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Performing EMF measurements with the
9100 Handheld Spectrum Analyzer Series

boosting wireless efficiency



Introduction to EMF measurements

More and more sources of electromagnetic fields, mostly trans-
mitters for mobile radio, broadcasting and other radio services,
are being created and installed. Equipment for home and office
communication and other technical devices also contribute to
the exposure to electromagnetic fields in the working environ-
ment and at home. For health protection regulatory bodies
have implemented limit recommendations which were turned
into national laws. Network operators, companies installing
transmitters for broadcasting and regulatory bodies are faced
by the challenge of verifying that limits specified for electro-
magnetic fields are observed by the sources at hand.

The Willtek 9102 or 9103 Handheld Spectrum Analyzer in
conjunction with the 9131 EMF Measurement Option and the
appropriate accessories, i.e. antennas, offers a handheld solu-
tion and easy-to-use solution for this application area.

The following sections provide you with an introduction to the
concepts of EMF verification and show how to perform EMF
measurements with the 9102 or 9103 in conjunction with the
9131 EMF Measurement Option.

Electromagnetic fields are usually measured over a defined
frequency range to determine the amount of radiation emit-
ted by certain sources, such as broadcast stations or mobile
phone base stations. Thus, measurements should be performed
on a frequency where radiation is expected, e.g. on a broad-
cast or cellular radio frequency. For precise measurements

a frequency-selective receiver with high sensitivity, a large
dynamic range and precise measurements of the field strength
is required. These are the prerequisites for accurate and repro-
ducible measurement results.

Basically, there are two different measurement approaches in
EMF verification:

e radiation emission and
® radiation immission

The equipment and the methods used vary according to meas-
urement type. With the 9102 or 9103 Handheld Spectrum
Analyzer in conjunction with the 9131 EMF Measurement
Option and the appropriate accessories, i.e. antennas,

Willtek offers a measurement solution covering the different
approaches and requirements.

In the following two sections the radiation emission and
immission concepts are explained. Furthermore these sections
provide you with an overview on the equipment needed in
order to perform EMF measurements depending on the meas-
urement approach.



Radiation emission

Using this measurement type operators of cellular networks
and broadcast stations verify that the radiation of a particular
transmitter installed is within the limits specified by law and
regulatory bodies. In many countries worldwide regulatory
bodies stipulate a proof of regulation adherence. The radiation
emission measurement is a directional measurement determin-
ing the electromagnetic field emitted by a transmitter. Within
the measurement setup a directional antenna helps to measure
the emitted radiation.

Measurement setup for emission measurements

For performing emission measurements according to ICNIRP
(International Commission on Non-lonizing Radiation
Protection) standard with the 9102 or 9103 you just need the
following two pieces of equipment:

® 9102 or 9103 Handheld Spectrum Analyzer equipped
with the 9131 EMF Measurement Option and the
9132 RMS Detector Option

e g directional antenna

Willtek offers two different directional antennas for performing
radiation emission measurements. For a detailed description of
these two antennas, refer to “Directional antennas” on page 6.

This measurement setup consisting of the 9102 or 9103 and
the directional antenna provides a handheld solution for per-
forming radiation emission measurements easily and efficiently.

Radiation immission

For engineering offices and requlatory bodies the specific
radiation exposure in a particular place is of special interest.
During an immission measurement the electromagnetic field
exposure is measured at different locations within a designated
area to identify minimum and/or maximum radiation. Typical
applications for this kind of measurement are for example:

® Measurements for defining security zones in close prox-
imity of transmitter sites

® Measurements for determining radiation exposure of
representative and especially sensitive facilities, e.g.
schools, nursery schools and hospitals situated in prox-
imity of transmitter sites

® long-term measurements for determining immission
fluctuations

Measurement setup for immission measurements

As for emission measurements you just need two pieces of
equipment for performing immission measurements with the
9102 or 9103:

® 9102 or 9103 Handheld Spectrum Analyzer equipped
with the 9131 EMF Measurement Option and the
9132 RMS Detector Option

e 9170 Biconical Antenna (for a detailed description refer
to "9170 Biconical Antenna" on page 5)

or

e 9171 Isotropic Antenna (for a detailed description refer
to "9171 Isotropic Antenna" on page 6)

The type of antenna you use depends on your measurement
requirements. The detailed descriptions of the two different
antenna types in "Measurement antennas” on page 4 provide
you with useful information for selecting the appropriate
measurement antenna for your EMF measurement.

