Analysis of Final Results

As seen in Figure 38 above, almost all of the susceptibilities found in the camera were
attenuated. There was only a small band of frequencies left that remained unfixed. However, the
intensity of the remaining susceptibilities was drastically reduced. For purposes explained earlier
in this thesis, any changes seen on the camera’s remote monitor were recorded as susceptibilities.
The susceptibilities seen in the final testing of the camera only contained a small amount of
ribboning. They were recorded as susceptibilities because they created disturbances on the output
monitor but the ribboning was so minute that a test operator would still be able to read an EUT

display screen through the disturbance.
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Appendix B: Panasonic-WV-CP470 Series
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Appendix C: Narda NBM-550 High Frequency Broadband Meter

Electric and Magnetic Field Measurement A}

Electric and Magnetic Fleld Measuremente
from RF toMIcrowave

NBM-550 Broadband Field Meter

Available with Isotropic Probes to cover
100 kHz to 60 GHz

Large Graphical Display

Intelligent Probe Interface with Automatic
Probe Parameter Detection

Fully Automatic Zeroing

Extensive Memory for Logging of up to
5000 Results

GPS Interface and Mountable Receiver for
Positioning Data Documentation (Optional)

Voice Recorder for Adding Comments
(Optional)

Description

The NBM-500 Series is the most accurate non-ionizing radiation survey system
available. It provides the broadest frequency coverage of electric and magnetic
fields. Both flat response probes and probes shaped to international standards are
available. All NBM probes have a non-volatile memory containing device param-
eters and calibration data. Probes are calibrated independently of the meter. Any
NBM probe can be used with any NBM-500 Series meter and still maintain total
calibration.

Applications

Precision measurement of electric or magnetic field strength for personal safety at
work where high radiation levels are present, such as:

« General RF Safety program measurements
« Service work on transmitting and radar equipment

* Service work on mobile antennas, broadcasting and satellite
communication systems

» Working with heating and packaging machines in the food industry
« Working with heating and hardening machines in the autometive industry

* Dperating diathermy equipment and other medical instruments
producing short-wave radiation
* Drying equipment in the tanning and timber industries

narda Safety Test Solutions an {¥) communications company USA + Germany + ltaly 59
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A} Electric and Magnetic Field Measurement

NBM-550 Broadband Field Meter

Features
DISPLAY
* Backlit Monochrome LCD; readable even in bright daylight
« Graphical User Interface (GUI) with selectable languages
OPERATION
* Simple-to-Use 9 button keypad
« Hold button soft key for *freezing” measurement display during readings
* User defined setups can be saved for repetitive survey needs
* Keypad can be locked to guard against inadvertent inputs
« User selectable “autc-off” feature to save battery life
READINGS DISPLAYED
* 5Types of results can be displayed - actual, minimum, maximum,
average and maximum average
* History Mode - history memory operates continuously in the

background, allowing you to display past readings at any time,
up to 8 hours

* Selectable Units - V/m, A/m, W/m?2, mW/cm? and *% of Standard”
when using shaped frequency response probes

* Stored standards and guidances in the NBM's memory allow
you to simuitanecusly display readings as a *% of Standard” if

frequency is known

« Data memory for up to 5000 measurements
AVERAGING FUNCTIONS

« Time Averaging - 4 seconds to 30 minutes, in 2-second intervals

« Spatial Averaging - discrete or continuous
AUDIBLE ALARM

* Variable alarm threshold setting

« Audible indication of increasing or decreasing field strength
PROBE INTERFACE

« Automatic detection of probe type and calibration information

 Fully automatic and variable zero adjustment interval times

« Additional optical input for separating probe from meter
REMOTE CONTROL

* PC connection via USB or Optical interface

« Trigger input for externally initiating readings to be taken

* NBM-TS software enables remote controlled measurements

* Screenshots can be downloaded to PC

Rugged and lightweight housing,
designed for easy one-hand operation

60 narda Safety Test Solutions an (¥) communications company USA « Germany + Italy
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Electric and Magnetic Field Measurement A}

O.
TR oY L

NBM Option Set

Consider the Option Setfor the NBM-550 and how it can sim-
plify your survey reports —a major advantage. This Option Set
adds a GPS receiver and conditional logging. It also allows
you to add voice storage to stored readings via our built-in
microphone. By adding the power and versatility of audible
commentstostored readings, youwillnot have toremember
the particulars of when and where readings were taken —
imagine that!

