Neutron Engineering Inc.

DASYS5 Validation Report for Head TSL
Date: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 919
Communication System: UID 0 - CW; Frequency: 2450 MHz i
Medium parameters used: f=2450 MHz; o = 1.E3 S/m: g = 394, p= 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4,52, 4.52); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

» DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 93.422 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 17.1 Wikg

-1a.4n

19.20

-24.00

0dB = 17.1 Wikg = 12.33 dBW/kg
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Impedance Measurement Plot for Head TSL
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Neutron Engineering Inc.

DASYS5 Validation Report for Body TSL

Date: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 919

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

Medium parameters used: [ = 2430 MHz: g =2 5/m; & = 52.2; p= 1000 kg,-’m'
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANS] C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.42, 4,42, 4.42); Calibrated: 28.12.2012;

Sensor-Surface: 3Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flai Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

+ DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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 = 93.422 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.8 Wikg

SAR(L g) = 12.5 W/kg; SAR(10 g) = 5.83 Wikg

Maximum value of SAR (measured) = 16.5 Wikg

]

3.60

-14.480

19.20

0dB = 16.5 Wikg = 12.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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6. DAE4 Calibration Certificate

Calibration Laboratory of

Schweizerischer Kalibrierdlenst
Schmid & Partner

Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swisa Callbration Service
Accredited by the Swiss Accreditation Service (SAS) heereditation No.: SCS 108
The Swiss Acereditation Service iz one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cenificales
cient  Neutroh Engineering (Auden) Certificate No: Dﬁ.E_i-'lm_aﬂp'Iﬂ
|CALIBRATION CERTIFICATE ' : l
[ Cbject DAE4 - SD 000 DO4 BM - SN: 1380
Calibration procedurais) QA CAL-D6.v26

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: Sept&mbﬁr 10, 2013

This calibration cortficate docurmants the traceabiity to national standards, which realize the physical units of measurements (51}
The measuraments and the uncertainties with confidence probability are given on the following pages and anme parl of he cerifcale

Al calibrations have bean conducted in the closed laboratory Bcility. anvironmenl iemperalure (32 1 30°C and huemidity < 70%

Calipration Equipm enl used (M&TE critical for calibraton

Primary Standards 1D # - Cial Dty {Cortilicade Mo, ) ___"_‘nivaduled Calibration |
Kelthley Multimater Type 2001 SN: DB102TE 02-0et-12 (Mo 12728) Oct-13
Secondery Standards [ # Check Date (in house) Scheduled Check
Ao DAE Calibration Unst SF WS 053 AA 1001 O7-Jan-13 {in house chack) In housa check: Jan-14
| Callbrator Box V2.1 SE UMS 006 A8 1002 O7-Jan-13 {in house check) In house check: Jar-14
[
|
|
[
| Mame Function Signature
Calibrated by: RMayoraz Techmician

R heegereryy
Approved by: Fin Bomhoit Daputy Technical Marager . } M'ﬂ&w :

|ssued: September 10, 2013

This calibration certificate shall ot be reproduced excegt in full without written approval of the laboratory
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Calibration Laboratory of

g Schweizerischer Kalibrierdienst
Schmid & Partner C Service suisse d'étalonnage
Enginegring AG Servizio svizzero di taratura
Zeughaussirasse 43, 5004 Zurich, Switzerland S Swias Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108

Thiz Swias Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary
DAE

Connector angle  information used in DASY system to align probe sensor X to the robot

Methods Applied and Interpretation of Parameters

Cartificate Mo: DAE4-1300 Sep13 Page 2 of &

data acquisition electronics

coordinate system.

DC Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

= DC Voltage Measurement Linearily: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

* Commaon mode sensifivify: Influence of a positive or negative common mode voltage on
the differential measurement.

e« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

¢ AD Converter Values with inputs shorfed. Values on the internal AD converter
corresponding to zero input voltage

s [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements,

s Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

= Input resistance: Typical value for information: DAE input resistance at the connector,
during internal autc-zercing and during measurement.

+» [ ow Batfery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes,
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DC Voltage Measurement

A/D - Converter Resolution nominal

High Rangea: 1LSB = 6.1uV, full range = 100, #3000 my
Low Range 1LSB = 6iny , full range = -1, +3m\V
DASY measurement parameters: Auto Zera Time: 3 sec, Measuring time: 3 sec
| Galibration Factors X Y z
| High Range 403.648 £ 0.02% (k=2) | 403.367 + 0.02% (k=2) | 404 248 + 0.02% (k=2)
Low Range 306280 + 1.50% (k=2) | 398266 + 1.50% (k=2) | 3.98218 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY systam TO5°+1°

Cerificate Mo: DAE4-1390_Sep13 Page 3 of &
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Appendix
1. DC Voltage Linearity

High Range [ Reading (V) | Difference(uV) |  Emor(%)
Channel X +Input 199997.35 0.9 0.00
Channal X + Input 20001 .49 147 0om
(Channel X -Input | -20001.51 0.14 0.00
Channel Y +Input © 199996.87 0.53 0.00
Channel Y + Input 19998 65 -1.35 £0.01
Channal Y - Input -20003.75 244 0.01
Channel Z + Input 199996.57 0.03 0.00
Channel Z + Input 19906.48 .48 0.01
Channel Z - Input -20002 .14 .43 0.00
Low Range Reading {uV) Difference (uV) Error {%)
Channel X + Input 2000.37 0.14 0.m
-Chanrual X + Input 20069 0.09 0.04
Channel X - Input -198,08 0.26 013
Channel Y  +Input 2000.03 021 - o0
Channel Y  +Input 19038 | 26 | 083
Channel ¥ = Input -200.82 -1.31 0.66
Channel Z + Input 200023 | 008 0.00
Channel Z + Input 199.71 -0.80 0.40
Channel £ = Input -200.19 -0.80 0.40

2. Common mode sensitivity
DASY measurement parameiers: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Veltage (mV) Average Reading (pV) Average Reading (pV)
Ehunnm X . 200 -3.16 5,14
- 200 637 4,63
ChannelY 200 15.87 16547
T 2m -18.18 -18.66
Channel Z 200 13.56 13.42 :
=200 -15.48 -15.78

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 (pV)
Channel X 200 - 1.53 -4 47
Channel ¥ 200 9.07 - 425
Channel Z 200 9.52 5.92 - ]
Certificate Mo: DAEA-1300_Sepld Pags 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 16203 14917
Channel ¥ N 158?9_ 16055
Channel Z 15731 | ;5E:TE-_

5. Input Offset Measurement
DASY measuremen! parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Input 10MEY -
Average (V) | min. Offset (V) | max.Offset (uv) | ' ':;:;“'“"
Channel X 0.77 -1.57 0.21 0.34
Channal ¥ -2.08 -2.71 0,82 0.38
Channel Z -1.18 -2.78 0.33 0.46
6. Input Offset Current
Mominal Input circuilry offsel current on all channels: <254
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information) )
Typical values Alarm Level (VDC)
Supply (+ Yoc) +7.89
Supply (- Vec) 76
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting [mA)
Supply [+ Vee) +),1 +6 +14
Supply (- Vec) 0.1 -8 4
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7. EUT Testing Position and Antenna Location

Test Position 1

Distance=10mm

Test Position 2

Distance=10mm
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Test Position 3

Distance=10mm

Test Position 4

Distance=10mm
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Test Position 5

Distance=10mm
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