In this measurement setup the 9102 or 9103 captures the elec-
tromagnetic waves from all directions and displays the overall
field strength in the desired frequency range.



Measurement methods

The location for performing EMF measurements is usually
predefined. A main goal of performing EMF measurements is
determining the radiation people are exposed to in their eve-
ryday life, so the measurements are usually done at locations
where people stay for a while, e.g. their work place, home, but
also restaurants or sidewalks etc. At the measurement loca-
tions a search for the maximum field strength has to be per-
formed in order to determine the radiation exposure caused for
example by mobile network base stations. For longterm EMF
measurements first the maximum field strength is determined
and then the antenna is placed on the location of maximum
exposure. Basically there are two methods for determining the
maximum field strength within a designated measurement
area:

e The stirring method or
® the multipoint method

Using each of the two methods the user will move with the
antenna within the area to be measured as shown in the fol-
lowing graphic depicting a user determining the maximum
field strength using a measurement setup involving an iso-
tropic antenna.
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Stirring method

Using the stirring method the user sets the measurement
instrument to maximum hold and moves the antenna within
the designated measurement area. Depending on the antenna
used the user has to be very thorough in covering the desig-
nated measurement area in order to capture the different loca-
tions, directions of incidence, and polarisations equally. Using
an isotropic antenna directions of incidence and polarisations
can be neglected, thus an isotropic antenna provides a more
comfortable solution for using the stirring method. For further
details on the characteristics of different antennas, refer to
"Measurement antennas” on page 4. After completing the cov-
erage of the designated measurement area the measurement
instrument provides the maximum field strength value.

Multipoint method

The multipoint approach involves a predefined multipoint
matrix providing the user with designated measurement points.
For this purpose the dimensions of the measurement area
first have to be determined and the measurement points have
to be specified. At each measurement point a measurement
has to be taken. As three measurements are required at each
point (one for each direction, x v, z), it is recommended to use
an isotropic antenna for performing measurements using the
multipoint method. For further details on the characteristics
of different antennas, refer to "Measurement antennas” on
page 4. The user performs the measurement at each of the
measurement points and documents the individual measure-
ment results.

Another possibility is to use a simplified approach to the
multipoint method. As for the stirring method the user sets the
measurement instrument to maximum hold and moves within
the designated measurement area covering all predefined
measurement points using an isotropic antenna.

Compared to the stirring method the multipoint method,
whether in its pure or in its simplified form, has the advantage
of offering a guideline to the user performing the measure-
ments and thus constitutes a more structured approach.

Measurement antennas

The antenna is one of the most important factors in EMF
measurements. There are different types of antennas which can
be used for measuring field strength depending on your meas-
urement requirements. Willtek offers a range of antennas for
different measurement requirements:

® The 9170 Biconical Antenna with a frequency range
from 60 to 2500 MHz for immission measurements

® The 9171 Isotropic Antenna with a frequency range
from 50 to 3000 MHz for immission measurements

e The 9172 and 9173 Directional Antennas, two antennas
with a frequency range of 80 to 1000 MHz and 300 to
3000 MHz respectively for emission measurements

For ordering details for Willtek antennas and antenna accesso-
ries, refer to the 9102 or 9103 user's guide delivered with your
instrument.

During measurements the antenna converts the free progres-
sive wave into a line wave. For antenna calibration a correc-
tion table containing k factors is required. These factors are



proportionality factors which correct the antenna's frequency
response and help to convert the measured power or voltage
to field strength or power density. Using the k factor table the
measured level is converted into the relevant quantities, the
field strength measured in V/m and the power density meas-
ured in W/m2.

Willtek delivers its measurement antennas in conjunction with
the appropriate correction factor tables. Using the 9100 Data
Exchange Software you can transfer the k factor tables deliv-
ered to your instrument. With the 9171 Isotropic antenna this
step is not necessary as the factors are stored in a memory
inside the antenna interface. You can also use the 9100 Data
Exchange Software to collect the correction data for antennas
from other vendors and transfer them to your 9102 or 9103.
For further details on using the 9100 Data Exchange Software,
refer to the 9102 or 9103 user's guide included on the docu-
mentation CD delivered with your instrument. After transfer-
ring the correction tables to the instrument they will be avail-
able for selection for EMF measurements.

