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Appendix B - DAE & Probe Calibration Certificate
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DC Voltage Measurement
AD - l_ﬁo:werisr Resolution nominal
High Range: 1L5E = g1V, fullrange = -100...4300 mV
Low Range: 1LSBE = GinV, fullranga = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 soc
Calibration Factors X Y z
High Range 403.380 £ 0.02% (k=2) | 404500+ 0.02% (k=2) | 403.824 +0.00% {k=2)
Low Range 397689 £ 1.50% (k=2) | 3.98808 + 1.50% (k=2) | 3.94148 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY systam 264.5°+1°
Certificate No: DAE4-856_Apri8 Paga3al s
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (V) Error {%)
Channel X + Input 199591.32 <393 -0.00
Channel X + Input 20000.89 -0.73 -0.00
Channel X - Input -19889.72 1.38 0.1
Channel ¥ + Inpust 19999530 0.1 0.00
Channel Y + Input 19599.58 1,96 -0.01
Channel Y = Input -20002.18 -0.91 0.00
Channel 2 + Input 199995.15 0.22 0.00
Channel Z + Input 19988.23 -3.34 -0.02
Channel Z = Input -20002 45 -1.22 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.18 0.15 0,01
Channel X + Input 202.02 0.40 0.20
Channel X - Input -187.78 0.37 -0.19
Channel Y + Input 195281 -1.28 -0.08
Channel ¥ + Input 201.37 -0.27 013
Channel Y - Input -199.29 -0.94 047
Channel Z + Input 2000.80 -0.28 -0.01
Channel Z + Input 201.21 0,19 <010
Channel Z = Input -188.51 -1.18 0.60
2. Common mode sensitivity
DASY maasurement paramaters: Auto Zero Tima: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {mV) Average Reading (uV) Average Reading (V)
Channel X 200 137 -15.80
- 200 17.59 18.11
Channel ¥ 200 -2.20 -2.52
- 200 0.55 -0.02
Channel Z 200 11.04 10.58
- 200 -12.61 -12.99
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) [ Channel ¥ (uVv) Channe! Z (uV)
Channel X 200 - 230 -2.48
Channel ¥ 200 7.31 - 3.25
Channel Z 200 8.90 4.49 .
Certificate No: DAE4-B56_Apr18 Page 4 of §
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4. AD-Converter Values with inputs shorted
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15218 15730
Channel Y 16857 18114
Channel Z 15872 18093

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

Input 10ME
Average (uV) min. Offset (WV) | max. Offset (uV) Std. I.('.l::]laﬁon
Channal X -0.35 -1.48 1.21 0.40
Channel ¥ -0.34 -1.88 0.58 0.46
Channel Z -0.03 -1.43 1.45 0.57
6. Input Offset Current
Maminal Input circultry offset current on all channals: <25A
7. Input Resistance (Typical valuas 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 (+ Vee) +7.9
Supply (- Vec) ]
9, Power Consumption (Typical valuas for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) -0.01 B -a
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EX3DV4 — SMN:ATTD April 25, 2018

Probe EX3DV4

SN:3770

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

Calibrated for DASY/EASY Systems
{Mote: non-compatible with DASY2 system!)

Certificale No: EX3-3770_Apr1B8 Page 3 of 11
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EXa0V4= SM:ATT0 Aprll 25, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uvi{Vim)™* 0.30 0.50 0.38 %101 %
DCP (m\V)" 101.8 101.8 101.5
Modulation Calibration Parameters
uID Communication System Name A B c D VR Unc™
dé | dBvpv dE m k=2)
il = X 0.0 0.0 1.0 0.00 | 1381 | #35%
Y 0.0 0.0 10 1347
Z 0.0 0.0 1.0 135.6

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

* The uncerainties of Morm 3,2 o not affect the E-field uncestainty inside TSL (see Pages 5 and 8),

Numencal linesrization paramatar: uncerednty not required.
& Uncertainly is determined using tha max, dewistion from finear response applying restanguar distibution and is expressed for the square of the
fiekd value,

Cartificate No: EX3-3770_Apri8 Page 4 of 11
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EX30VA- SN:ATT0 April 25, 218

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Head Tissue Simulating Media

