dc1-16

Powar sensor HP 8481A SN UIS37292783 07-Oct-15 (No. 21702222 In house cheok: Oct-16

Power sensor HP 8481A SN MYA102317 07-Oct-15 (No, 21702223) In house check: Oct-16

RF genaritor R&S SMT-05 SM: 100872 15-Jun-15 {in house check Jun-15) In bouse check: Oct-18

Network Anwtyzar HP 87536 SN US37390685 18-Oct-01 (0 house chack Oct-15) in house check: Oct-10
Nasne Function Sigrasture

Catbrated by Mchasl Weber Laboratory Technician ”l‘ !
Approved by; Kalja Pokovic Techrcal Managor %4

tssued: April 26, X016

This calibeation certificale shall not be rproduced axcept In full without written approvil of the labaratory
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Calibration Laboratory of b,

R

z SN Schweizorischer Kalibrierdienst
Schmid & Partner % (s: Service suisse d étalonnage
Engineering AG 7 Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland o S Swisa Calibration Service
Accredited by the Swiss Accreditation Sanice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibeation 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 GH2)",
February 2005

c) |IEC 62208-2, "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 avallable from the Validation Report at the end
of the centificate. 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
paraliel 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 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%.

Cenificate No: D1200V2-5d061_Apri6 Page20oi8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following paraméters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 400+£6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <05°C ——
SAR result with Head TSL
SAR averaged over 1 cm?’ (1 g) of Head TSL Condition
SAR measured 250 mW input powar 89.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5,01 Wikg
SAR Tor nominal Head TSL paramaeters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220=202)°C 529+6% 1.49 mhoim 26 %
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 powes 9.82 Wikg
SAR lor nominal Body TSL parameters normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whg
SAR for nominal Body TSL parameters pormalized to 1W 20.9 W/kg = 16.5 % (k=2)

Centificate No: D1800V2-5d061_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 5250Q+7.710Q
Retum Loss -221d8

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4790+8B5)Q

Aeturn Less -21.0d8

General Antenna Parameters and Design

l Electrical Delay (one direction) l 1.192 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 faeding fine is directly connected 1o the
sacond arm of the dipole. The anfenna i therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie arms in order 10 improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change, The overall dipole length is stif
according o the Standard.

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

Additional EUT Data

Marnufactured by SPEAG
Manufactured on December 10, 2004
Centificate No: D1800V2-523061_Apr18 Page 4ol B
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Report No: HCT-A-1701-F002-1

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zunch, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium purameters used: = 1900 MHz; o = 1,37 S/m; &= 40, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;

Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12.2015
Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6,10(7372)

Date: 25.04.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=Smm
Reference Valoe = 107.4 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 17.2 Wikg

SAR(1

g) = 9.53 W/kg; SAR(10 g) = 5.01 Wikg

Maximum value of SAR (measured) = 14.5 Wikg

-3.00

-1.60

-11.40

-15.20

-19.00

0dB = 14.5 W/kg = 11.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: { = 1900 MHz: o = 1.49 S/m; & = 32.9: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8,03); Calibruted: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Seral: 1002

« DASYS252.8.8(1258). SEMCAD X 14.6.1((7372)

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

Reference Value = 104.3 V/m; Power Drift = -0.03 dB

Peak SAR {extrapolated) = 17.3 Wikg

SAR(I g) = 9.82 W/kg; SAR(10 g) = 5.2 Wikg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
11.40

-15.20

-15.00

0dB = 14.9 Wikg = 11,73 dBW/kg
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Impedance Measurement Plot for Body TSL

S Apr 2046

.
{ [
\ 4
\ y
Hl
% 4B/ REF -20 4B 1:1-21. 03¢ gé LS00 G090 908 MMz
Del
S : |- -
.
l'. -
1d
e y
Certficate No: D1800V2-5a061_Apri6 PageBol 8

F-TP22-03 (Rev.00) 223 /242 HCT CO,, LTD



-
hC'- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO.,,LTD.
Calibration Laboratory of L Schweizerischer Kalibrierdienst
Schmid & Partner % Service sulsse ¢ étalonnage
Engineering AG =N Servizio svizzero di taratura

Zoughausstrasse 43, 3004 Zurich, Switzertand % ,ﬁ " Swiss Callbration Service
Acceedited by the Swiss Accreditabion Serdce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agresment for the recognition of callbration certificates

cient  HCT (Dymstec) Certificats No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 965