Willtek also offers antenna accessories like a tripod as well as
calibrated cables. Thus you will be able to master any situa-
tion in the field using the 9102 or 9103 and its accessories. If
you use a tripod and cable setup for your measurements, cable
attenuation is taken into account by activating the appropriate
cable factor on the instrument.

Following is a general technical description of the different
measurement antenna types providing information on the rel-
evant measurement purpose as well as technical details. For a
detailed description of all individual steps to be taken during
EMF measurements using the different measurement antenna
types, refer to "Performing an automatic EMF measurement”
on page 7 and "Performing a manual EMF measurement” on
page 10.

9170 Biconical Antenna

Biconical antennas are characterised by their dipole-like
structure. The two reception lobes are highly symmetrical and
provide the biconical antenna with two main reception direc-
tions with an opening angle of 120° each. When manually
turning the biconical antenna during measurements into three
main panes (x, y, z) the same antenna element is used for the
measurements in each of the different directions. This leads
to an unmatched isotropy and thus makes biconical antennas
most suitable for high-precision measurements. Mounting the
antenna on a turning device you can easily turn the antenna
in the directions indicated on the device and perform the
measurements for each pane. Thereby a globe-like coverage
for the measurement, comparable to the one using an isotropic
antenna, is achieved as shown in the following graphic.

The 9102 and 9103 support consecutive measurements in three
axes and automatically calculates the resulting field strength.

Willtek offers the 9170 Biconical Antenna for EMF immis-
sion measurements with the 9102 or 9103 and the 9131 EMF
Measurement Option.

For ordering information and technical specifications of the
9170 Biconical Antenna, refer to your 9102 or 9103 user's
guide.



9171 Isotropic Antenna

The most comfortable and fastest solution for performing EMF
immission measurements comprises using an isotropic anten-
na. In an isotropic antenna three antennas or dipole elements,
one for each direction (x, y and z), are arranged orthonogally
and combined by interconnection as shown in the following
graphic.

Willtek offers the 9171 Isotropic Antenna for EMF immis-

sion measurements with the 9102 or 9103 equipped with the
9131 EMF Measurement Option. The 9171 Isotropic Antenna is
controlled by the 9102 or 9103 Handheld Spectrum Analyzer,
rendering manual rotation of the antenna during measure-
ments unnecessary. This antenna enables you to perform fast
automatic measurements. Remote control is achieved by way
of a circuit integrated into the antenna. The circuit is con-
nected to the 9102 or 9103's Multi Port connector via an addi-
tional shielded cable with a high-precision connector. Via this
connection the 9102 or 9103 also reads the calibration data,
i.e. the k factor correction information, automatically from the
EPROM within the circuit. As soon as you connect the cable to
the 9102 and 9103's Multiport the instrument automatically
detects the antenna and loads a set of individual calibration
values from the antenna.

On starting the measurement the instrument automatically
controls the antenna's receiving direction, performs the meas-
urements in each direction and calculates the isotropic total
value from the three individual measurement values.

For ordering information and technical specifications of the
9171 Isotropic Antenna, refer to your 9102 or 9103 user's
guide.

Directional antennas

Directional antennas are log-periodic broadband antennas cov-
ering a wide spectrum of applications. They are typically used
for measuring the emission from a specific antenna site.

Willtek offers two different directional antennas of 1 m length
each accommodating different frequency ranges:

e 9172 Directional Antenna - 80 to 100 MHz
e 9173 Directional Antenna — 300 to 3000 MHz

Thanks to their small angle of beam and their excellent fre-
quency response, these two directional antennas can also be
used for EMF prequalification and for finding interferers. With
these two antenna types and their overlapping frequency rang-
es, the whole range of commercial radio services is covered.

For ordering information and technical specifications of the
9172 and 9173 Directional Antennas, refer to your 9102 or
9103 user's guide.



EMF measurements with the 9102 and 9103

The 9102 or 9103 in conjunction with the 9131 EMF
Measurement Option offers the EMF (EMI) measurement mode
allowing you to perform radiation measurements easily and
efficiently. All you need to effectively record electromagnetic
fields is the 9102 or 9103 with the 9131 EMF Measurement
Option installed and the appropriate antenna for your meas-
urement method.