THENBM-550 OPTION SET INCLUDES:

The Option Set is field (or factory) installable, so it can be
added any time you choose, without having to retum it to
the factory.

NBM-550 Broadband Field Meter

NBM-TS Software (supplled with NBM-550)

The supplied NBM-TS software provides for convenient data
management, documentation of results and future evalua-
tion. It also provides you the capability to remotely control
the NBM and perform firmware upgrades. This innovative
software package also allows you to link the optional GPS
data with actual pictures from mapping programs like
Google Earth™, making field survey data take on more rel-
evance with the reader. And, to ensure it will be viable for
years to come, this software was designed with Microsoft’s
Vista™ operating system in mind.

S

*NOTE: Narda strongly recommends that an optional check source be used to verify opera-
tion of the NBM Series. Any device capable of generating an upscale indication at microwave

frequencies is acceptable, as well as Narda P/N 8699.
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A} Electric and Magnetic Field Measurement

NBM-550 Broadband Field Meter
Speclfications
T
DISPLAY
Display Type Transfective LCD, monachrome
Display Size 10 cm {4 inch), resalution 240 x 320 dots
Backlight White LEDs, selectable dlumination time {OFF, Ss, 10s, 30s, 605, PERMANENT)
Refresh Rate 200 ms for bar graph and graphics, 400 ms for cal results
MEASUREMENT FUNCTIONS
Result Units mW/erm?, W/m?, Vim, A/m, % of Standard
Display Range, Fixed Triads 0.0001 to 9959 for 28 units (4 digits)
001 V/m to 100 kV/m
: . - 0.027 mA/m to 2653 A/m
et T
0.0001% to 9999%
Result Types (Isotropic, RSS) Actual (ACT), Maximum (MAX), Minemum( MIN), Average (AVG), Maximum Average (MAX AVG)
Result Types (X-Y-Z mode) Actual X, Actual Y, Actual Z (requires 3 probe with separate axes)
Averaging Time Selectable, 4 seconds to 30 minutes (2 second steps)
Spatial Averaging Discrete or continuously
Multi-position Spatial Averaging Averaging of up to 24 spatially averaged results, each pesition and total will be stored
History View Graphical display of actual results versus time {span of 2 minutes to 8 hours)
Frequency Correction 1 kHz to 100 GHz or OFF {direct fraquency entry, interpolation between calibration points)
Hot Spot Search Audible indicator for increasing and decreasing fisld strength (result type Act or Max)
Alarm Function 2 kHz sudible signal (4 Hz repetition), adjustable threshold
Start time pre-selection: up to 24 hours or immediately
Timer Logging Logging duration: up to 100 hours
Logging intervak: 1 second to € minutes (in 11 steps}
RESULTS MEMORY
Physical Memory 12 M8 norrvolatile flash memory for measurement results and voice comments
Storing Capacity Up to 5000 results {including test parameters, time stamp and GPS data when avadable)
INTERFACES
Remote Control Via USB or optical R5-232 interface (selectable)
use Serial, full duplex, 460 kBawd (virtual COM port}, multi-pin connector
Optical Interface Serial, full duplex, 115 k8sud, no parity, 1 start and 1 stop bit
Earphone 35 mmTRS, > 16 ohms (mono), for voice recorder option only
Extemal Trigger (to store results) lzln?;;;.h: wmh:l:»cznma ct:';n:ch;:.eldnterfxr cable with BNC connector available 25 an option,
Extemnal GPS Receiver Uses the muiti-pin connector. GPS receiver with interface cable is available as an option
Probe Interface Plug-and-play auto detection, compatible with al NBM series probes
[* 11.47{290 mm)
62 narda Safety Test Solutions an (¥) communications company USA « Germany * Italy
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Electric and Magnetic Field Measurement A}

