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Appendix D. DASY5 System Calibration Certificate

Calibration
Schmid & B

Engineerir
Zeughausslrass:

Accredilesd by the
The Swiss Accre
Multiaterns Agre

Client ﬂlﬂ

Calibration peoce

Calibralion datm

This cakbration ¢
The measurames

All caibratiors

Calibeabon Equep

P.'lma.'_!l: Eil.n:la-r

Pawer mater NS
Pawes sensor M
| Power sensor M
| Rufgrance 20 di

Rederence Prob
DREL

Secondary Stan

Power meter E4
Perwur sansor E
| Pirwur sansor E

RF ganersior HI

Matwork Anakyzi

Calibrated by

Approved by

;_I_hs calrasion £

Camficals Nac |

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited
ks AP CC ID: 2AQ55ZLB-B182B01 Page 390f 64 Report No.: R0218090002W

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerisnd

T

Accradied by the Swiss Acoraditatian Seevea (SAS)
Thi Swiks Actreditation Service is one of the signatories to
Mudtitateral Agroement for the recognithon of calibration car

Glossary:
TSL tissue simulating Squid
NORME. .2 sensitivity in free space
ComvF sansithity in TSL [ NORMx
DcpP diode compression paint
CF crest factor {1iduty_cyclel o
A B CD modulation dependent lines
Polatization @ ¢ rofation around probe axi
Polarizabon & 4 rotation around an axis 1T
i.e., 3 =0 is normal to prob
Conneclor Angle information used in DASY

Calibration is Performed According to tt
g} IEEE 5td 15258-2013, "IEEE Recommendac
Apsorption Rate (SAR) in the Human Head
Techniques™, Juna 2013
By IEC 62209-1, °, "Memsurernen] procesdure K
hald and body-mounted devices used next
¢} |EC B2208-2, "Procedure 1o determine the !
used in close proximity 19 the human body |
) KDB 865664, "SAR Measurement Reguirer

Methods Applied and Interpretation of P

= NORMxy, 2 Assessed for E-field polarizatic
NORMzx, y, 2 are only intermediate valuas,
uncertzinty ngide TSL (see below CanvF),

o NORME, .z = NORMx y.z * frequency,_re
impemented in DASY4 softwara versions b
in the stated uncertainty of Canye,

« DGRy y.z. DCF are numencal linearization
signal (ne yncertainty required). DCP does

* PAR: PAR is the Peak to Average Ratio the
characteristics

o Axyz Bxpz Cxya Duyz VR A 8B
the data of power sweep lor apecfic moduk
media. VR is the maximum calibration rang

«  ConviF and Boundary Effect Paramaters. f
Standard for f < 800 MHz) and inside wave:
measuremens for { = 800 MHz. The same
boundary compsensation (algha, depth) of w
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b WORMy, v, z * ComvF whereby the uncerh
ComvF 15 used m DASY version 4.4 and hag
MHz

»  Sphedcsl isotropy (3D dewiation from isotro
gxposed by a patch antanna.

«  Sensor Offzet: The sensor offsel comespon
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ES300I - Shidzie January 25, 2T1E

Probe ES3DV3

SN:3292

Manufactured: July 6, 2010
Calibrated: January 25, 2018

Calibrated for DASY/EASY Systems

(Mate; non-compatibe with DASYZ systeml)

Cerdificate Mo: EE3-3282_Jan18 Page 3 of 11
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ES3DV3- 5N:3282 January 25, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

Sensar X Sensor ¥ Sensor £ Une (k=2) |
Morm {uMiim)©y" 0.08 0,56 0.83 £ 101 % |
DCP (m\yy® 1042 1076 112.3

Modulation Calibration Parameters

uiD Communication System Name ] A B C o VR Une"
48 | dBywV | 4B | eV | (k=)

o oW i D0 | 0O 1.0 000 | 1915 | #53%
| _ ¥ g 0.0 10 | 187.6 |
I F3 0.a 0o 10 | | 1@z |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a nermal distribution corresponds to a coverage
probability of approximately 853,

:TH'E urcertantes of Morm XY do not affect the E™-Seld uncedainty insde TSL [see Pages 5 and &)
Mumarncal linearizstion parameter: uncerainly nob ouined