. c Relative . Cendunti‘vity | ! o Depth ® Une |
(MHz) Permittivity {8/m}) ConvF X | ConvFY | ConwF Z | Alpha {mm) (k=2 |
450 435 0.87 11.20 11.20 11.20 0.13 1.25 +13.3 %
780 41.8 0.89 10.08 10,05 10.05 0.43 0.80 +12.0%
B35 41.5 0.90 .55 9.558 566 0.36 0.97 +12.0%
go0 41.5 0.97 9.36 9.36 9.36 0.27 1.10 +12.0 %
1750 4041 1.37 848 848 B.4B 0.35 0.80 212.0%
1800 40.0 1.40 8.22 8.22 8.22 0,32 0.80 +12.0%
2000 40.0 1.40 815 8.15 B.15 0.38 0.80 +12.0 %
2300 38.5 167 71.78 T8 | 178 0,33 0.84 +12.0%
2450 39.2 1.80 743 743 743 0.38 0.80 £12.0% |
2600 38.0 1.86 7.20 7.20 720 0,35 0.84 +12.0 %
5280 358 4.7 5.25 525 5.25 0.40 1.80 +13.1 %
5600 355 5.07 4.52 4.82 4.92 0.40 1.80 131 %
5750 35.4 5,22 521 521 5.21 040 | 1.80 +13.1%

= Fraquiency validty abowe 300 MHz of £ 100 MHz only appliss for DASY w04 and higher (see Page 2), else il is resincted 1o 2 50 MHz. The
unceriainly ia 1he RSS of The ConvF uncerainty 8t calibration frequency and the uncentsinty for the Indizeted Irequency Band. Frequency ealidity
bedow 305 MHz i8 + 10, 25, 40, 50 and 70 MHz for Com assessments at 30, 64, 128, 150 and 220 Mz respeciively. Above § GHz fraquency
validily ¢an be exdendad bo 2 110 MHz.

F At Frequencies below 3 GHz, the validity of tissue paremeters (x and o) can be retaxed to 2 105 if liquid compersation formula is applisd to
rmeasured 3AR values, A equandies above 3 GHz, the validity of tissue parameters (& and o) (8 resiricted to = 5%, The unaedainky & the RSS of
thie ConvF uncertainty for indicalad target lissue parametars,

© Alpha/Depth are delemined duing ealibration, SPEAG wanants that the remaming devistion due to the boundary effec] afler comaensalion is
always hass than + 1% for frequenaies besew 3 GHz and below + 2% for frequencies between 3-6 GHz at any dislancs langer ihan hall the probe tip
diamaber from Ehe boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth® Unc

| f(MHz)® | Parmittivity " (8im) " ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
450 56.7 0.94 10.68 10.68 10.68 0.08 1.25 +13.3 %
a0 58.5 0.98 .87 8.87 9.87 0.38 0.95 + 12,0 %
835 £5.2 0.97 9.72 .72 8.72 0.45 0.85 +12.0 %
800 55.0 1.08 964 9.64 0,684 0.44 0.85 +12.0 %
1750 534 1.48 8.26 8.26 B.26 0.43 0.80 +12.0%
1900 53.3 1.52 .00 8.00 | B.00 0.37 0.87 +12.0 %
2000 83.3 1.52 787 7.87 T.a7 0.29 1.00 +12.0 %
2300 2.9 1.81 7.68 7.68 7.68 0.42 0.84 +12.0 %
2450 527 1.85 7.59 7.59 7.59 0.41 0.84 +12.0 %
2600 52.5 2.18 7.37 7.37 7.37 015 .98 + 12,0 %
5250 48.9 538 4,65 465 4,65 0.50 1.80 131 %
5600 48.5 577 4.06 4.06 4.06 0.560 1.80 +13.1%
5750 48.3 5.94 4,38 4,38 4.38 0.50 1.80 131 %

© Fraquency validity abova 300 MHz of £ 100 MHz oniy applies for DASY wid and higher (zee Page 2), efse i is resticted to £ 50 MHz. The
uncenzinly = the RSE of the ComvF ucetanty at calibration frequency and the uncartainty for the indicaled freguency band. Frequency walidity
[alow 300 MHz & + 10, 25, 40, 50 and 70 MHz for ConvE assassments at 30, 64, 128, 150 end 220 MHEz respectively, Above § GHz freguency
walidity can be extendsd 1o £ 110 MHz.

" Al freguancies bekow 3 GHz, the validity of fissue parameters (& and o can be relaxed Lo £ 10% i liquid eompensation formuls Is applied 1o
measured SAR vahres. At frequencies above 3 GHz, the validity of fisswe parameters (2 and g} 3 restricted to £ 5%, The wicertinty is the RSS of
ther ComvF uncertainty for Indicated larpe! Bssue pararmelens,

" Aiphailepth are detarmined during callbration. SPEAS warrants that the remaining deviation dua to the boundary effect alter campensation is
bty 65 than & 1% for frequencies balow 3 GHz and below 2 2% for frequencies betwaan 3-6 GHz st any distance larger than half the probe ip
dizmated from he Boundary.
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Dynamic Range f(SARqaq)

(TEM cell , fouw= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Other Probe Parameters

Senser Arrangement ! Triangular
Connector Angle {7) -32.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Owerall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Foint 1mm |
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Polnt 1 mm
Recommended Measurement Distancs from Surfsce 1.4 mm

Cartificale No: EX3-3770_Aprig Page 11 of 11
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