The EMF (EMI) measurement mode enables you to perform
automatic EMF measurements upon the press of a button. In
this mode, the 9102 or 9103 measures the electromagnetic
field over a user-definable frequency range and displays the
field strength in VV/m or the power density in W/mZ2. All neces-
sary functions, e.g. detecting the peak value over a given time
period or integrating the broadband signal power over a given
frequency range, are available. You can compare the recorded
measurement values with the relevant threshold values.

Results can be displayed in logarithmic or linear format, the
displayed range quickly and easily being adapted to the meas-
ured signal. The measured signals can be displayed both graph-
ically and numerically in logarithmic or linear terms.

In EMF (EMI) mode the 9102 or 9103 measures the electrical
field strength (E) as well as the power density (S) to enable you
to compare the measured EMF with the binding limits specified
by the responsible regulatory bodies. You can specify which
result should be displayed.

The display unit for the electrical field strength is V/m.

The electrical field strength is calculated as the square root
taken from S x Ry, with Rqy being the air wave resistance of
377 Q.

The 9102 or 9103 displays the total electrical field strength by
adding all measurement values measured for the three direc-
tions X, y, z.

Eresult is calculated as the square root taken from Exresult2+

2 2
Eyresult™ Ezresult™

The display unit for the power density is W/m?2.

Itis calculated as S = Er2 + Rg- Rp again being the air wave
resistance of 377 Q.

The following sections explain how to perform EMF measure-
ments with the 9102 or the 9103. As the most typical applica-
tion examples in this area are immission measurement we will
concentrate on two different immission measurement exam-
ples: an automatic measurement in conjunction with the 9171
Isotropic Antenna and a manual measurement in conjunction
with the 9170 Biconic Antenna.

The preparative steps which have to be performed before
starting the actual measurement, e.g. selecting the EMF (EMI)
measurement mode, setting the required frequency range,
selecting the measurement unit and specifying the measure-
ment result to be displayed (power density or field strength)
are identical for both measurements with the exception of
connecting the antennas to the 9102 or 9103. The steps
involved in this procedure depend on the antenna used.

Due to the physical nature of EMF measurements the following
has to be taken into account:

When performing measurements on broadband signals the
electrical field strength or the power density displayed may
show deviations. In this case the measurement has to be per-
formed via a channel power measurement. Furthermore a very
big or very small relation between span and RBW may lead to
false measurements or invalid measurement results.

Performing an automatic EMF measurement

With the 9171 Isotropic Antenna you can perform measure-
ments in automatic mode. A prerequisite for performing
automatic measurements is that the 9171 Isotropic Antenna's
controller cable is connected to the 9102 or 9103's multiport.
Via this connection the 9102 or 9103 reads the relevant cor-
rection data from the antenna and controls the measurement.
However, if you use a tripod measurement setup in conjunction
with an extension cable, the cable attenuation also has to be
taken into account by using cable correction data. For further
information this measurement setup, cable attenuation and
on activating cable correction data, refer to your 9102 or 9103
user's guide.

There are two different options selectable from the Measure
menu for perfoming automatic measurements: Auto and Quick.
In the following application example we will concentrate on
the Auto mode. For a description of the Quick mode, a spe-
cial form of the Auto mode, refer to your 9102 or 9103 user's
guide.



Auto measurements provide you with the comfort of the 9102
or 9103 controlling the measurement process for all three
measurement panes. Once you start your Auto measurement
the 9102 or 9103 will run automatically through all measure-
ments and calculate and display the overall measurement
result from the individual results for x, y and z. However, you
can specify the measurement time.

Connecting the isotropic antenna

The first preparative step is to establish a connection between
the 9102 or 9103 and the 9171 Isotropic antenna. To do so,
simply connect the antenna directly to the 9102 or 9103's RF
in connector and connect the controller cable to the 9102 or
9103's Multi Port connector. As soon as you have connected
the antenna to both connectors the spectrum analyzer auto-
matically detects the antenna and loads the correction data.