Cakibration procedureis) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calitration date: April 19, 2016

This calibmtion cersficate doouments the traceatiity 30 natlonal standwds, which roakse the physical units of measuramonts {S1),
The messuremonts and 1he uncenainties with confdence probabiity ase geven on the following pages and are pan ol the camificate
AX caliteations have basn conduciod in the closod laborsiony tacility: anviconment temperaturs (22 2 3)°C ana humidity < 70%

Caltirabon Equipment used (MSTE aitical for caiibration)

Primary Standards iDa Cal Date (Cortificats No. | Scheduled Calbraton
Pawer meter NRP SN 104778 06G-Ape-16 (No. 217-022BA/02209) Apr-17

Power sarsor NARP-281 SN 103244 06-Ape-16 (No. 217 02288) Agra?

Powar sensor NRP-Z21 SN 103245 LG-Ape-16 (No, 217-02289) Apr7

Fletarance 20 dB Attenuator SN 5058 (20x) 05-Ape-16 (N0, 217.02282) Apra?

Type-N migmasch combination SN: 5047.2 £ 06327 D5-Apr- 16 (No. 217-02265) AprA 7

FAelwancy Proba EX30V4 SN T340 31-Dec-15 (No. EX3-7349_Dec15) Dec-18

DAE4 SN 30-Dec-15 INo. DAES-G01_Dectf) Dec16

Secondary Standards D Check Date (in house) Schaouled Chack
Powar meter EPM-442A SN: GB3T4B0704 07-0c-15 (No. 217-02222) In housa check: Oct-18
Power sansor HP 8481A SN. US37292783 07-0c1:15 (No. 217-02222) In housa check; Oct-16
Powar sansor HP 84814 SN MY41092317 070115 (No. 21702223) In howse check: Oct 186
AF generator AAS SMT-00 ! SN: 100072 15-Jun-15 (in house chock Jun-15) In housa check: Oct:18
Notwork Anatyzar HP 5753 | 8% US37390585 18-Oc1-01 (n house check Oct-15) I howse check: Oct-16

Nama Function

Sgnature
Catbratad by: Michanl Webet Laboratory Technician ”“'
Approved by: Kata Pokovic Technical Manager /éf%fd

issuea: Apnil 20, 2016 J

This calitbration ceiicate ahal not be reproduced axcept 0 full without weitten appeoval of the nboratory
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Calibration Laboratory of S,

4 S22 Schwaizerischer Kalibrierdienat
Schmid & Partner % g Service suiase d etalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland YN S Swiss Calibration Service
QUM
Accredited by 1hs Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Secvice is one of the signatories to the EA
Multitaterni Agreement tor 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 82208-1, "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 fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Relturn 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 remned uncertainty of measurement is stated as the standard uncertainty of measurement
multipl
probability of approximately 95%.

by the coverage factor k=2, which for a normal distribution corresponds to a coverage
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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 Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = t MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mho/m
Measured Head TSL parameters (220=02)°C 200268% 1.83 mho/m =6 %%
Head TSL temperature change during test <05'C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 127 Whg
SAR for nominal Head TSL paramelers normalzed 1o 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input pawer 589 Wikg
SAR for nominal Head TSL parametars normalized 10 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations wese applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 52.7 1.95 mho/m
Measured Body TSL parametars (220:02)"C 527286% 198 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 pawet 124 Wikg
SAR for nominal Body TSL parametars normalized 1o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Wha
SAR for nominal Body TSL parameters nomalized to TW 23.0 Wikg = 16,5 % (k=2)

Certificate No: D2450V2-965_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5460 +380
Heturn Loss -248dB

Antenna Parameters with Body TSL

impedance, transtormed to feed paint 51.0(+589|Q
Fetum Loss -24508

General Antenna Parameters and Design

rEbczncal Delay (one direction) l 1182 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipote. The antenna is theretore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
“Maasurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
acoording 1o the Standard,

Na sxcessive force must be applled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manutactured on November 19, 2014
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 183 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349: ConvFi7.76, 7.76, 7.76); Calibrated: 31.12.2015;
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001

« DASYS252.8.8(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=5mm, dy=5mm, dz=Smin
Reference Value = 112.4 Vim: Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(] g) = 12.7 W/kg; SAR(10 g) = 5.89 Wikg
Maximum value of SAR (measured) = 20.7 W/kg

dB8

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 W/ikg=13.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: £ = 2450 MHz; o = 1,98 S/m; £, = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30,12.2015