Environmental Specificatlons

NBM-550 Broadband Field Meter

Recommended Calibration Interval

24 months

Battery NiMH rechargeable batteries, 4 x AA size, 2500 mAh
i T 20 hours (backlight off, no GPS}
12 hours (permanent backlight, no GFS)
10 hours (GPS recever connected, no backlight)
Charging Time 2hours
Battery Level Display 100%, B0%, 60%, 40%, 20%, 10%, low level (< 5%
2 5 10 95%, non condensing
Homadwy 229 g/m" sbaolute humidity (EC 60721-3-2 class 7K2)
Temperature Range
Operating -10°C to +50°C
Non-Operating (Transport) -30°C to +70°C
Size (hxwxd) 11.4x3.9x 1.8 inches (290 x 58 x 45 mm) without probe and GPS receiver
Weight 20 oz. (550 g} without probe and GPS racerver
Transit case for meter and up to 4 probes, NEM-TS PC Transfer Software, USE interface cable,
Supplied Accessories rechargeable batteries, power supply, shoulder strap, bench-top tripod, manual,

certificate of calibration

Option Set (Ordering Number 2401/40/USA)

CONDITIONAL LOGGING
Selectable,
- On upper threshold:
Logging Conditions Smnor?wbm d the adjustable threshold
UG GNE ;
Storing when measurements are higher than the upper or lower than the lower threshold
Selectable,
Logging Range - Store all (35 Jong as the condition is true), sampling rate 5 Hz
- Store first and last event {when the condition was true)
VOICE RECORDER
Microphone Integral microphone at the top side of the instrument near the Nards logo
Recording Level Fix level, VU-meter displayed when ding for level wtoring
Recording Length 30 seconds max. length per voice comment, 1 woice comment stored with relevant result
Recording Format 8-bit PCM mono, stored a5 WAV fle (apprax. 240 kB per 30 seconds)
Output External sarphone {adjustable ocutput leved) or via NBM-TS PC Software
GPS POSITION LOGGING
Receiver Type 12-channel satellite tracking, DGPS capablity, WAAS / EGNOS compatible
Displayed Positon Data e b el o Al ecsie e
Geodetic System WGS84 / NADB2
Position Accuracy <3 m (DGPS, WAAS), <15 m (SPS), high precision mode indicated by the NBM-550
Update Rate 1 second
Acquisition Time 2 seconds (rescquisition) up to 5 minutes {no data known)
o s e
Receiver Mounting Uses the tripod thread on the underside of NBM-550, mounting plate included
narda Safety Test Solutions an (¥) communications company USA + Germany + ltaly 63
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A} Electric and Magnetic Field Measurement

NBM-550 Broadband Field Meter

Ordering Information

Ovrderi
NBM-550 Part o)
N2M-550 Nards Broadband Field Meter System includes:
NEM-550 Bazic Unit (2401/018)
Transit Case, holds field meter and up to 5 probes (2400/50.06)
Power Supply / Charger 100VAC to 240 VAC input, 9 VDC Output (2255/92.06)
NBM-TS Software and PC Transfer (24009301}
USB interface cable for NBM, 2 m (2400/90.05) 2400/1018
Banch-top Tripod, 0.16 m, non-conductive 2244/90.32)
Shoulder Strap, 1 m (2244/90.45)

Operating Manual
Certificate of Calibration

Probes are NOT included

Option Set for NBM-550 (GPS Interface and Receiver, Voice Recorder, Conditional 2401/40/USA
Leggnal

PROBES

Probe EF 0391, £-Field, 100 iHz - 3 GHz, lsotropic 24021018
Probe EF 0392, E-Field, 100 kHz - 3 GHz, lsotropic 2402128
Probe EF 0631, E-Field, 100 kHz - 6 GHz, lsotropic 2402/148
Probe EF 1891, &-Field, 3 MHz ~ 18 GHz, Isotropic 2402028
Probe EF 5091, &-Field, Thermocouple, 300 MHz - 50 GHz, lsotrogic 2402038
Probe EF 5092, E-Field, Thermocouple, 300 MHz - 50 GHz, lsotropic 2402118
Probe EF 6031, E-Field, 100 MHz - 60 GHz, Isotropsc 2402/048
Probe HF 3061, H-Reld, 300 kHz - 30 MHz, Isotropic 2402/058
Probe HF 0191, H-Feld, 27 Mz - 1 GHz, Isotropic 2402/068
Probe EA 5091, Shaped £-Field, FCC, 300 kHz - 50 GHz, ksotropic 2402078
Probe EB 5091, Shaped E-Feld, IEEE, 3 MHz - 50 GHz, lsotropic 2402/088
Probe EC 5091, Shaped E-Field, SC6, 300 kHz - 50 GHz, Isotropic 2402/098
Probe ED 5091, Shaped E-Feld, \CNIRE, 300 ¥Hz - 50 GHz, lsotropic 2402/108
ACCESSORES