If you connect the antenna controller to the instrument with
the EMF (EMI) mode already running, it takes about 10 seconds
for the 9102 or 9103 to detect the antenna. In order to avoid
any disturbance of the process do not press any buttons on the
instrument during this time.

Selecting the EMF (EMI) measurement mode
To select the EMF (EMI) mode, proceed as follows:

1. Push the MoDE function key.
The Mode menu appears.

2. Select EMF (EMI).
The EMF (EMI) main menu appears.

The EMF (EMI) mode is available on the 9102 and 9103 in con-
junction with the 9130 EMF Measurement Option and is model
specific.

Setting the unit

After selecting the EMF (EMI) measurement mode the next
step is to select the unit.

1. In the main menu, select Level > Units.

2. You can use logarithmic or linear units. In order to tog-
gle the display between logarithmic and linear units
press the Unit softkey in the lower right corner of the
display and select log or lin.

3. You can now choose between the following units via
the Unit softkey in the upper right corner of the display.
Logarithmic units: dBm/m?2, dBpV/m and dBV/m
Linear units: V/m, mW/m?2

Setting the frequency range

The next step is to set the frequency range for the EMF meas-
urement. In the EMF (EMI) main menu press the Freq softkey
to select the desired frequency band. Now the EMF (EMI)
Frequency menu is displayed.

There are different methods to set the frequency range to be
measured; the range can be expressed by either the start and
stop frequencies (i.e. first and last frequencies on the display),
or by center frequency and span (i.e. the center and the fre-
quency range), or by other combinations of center frequency,
span, start and stop frequencies. All four parameters are
accessible in the 9102 and 9103's Frequency menu. For further
details the different methods of setting the frequency range
refer to your 9102 or 9103 user's guide.

Specifying the display calculation

After setting the frequency range we now specify which meas-
urement result the 9102 or 9103 is to display: field strength
(E) in V/m or power density (S) in W/mZ2. You can switch the
display between these two results values.

This step is preparative and has to be taken before you start
your actual measurement in automatic as well as manual
mode.

To switch the display between electrical field strength and
power density, proceed as follows

1. In the EMF (EMI) main menu select Measure >
Display Calculation.

2. Toggle the Display softkey until the required option, E
for electrical field strength and S for power density, is
highlighted. In the upper left corner of the display the
appropriate value will be displayed during your meas-
urement in the relevant unit: electrical field strength in
V/m and power density in W/m?2.



Setting the reference level

The next step is setting the reference level for the measure-
ment display. The reference level basically determines the level
at the top of the display. The vertical axis is divided into eight
horizontal lines; you can adjust the scale (which defaults to
10 dB per line) to your preferences.

In order to set the reference level proceed as follows:

1. In the main menu, push the Ref. Level softkey. You can
also select Level followed by Ref. Level Alternatively,
push the REF function key.

The reference level input field opens.

Starting the Auto measurement

You can now start your actual EMF measurement in Auto
mode. In order to do so proceed as follows:

1. In the EMF (EMI) main menu select Measure. The EMF
(EMI) Measure menu is displayed.

Electrical field strength

0.163452 V/m

Ant. Factor: AT3000_X

EMF (EMI)

off

Depending on the unit you use and the specified display cal-
culation the Ref. Level softkey changes to Ref. Power or Ref.
Voltage. Furthermore the input field name and the display on
the left-hand side of the screen changes accordingly.

2. Enter the new reference power or voltage either using
the numeric keys, closing the input field with the
appropriate enter key, or with the UP/DOWN arrow
keys.

The new reference level appears at the top of the verti-
cal axis. The reference is based on the actually set output
power.

For further details on specifying level settings refer to your
9102 or 9103 user's guide.

Activating the antenna factor settings

After the antenna is detected and the correction data are
loaded the 9102 or 9103 switches to the Level menu and the
Antenna Factor softkey is highlighted. To activate the antenna

factor, press the Antenna Factor softkey until on is highlighted.

Ref. 117.0
Level H Manual
1

dBpVim

Quick

Continue !

10.00MHzfdiv Center: 975.0000MHz Span: 100.0000MHz

Display Main Cancel !
Calculation

2. In the Measure menu select Meas. Time. An input
field for the measurement time will be displayed.

3. Enter the time interval to be used for measuring on
each of the measurement panes. The default is 360 sec-
onds, the maximum value is 600 seconds. Press ENTER
to set the measurement time.