Phantom: Flat Phuntom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

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

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

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12,4 W/kg: SAR(10 g) = 5,78 W/kg

Maximum vilue of SAR (measured) = 20.0 W/kg

dB

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =200 W/kg = 13.0! dBW/kg
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Impedance Measurement Plot for Body TSL
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Servizio svizzero dl tarnturs
Swiss Calibration Service
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Accraditation No.: SCS 0108

Cartificate No: D2600V2-1106_Feb16

CALIBRATION CERTIFICATE

Obgoct

Calibraton procedure(s)

Calwabon date

D2600V2 - SN: 1106

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Fabruary 18, 2016

Caibeation EQuipment used (METE critical Tor calibention)

This caidration certiicale documans the tracsabiity 1o national standardy, which roalize the physical urits of measuements (S1)
The muasiuremants and the uncedanties with confidence probability are given on tha Sollowing papes and are pan of the centicate

All catbrations have bean conduciad In the ciosed labamtory tacility: anvionment lemperaliure (22 + 3)°C and humidity < 70%

Primary S 0a Cal Date {Conti No.) Seneduied Calibeaton

Power meter EPM-442A GHEIT4R0704 07-0cr15 (No. 21 7-02222) Oxt-16

Power sensor HP 8481A USaraa27ss 07-0ct-15 (No. 21702222) Oct18

Power sensor HP 84814 MyYagsem7 07-0ct-15 (No. 217-02223) Oct-18

Reterance 20 & Atlenuator SN: 5058 {20k) 01-Apr-15 (No. 217-02131) Mas-16

Type-N mismatch combination SN: 5027 2 7 068327 03:Apr-15 (No. 217-02134) Mas-16

Ratormnoe Probe EX30V4 SN: 7320 31-Dec-15 (No. EX3-7349 Decth) Dec-186

DAE4 SN: 6 30-Dac-15 (No. DAE2401_Decis) Dec-16

Sacondary Standarnds 10 ¥ Check Date (n housa) Scheduled Chack

RAF generator AAS SMT-08 100872 15-Jun-15 (0 house check Jun-15) in house check: Jun-18

Notwork Analyrer HP B753E USS7390585 S4206 18-001.01 (in houso check Oct-15) In houso chock: Oct-18
Name Function o

Calibrated by Clauda Laublos Labaratoty Tachnician

|

Katja Pokovic Technical Manager

'IMD'wodby
\

l This casbration cartificate shal not be reproduced mxcept i full without wreittan approvsl of the laboratory

/g?%f

Issuod: Februnry 18, 2016
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Calibration Laboratory of L, Schweizerischer Kallbrierdienst

Schmid & Partner N 8 Service u:. o étalonnage
Engineering AG % C . serviio svtusero o teraturs

Zeughausstrasse 43, 8004 Zurich, Switzeriand Y S Swiss Calibeation Service

LT

Accrediied by Ihe Swiss Accrodtation Senice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA

Multitateral Age t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) 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:

e Measurement Conditions: Further detalls are available from the Validation Report at the end
of the cartificate. All figures stated in the certificate are valid at the frequency indicated,

s 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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52488
Extrapolation Aavanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 2600 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)°C 381:6% 2.01 mho/m =8 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.0 Whg

SAHR for nominal Head TSL parameters

normalized to 1W

55,1 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 250 mW input power 519 Wiy

SAR for nominal Head TSL parameters normalized to 1W 24.5 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations ware applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220'C 525 2.16 mho/m

Measured Body TSL parameters (220+02)°C 52526% 218 mhoim = 6 %

Body TSL temperature change during test <05°'C e e
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAH measured 250 mW input power 13.4 Wikg

SAR for nominal Body TSL parameters normalzed 10 1W 53.4 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 5,94 Wikg

SAR for nominal Body TSL parameters

normakized to 1W

23.7 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed polm 4AB50-730
Heturn Loss «227 08

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44BQ-60
Retumn Loss -215d8

General Antenna Parameters and Design

l Electrical Dalay (one direction) ] 1.150 ns

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

The dipole 18 made of standard semiriged coaxial cable. The center conductar of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therelore shon-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 acoording to the position as oxplained in the
"Measurement Conditions” paragraph. The SAR data are not affecied by this change. The overall dipole length |s still
according to the Standard