Test-Generator 27 MHz, Hand-Held 22449038
Tripod, Nor-Conductive, 1.65 m with Carrying 8ag 22449031
Tripod Extension, 0.50 m, Non-Conductive (for 2244/90.31) 22449045
Handle, Non-Conductive Extension 0.42m 2250192.02
Cable, Coaxial Multi-pin / BNC for NBM-550 External Trigger, 2m 2400/90.04
Cable, Fiber Optic Duplex (1000 pm) RP-02, 2 m 226091.02
Cable, Fiber Optic Duplex (1000 pm) RP-02, 20 m 2260/91.02
Cable, Fiber Optic Duplex FSMA /RP-02,03m 2260191.01
O/E Conwerter RS-232C (RP-02/DB-9} 2260/90.06
O/E Corwerter USB (RP-02/USE) 226019007
Cable, Adapter, USB20-R5-232,08m 2260/90.53
64 narda Safety Test Solutions an (¥) communications company USA « Germany * Italy
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Appendix D: Material Specifications

PURE COPPER POLYESTER TAFFETA FABRIC
(Compare to Flectron®)

Shiny, smooth fabric with
pure copper. Light weight
and flexible. Easy to cut and
sew like ordinary fabric.
Better color stability due to
tarnish resistant finish. High
conductivity and shielding
performance. Use it for
drapes, wall covering,
garments, pouches and more. Great price too!

==
e m— )

Shielding Performance

dB8
caB838B8588388

Mz

10 ] 100 500 1000 3000

Width: 1080 mm (42.5 inch)
Thickness: 0.08mm (3 mil)

Weight: 80 g/m? (about 35% Copper)
Surface Resistivity: 0.05 Ohm/sq.
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SHIELDIT™ SUPER

“With Hot Melt Adhesve Backing”

High quality flame retardant fabric
for radiofrequency and microwave
shielding. Rugged rip-stop
polyester substrate (for superior
strength and handling), conductive
Nickel and Copper plated (for
excellent shielding and low corrosion), then coated on one side
with a non-conductive hot melt adhesive (activates at 130°C =
266°F) so you can iron it on to cotton, wood, glass or paper, or
roll it into a tube and heat seal the seam! Maximum temperature
is 200°C (=392°F). One side surface resistivity <0.5 Ohm/sq.
Can also be cut and sewn like ordinary fabric.

This fabric offers an amazing shielding performance: >60 dB
from 10 MHz to 3+ GHz. Will also block virtually all ELF &
VLF electric fields when grounded. Great for shielding
extension cords and computer cables. Connect strips of it to
make a sheet shield under your bed, or hang it on the wall.
Makes a great liner for drapes too! Line a vest or a hat to protect
your vital organs from radiowaves and electric fields. It doesn’t
breathe well, and Nickel may cause skin irritation, so plan to
line it with cotton if you will be using it against the skin. 230
g/m?, 0.17 mm thick. UL 94V-0 level flame retardant. RoHS
Compliant. Gray, 14 inch wide.

Shieldit Super (Cat. #1220)
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Ferrite Bead Clip

Source: EBAY, 2015

MATERIAL CHARACTERISTICS

i RESIDUAL | SATURATION | __ _
sirining | mamnt | pmscmons, | Mt | SN seacnmrns | copis e | MATERIAL
DENSITY(Br) | DENSITY(Bs)

UNIT ui MHZ Gauss Gauss Qested © cfem’
F5B 700+/-25% 0.1-1.0 1200 2750 0.35 120 49

1000
= /
AT
L1
L1

1
1 10 100 1000

Frequency(Mhz)

Source: EBAY, 2015
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