4. Now select the Auto softkey and press Continue ! to
start the Auto measurement.

5. On the right-hand side of the display the red Measure
indicator shows that a measurement is in progress.
Above this indicator the direction measured is shown (x
as the first one).

You can abort the measurement by pressing the
Cancel ! softkey.

6. On completing the measurement for the x measurement
pane the Measure indicator disappears and the 9102 or
9103 automatically switches to y followed by z.

7. On completion of the measurement the measure-

ment result is displayed with the graph automatically
put on hold and the overall calculated electrical field
strength or power density, depending on the selection
you have made via Measure > Display Calculation
(see "Specifying the display calculation” on page 8) is
displayed. You can now save your results trace on the
instrument.



Performing a manual EMF measurement

The manual measurement mode provides you with a comfort-
able way of performing EMF measurements using the 9170
Biconical Antenna. For this type of EMF measurement the
9170 Biconical Antenna is turned manually in each of the
measurement directions (x, y and z), usually mounted on a
turning device. For each direction the 9102 or 9103 performs
the measurement of electrical field strength or power density
depending on the selection you have made via Measure >
Display Calculation (see “Specifying the display calculation” on
page 8). You start the individual measurements manually after
turning the antenna in the relevant direction. As for automatic
measurements you can also specify the measurement time

for each direction. On completing all three measurements the
9102 or 9103 calculates the total result value.

As the k factor correction data are not automatically loaded
and activated when using a biconical antenna you have to
activate the appropriate correction table manually on your
instrument. Also, as the biconical antenna will often be
mounted on a tripod and connected to the 9102 or 9103 via
an extension cable, the cable factor has to be activated manu-
ally. For further information on this measurement setup, cable
attenuation and on activating cable correction data refer to
your 9102 or 9103 user's guide.

Connecting the biconic antenna

The first step is to establish a connection between the 9102 or
9103 and the 9170 Biconical Antenna. In order to do so simply
connect the antenna via an RF cable to the 9102 or 9103's RF
in connector.

Steps identical to automatic mode

The following measurement steps are identical to the ones
described for the automatic measurement:

e Selecting the EMF (EMI) measurement mode
e Setting the unit

e Setting the frequency range

e Specifying the display calculation

e Setting the reference level

For detailed descriptions of these measurement steps refer to
“Performing an automatic EMF measurement" on page 7.
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Specifying antenna factor settings

The scope of delivery of the 9170 Biconical Antenna includes
the appropriate k factor correction table. The data are available
within the 9100 Data Exchange Software. For details on down-
loading the data the 9102 or 9103 and managing antenna
factors within the 9100 Data Exchange Software refer to your
9102 or 9103 user's guide.

To activate the appropriate antenna factor for your EMF meas-
urement, proceed as follows:

1. In the EMF (EMI) main menu select Level > Ant. Factor
Memory. The Antenna Factor Memory menu is dis-
played.

Power density

Recall
0.000004 W/m? EMF (EM I) Antenna
Ant. Factor: not loaded Factor
Ref. 20.4) ] Recall
Level | Cahle
dBmAmE Factor
0.4 : Delets
Antenna
Factor
Count
952 Delete
-19.5] Cable
Factor
-39.6]
| RMS | Delete
[A (MAX) ] Al
596 ! Ant. Fac.
260.0MHz/div Start: 1.000000GHz Stop: 3.600000GHz Delete
q Limits Limit Ant. Factor Main Al
pesel LS Evaluation Memory Cab. Fac.
2. Press the Recall Antenna Factor softkey. A dropdown

list showing all antenna factors stored on the system is
displayed.

w

. Select the appropriate antenna factor and press Enter.
Now the Level menu is displayed again.

To activate the antenna factor selected, toggle the Antenna
Factor softkey until on is highlighted.

Starting the manual measurement

You can now start your actual EMF measurement in Auto
mode. In order to do so proceed as follows:

1. In the Measure menu select Meas. Time. An input field
for the measurement time will be displayed.

2. Enter the time interval to be used for measuring on
each of the measurement panes. The default is 360 sec-
onds, the maximum value is 600 seconds. Press Enter to
set the measurement time.