¥ Uncertanty i ceBmingd using T8 Max. deyialion from inesr response applying rectangular disinbution ard i expressed for the souare of tha
Fredd value,
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ES3DV3- SN:3202 January 25, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity | Depth Une
| FiMHz) " | Parmittivity {Sm)" ConvF X | ComwF ¥ { ConvF Z | Alpha® |  |mmj k=2)
150 52.3 0.76 7.85 785 |  7.85 004 | 120 | $133% |
|__450 435 087 | 112 702 | 712 | o018 | 120 | :133%

* Frequency valdly above 300 MHz of = 100 MHz orly applies for DASY w8 4 and highes (gee Pags 2], else it is restricied Io & 50 MHz The
urisartarity is tha RES of tha ConuF unceriainly at calibraton frequency and the uncanairty 1or e indcaled frequancy bard. Fragueniy valdty
becdicm 300 MHE = 10, 28, 40, 50 and 70 MHz for Com sasessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above § GHI frequancy
vahkdiy can be extended 10+ 110 MHz

" A frecuancies below 3 GHz, the valdity of tssue paramaters [z Bnd o) Gan be reaeed 1o £ 10% # iouid compensation famaula s aapked o

mbasured SAR values. At frequencies above 3 GHz, the validity of listue paramessrs (e and o) s restricied to + 5%, The wcertainty is the RSS of
the CameF uncanainty 1or indicaled fanget issue pammaiers

“ AiphavDepth are detammingd during calibration. SPEAG warrants that the remaning desiation dus o the Baundary effect sfar compereatian is
Ay bads than & 1% for frequonses bakow 3 GH2 ard Belaw + J5 foe frequensies betaeen 18 GHz af any distanss angar Ban kel the prebs tia
ciameter from the boundany.

Cartificsds N FS3-3292_ lanif Page & of 11
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ES30V3= 3N 3292 January 25, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

. Relativa Conductivity | Depth™ Unc
f(MHz)" | Permittivity" {8m) " ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) {le=2)
150 1.8 0.80 | T.59 7.58 7.58 0.04 1.20 133 % I
450 56.7 __Dho4 728 7.28 T.28 | 012 1.20 | £13.3%

© Fraquancy walidty stirws 300 MMz of £ 100 MHz only apgies o DASY w04 and higher (see Page 2), tlse if & resiricted 1 + 50 MHz, The
unoeriainty s Wa RES of the Comd uncertainty at calibration Tnequerscy ard the uncerairty for the indcabed frequency band Frequanty vadidily
betlow 300 MHZ is + 10, 25, 40, 50 800 70 MHE for Cornf assessments at 20, 64, 128, 150 and 220 MHz respeciively. Aboue & GHz frequency
walldity can ba estended 1o £ 110 MHz

Al frequences bekoe 3 GHz, the validily of thsue parameters (o and a) can be releed 32+ 10% i o compensstion formula is appied ba
mezmured SAR valies, A frequercies abave 3 GHz, the validity of 1isss perametas {o and o} & resticled t & 5% The uncerainty & the RS5 of
;IFF ComwF urcarainty for indicated target ligsue paramaiers
" AlphaTiapth ane delermined dunng calbeation. SPEAG wamanis thal the remainng deviation due b the boundary efact afler compensalion is

atways less than + 1% for Mequendies beioa 3 SHz and Dalow + 2% Tor feguencies betesen 3-8 GHz = any distance targes than half the probe ip
dismatar ¥om the boundary.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772www.anbotek.com



M Shenzhen Anbotek Compliance Laboratory Limited
hsases P -CC ID: 2AQ55ZLB-B182B01 Page 44of 64 Report No.: R0218090002W

Carif

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772www.anbotek.com



M Shenzhen Anbotek Compliance Laboratory Limited
hsates P -CC ID: 2AQ55ZLB-B182B01 Page 450f 64 Report No.: R0218090002W

ESID gl

Certil

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772www.anbotek.com



M Shenzhen Anbotek Compliance Laboratory Limited
hsasei P -CC ID: 2AQ55ZLB-B182B01 Page 460f 64 Report No.: R0218090002W

ES3C 2018
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ES3DY 118
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ESI0ONVI- SM: 3263 Jameary 35, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other PFrobe Parameters

