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[ ]See Below
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ET3DVS SN:1333

Introduction

The performance of all probes is measured before delivery. This mcludes an assessment of the
characteristic parameters, receiving pattemns as a function of frequeacy, frequency response and reiative
accuracy. Furthermore, each probe is tested in use accordmg 1o 2 dosimemic assessment protocet The
sensitivity parameters (NormX, NomY, NormZ), the diode compresion parameter (DCP} and the
conversion factor (ComvE) of the probe and some of the measurement diagrams are given i the

following.

The performance of the individual probes varies
stightly due to tolerances arising from the
manufacturing process. Smce the lines are highly
resistive (several MOhms), the offset and nowmse
probiem is greatly increased if signais in the low pV
range are measured Accurate measurement below 10
LWig are possible I the following precautions are
:aken. !) check the cumemt grounding with the
muhim&'er‘,, ie., low noise levels, 2) compensate the

current ojjf\'e!j, 3) use long integration time {(apprax

10 secconds), 4} cailibrate’ before each measurement,

5) persons should avoid moving around the lab while

o

MEeasurvly.

Y
Since the field distortion caused by the supporung
material and the sheath is quite high i the 8 direction,
the recetving pattern is poor m air. However, the Fig I* Due to the ficld distorien causcd by the
distortion in tissue eguivalent material is much less supporting material, the probe has Twe chare-
because of its high dielectricity. In addition, the fields tenistic diroetions, referred to s angie y and 8.

induced in the phantoms by dipole structures close to
the body are dominently parallel 1o the surface. Thus, the error due to non-isotropy is much better than |

dR for dosimetric assessinents.

The probes are calibrated i the TEM cell ifi 110 although the field disuribution in the cell 15 not very
uniform and the frequency response is not very flat. To ensure consistency, a sict protocol is followed.
The conversion factor (ConF) between this calibration and the measurement in the tissue simulation
solution is performed by comparison with temperature mezsurements and computer simularions. This
conversion factor is only valid for the specified tissue simulating liquids at the specified frequencies. If
measurements have to be performed m soiutions with other electrical properties ar at other freguencies,
the conversion factor has to be assessed by the seme procedure.

As the probes have been constucted with printed resistive Ines on ceramic substrates (thick Iilm
technique), the probe is very delicate with respect to mechanical shocks.

Attention:

Do not drop the probe or let the probe collide with any solid object. Never let the robot move
without first activating the emergency stop feature (i.e, without first turning the data acquisition

electronics onlk

! Feature of the DASY Software Tool.
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ET3DVS SN:1333

DASY3 - Parameters of Probe: ET3DV5 SN:1333

Sensitivity in Free Space

NormX 2.34 _u\.f;‘(\:‘i‘rn)2
NormY 2.3 uVAVIm)?
NormZ 2.3 uVIVmY

Diode Compression

DCP X 100 mv
LCPY 100 mVv
pck Zz 100 mV

Sensitivity in Tissue Simulating Liquid

450 mMHz  ConvE X 5.38 exirapalatea E = 45+ 5%

ConvF Y 6.38 extrapolatec o= 0,50 = 10% mhoim

[

ConvF Z 6.38 extrapolated l{brain tissue simutating liquic}
g00 MHz ConvF X 6.03 = 10% £ = 425 5%

ConvF Y 6.03 +10% o= 0.85 + 10% mho/m

Convi Z 6.03 z 10% {brain tissue simulating liquid)
1500 MHz ConvF X 5.55 interpalated g = 41£5%

ConvF Y 5.55 interpolated g= 1.32 + 10% mhoim

ConvF £ 5.55 interpolated {brain tissue simulating liguid)
1800 MHz ConvF X 8.31 + 10% g = 41 +£5%

Canvr Y .31 £10% g= 1.69 £ 10% mno/m

ConvF 2 £.31 +10% (brain tissue simulating fiquid) |
Sensor Offset

Probe Tip to Sensor Cenier 27 mm

Surfzca 10 Probe Tin 1.7£0.2 m
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ET3DVS SN:1333

Receiving Pattern (¢), 6 = 0°

f = 30 MHz, TEM cell ifi110

f= 100 MHz, TEM cell iit110

——-Y —Z —O—Tot
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ET3DVS SN:1333

f = 1800 MHz, WG R22

f= 2500 MHz, WG R26
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ET3DV5 SN:1333

Frequency Response of E-Field

( TEM-Celi:ifi110, Waveguide R22, R26 ) |
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ET3DVS SN:1333

Dynamic Range f(SARyin)
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ET3DV5 SN:1333

Conversion Factor Assessment

f=900 MHz, WG RS = 1800 MHz, WG R22
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3 APPENDIX C - TECHNICAL JUSTIFICATION FROM MANUFACTURER

[X] See separate attachment

Report # J20014404_SAR 15 FCC Part 2 SAR Evaluation
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Description of the @ctivelink Antenna

The @ctivelink wireless messaging module has an internal antenna only. There is no
external antenna, nor any external cable for an external antenna connection. The internal
antenna is a resonant monofilar normal-mode helical antenna. The helical antenna is
constructed with a copper wire mounted on a molded plastic core. The helical antenna is
attached perpendicular to the RF assembly located at the top of the module and positioned a
few millimeters inside the plastic. The antenna ground is the electrical ground of the RF
Printed Circuit Board. There are no requirements for the module to have an external ground
attached to it for its antenna to operate.

Communication Innovations.™
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Description of ¢the Duty Cycle for the @ctivelink Wireless Messaging Module

The worst case duty cycle for the @ctivelink module transmitter occurs on a collapse of 1 when it is sending
messages from the module to the infrastructure. For this calculation, assume infinite messages are queued in
the module, each message is the maximum {ength allowed (2000 characters), and the back channel is ninning at
its slowest spead (800 bps).

The ReFLEX protocol is timed on frames, each of which is 1.875 seconds long. The sequence for transmitting a
message from the module is shown in the following table. Also shown are transwitter on times and elapsed
time.

Frame | Event Transmitter on time Elapscd time

1 Module signals request to transmit to 0.1705 1.875
system

2 Request goes to system controller and is 0 1.875
scheduled

3 Unusable frame 0 1.875

4 Grant for data unit is sent to Module 0 1.875

5 Module sends first data unit {100 1.875 1.875
characters) to System

6 Data unit goes to systemn controller and ] 1.875
nexi data unit is scheduled

7 Unusable frame 4 i.875

8 Grant for next data unit is sent to Module | 0 1.875

9 Module sends data unit 10 system _ 1.875 1875

10-81 | steps 6-9 repeat unit entire message is 18 X 1.875 72 X 1.875
transmitted (18 more data units for a tokal
of 20)

82 Last data unit goes o system controller 0 1.875
and end of transmission is scheduled _

83 Unusable frame 0 1.875

84 End of transmission is sent to module 0 1.875

85 Ack to end of transmission is transmitted | 0.1705 1.875
from module to system
Totals 37.841 seconds 159375 seconds

Thus, the maximurn duty cycle for the @ctivelink is 37.841/ 159375 =23.74 %

Note this is not achievable in a real system due to delays in computing and traffic delays, and is only a
theoretical maximum based on the protocol.

Communication Innovations.™
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