No axcessive force must be applied 10 the dipole arms, because they might band or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manutactiured on February 18. 2015
Certificate No: D2600V2-1106_Feb1s Page4of8
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DASYS5 Validation Report for Head TSL

Date; 18.02.2016
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: [ = 2600 MHz; 6 = 2.01 S/m; &= 38.1; p = 10 kg/m‘
Phantom section: Flat Section

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

DASY32 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS52 52.8.8(1258); SEMCAD X 14.6.1(¢7372)

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

Reference Value = 113.4 V/im: Power Dnft = 0.04 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.19 W/kg

Muximum valoe of SAR (measured) = 23,1 W/ke

-4.89
-9.77
-14.66
-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg

Cartificate No: D2600V2-1100_Feb16 PageS5Sol8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: { = 2600 MHz; 6 = 2.18 S/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAEA4 Sn60)1; Calibrated: 30.12.2015
« Phuntom: Flat Phantom 3.0 (back). Type: QDOOOPS0AA; 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 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104, 1 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(I g) = 13.4 W/kg: SAR(10 g) =594 W/kg

Maximum value of SAR (measured) =21.2 W/kg

dB
0

-4.82
-9.64
-14.46

-19.28

-24.10

0dB =21.2 W/kg = 13.26 dBW/kg

Cartificate No: D2600V2-1106_feb16 Page 7ol B
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

Schmid & Partner Engineenng AG

|

Zeughaussirasse 43, B00M Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp/fwvvaw.speag com

Certificate of conformity / First Article Inspection

p_e a g

Item Triple Modular Flat Phantom V5.1
Type No QD 00C 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, | Matenal
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
according 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

{2] |EC 62208 - 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

2005

[3] |EC 62209 - 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
Wv Banecrrp Ar
nn;y A3 A0 =3
31 449455705, Fn .4 245 5779
aa Com, i, spouq com
DocNo BB1 -~ QD OXOPS1C-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 bacteriacide 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. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 1900 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) 241 /242 HCT CO,, LTD
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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.

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

Probe Dlelectrlc Parameters CW Validation Modulatlon Validation
Callijb(attion Dipole Date | peasured Measured Sensitivity. Probe  Probe  MOD. Duty o
o Permittivity Conductivity yL|near|tylsotropy Type Factor

1 3863 |[EX3DV4|Head|750| 1014 |2016.08.08 42 0.88 PASS PASS PASS N/A | N/A | N/A
9 3968 |[EX3DV4|Body|750| 1014 |2016.08.09 55.9 0.98 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |[EX3DV4|Body|750| 1014 |2016.08.09 55.9 0.98 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4|Head |835 441 2016.11.24 41.5 0.89 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |[EX3DV4|Head | 835 441 2016.11.24 41.5 0.89 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 |[EX3DV4|Head |835 441 2016.11.24 41.5 0.89 PASS | PASS | PASS |GMSK|PASS| N/A
5 3903 |EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 |[EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS | N/A | N/A | N/A
9 3968 |[EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Head|1800| 2d007 |2016.11.24 40.1 1.41 PASS | PASS | PASS | N/A | N/A | N/A
12 7370 |[EX3DV4|Head [1800] 2d007 |2016.11.24 40.1 1.41 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Body [1800| 2d007 |2016.11.25 53.3 1.5 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Body [1800| 2d007 |2016.11.25 53.3 1.5 PASS | PASS | PASS | N/A | N/A | N/A
12 7370 [EX3DV4|Head [1900| 5d061 |[2016.09.12 40.4 1.42 PASS | PASS | PASS | N/A | N/A | N/A
12 7370 |[EX3DV4|Head[1900| 5d061 |2016.09.12 40.4 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 |[EX3DV4|Body [1900] 5d061 |2016.09.13 53.2 1.52 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Body [1900| 5d061 |2016.09.13 53.2 1.52 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4|Head [2450] 965 2016.05.02 39.1 1.78 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 [EX3DV4|Body [2450] 965 2016.05.03 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
3 3797 |[EX3DV4|Head 2600 1106 |2016.12.06 39.1 1.97 PASS | PASS | PASS | N/A | N/A | N/A
3 3797 |[EX3DV4|Body [2600| 1106 2016.12.7 52.7 2.15 PASS | PASS | PASS | N/A | N/A | N/A
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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