Sensor Arrangement Trizngular
Connecicr Angle (7] X1
Mechanical Suface Detecion Mode - enabled
Optical Surface Delection Mode disabled
Probe Overall Length ' ' 337 mm
[ Probe Body Diameter B ~ inmm|
Tip Lewxgth T T 10mm |
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Prabe Tip o Sensor ¥ Calibration Point 2 mm
Prabe Tip ko Sensor Z Calibration Point T Zmm
Recommended Measurement Distance from Surface | ~ 3mm |
S |
Cortificale No: ES3-3292_Jan1B Page 11 of 11
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sizerischer Kalibrierdienst
‘e suisse d'étalonnage

io svizzero di taratura
Calibration Service

ion No.: SCS 0108

to the robot

’ system by
e s s s wanuanus. THE figure given
Is to the full scale range of the voltmeter in the respective range.

angle: The angle of the connector is assessed measuring the angle
illy by a tool inserted. Uncertainty is not required.

ng parameters as documented in the Appendix contain technical information as a
the performance test and require no uncertainty.

ltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
ninal calibration voltage. Influence of offset voltage is included in this
rement.

on mode sensitivity: Influence of a positive or negative common mode voltage on
erential measurement.

el separation: Influence of a voltage on the neighbor channels not subject to an
dltage.

nverter Values with inputs shorted: Values on the internal AD converter
»onding to zero input voltage

)ffset Measurement. Output voltage and statistical results over a large number of
lltage measurements.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range =  -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 404.489 + 0.02% (k=2) | 404.852 + 0.02% (k=2) | 404.862 + 0.02% (k=2)
Low Range 3.97827 £ 1.50% (k=2) | 3.95875+ 1.50% (k=2) | 3.97982 + 1.50% (k=2)

Connector Angle

I Connector Angle to be used in DASY system 53.0°%+1°

Certificate No: DAE4-387_Sep17 Page 3 of 5
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Shenzhen Anbotek Compliance Laboratory Limited

Appendix (Additional assessments outside the scope of SCS01 08)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200032.85 -3.31 -0.00
Channel X + Input 20007.64 1.88 0.01
Channel X - Input -20003.48 1.18 -0.01
Channel Y + Input 200034.23 -1.43 -0.00
Channel Y + Input 20006.60 0.9 0.00
Channel Y - Input -20004.04 0.72 -0.00
Channel Z + Input 200035.38 -0.83 -0.00
Channel Z + Input 20003.69 -2.11 -0.01
Channel Z - Input -20006.38 -1.59 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.63 0.08 0.00
Channel X + Input 202.29 0.70 0.35
Channel X - Input -197.90 0.60 -0.30
Channel Y + Input 2001.33 -0.07 -0.00
Channel Y + Input 200.86 -0.60 -0.30
Channel Y = Input -199.87 -1.23 0.62
Channel Z + Input 2001.61 0.27 0.01
Channel 2 + Input 200.60 -0.70 -0.35
Channel Z - Input -199.51 -0.85 0.43
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.50 11.56
- 200 -8.64 -11.18
Channel Y 200 -0.81 -1.28
- 200 1.06 0.09
Channel 2 200 7.7 6.91
- 200 -9.46 -9.01

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 B -1.70 0.33
Channel Y 200 10.70 = -0.38
Channel Z 200 711 7.89 -
Certificate No: DAE4-387_Sep17 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15969 17466
Channel Y 15661 16162
Channel Z 15990 16190

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uv) | Std- ?:\\;;atlon
Channel X 0.73 -2.58 3.29 0.62
Channel Y 0.41 -0.49 1.23 0.40
Channel Z -0.80 -1.88 0.30 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vece) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
Certificate No: DAE4-387_Sep17 Page 50of 5
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and
in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval
can be extended.

Head
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2016-08-29 -22.0 58.0 -2.9
2017-08-29 -21.9 0.45 58.2 0.2 -3.0 -0.1
Body
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2016-08-29 -22.0 56.1 -5.8
2017-08-29 -22.0 0.00 56.2 0.1 -5.6 -0.2

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 50hm of prior calibration.
Therefore the verification result should support extended calibration.

xxxxxEND OF REPORT**xx
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