3. Now select the Manual softkey. The softkeys for the
three different measurement directions (x, y and z) are
available on the right-hand side with x highlighted as
the first measurement direction and the x direction
indicator displayed on the left-hand side as shown in
the following picture.

Power density

0.000003 W/m?
Ant. Factor: not loaded

EMF (EMI)

off

Manual

Ref. 20.4]
Level

dBmim*

0.4|

Count
267 ‘
-198 ! z

Meas.

-39.6
| RMS | |
[A (MAx) | . Continue !
i

-59.6 I
260.0MHz/div Start: 1.000000GHz Stop: 3.600000GHz
Display Main Cancel !
Calculation

4. Press Continue ! to start the first measurement. On
the right-hand side of the display the red Measure indi-
cator shows that a measurement is in progress.

You can abort the measurement by pressing the Cancel !
softkey. After completion of the measurement the Measure
indicator disappears.

Time

5. Now press the Y softkey followed by Continue ! to
start the measurement for the y direction. The proce-
dure is identical to the one described for the x direction
above.

6. After completion of the y measurement press the Z
softkey followed by Continue !. The procedure is iden-
tical to the one described for the x direction above.

7. On completion of the measurement the measure-

ment result is displayed with the graph automatically
put on hold and the overall calculated electrical field
strength or power density, depending on the selection
you have made via Measure > Display Calculation
(see "Specifying the display calculation” on page 8) is
displayed. You can now save your results trace on the
instrument.

The measurement result

As for the other 9102 or 9103 measurement modes you can
use the spectrum analyzer's trace, marker and limit line func-
tionality to further analyze and document measurement results
after entering all DTF measurement parameters. For a detailed
description of these functionalities refer to the 9102 or 9103
user's guide.

Following is a measurement results display of an EMF meas-
urement showing the electrical field strength in V/m in linear
terms with the specified unit dBuV/m. markers have been used
to indicate the measured values at different frequencies.

Electrical field strength

0.143426 V/m
Ant. Factor: ATI000_X

88.5dBuVim /948.20MHz
79.6dBpvim f935.60MHz EM F (EM I)
84.3dBpvim {1.0002GHz
87.1dBpVim f356.20MHz

dBmim?

BRBEXR

Unit

dBmvim

dBV/im

10.00MHz/div Center: 975.0000MHz Span: 100.0000MHz

Unit
] Limits Limit Ant. Factor Main
Ewvaluation Memory Memory log

1



Analyzing and documenting EMF measurement
results

You can transfer the results of the measurements performed
with your 9102 or 9103 Handheld Spectrum Analyzer via a
LAN or RS-232 interface and using the 9100 Data Exchange
Software, which is included in the delivery of your 9102 or
9103, to your PC. The results are displayed on the PC as they
are displayed on the instrument.

The 9100 Data Exchange Software also offers special meth-
ods for documenting your measurement results. In addition

to the six markers that can be set on the 9102 and 9103 you
can include up to four additional markers in the measurement
result display on your PC and have comment fields assigned to
them. Thus up to ten markers can be used on each trace. Using
the additional four markers with their comment fields you can
mark and comment on values that are within tolerance limits
although critical. The measurement values at the marker posi-
tions are of course included in the display. Using the limit line
functionality result values can be assessed at a glance. You can
also include measurement parameters in the display to docu-
ment the measurement conditions.

For a detailed description of the 9100 Data Exchange Software
refer to your 9102 or 9103 user's guide.

will'tek

Willtek Communications GmbH
85737 Ismaning

Germany

Tel: +49 (0) 89 996 41-0

Fax: +49 (0) 89 996 41-440
info@willtek.com

Willtek Communications UK
Cheadle Hulme

United Kingdom

Tel: +44 (0) 161 486 3353
Fax: +44 (0) 161 486 3354
willtek.uk@willtek.com

Willtek Communications SARL
Roissy

France

Tel: +33(0) 172023030
Fax: +33 (0) 149 38 01 06
willtek.fr@willtek.com

Willtek Communications Inc.
Parsippany

USA

Tel: +1 973 386 9696

Fax: +1 973 386 9191
willtek.cala@willtek.com
sales.us@willtek.com

Willtek Communications
Singapore

Asia Pacific

Tel: +65 6827 9670
Fax: +65 6827 9601
willtek.ap@willtek.com

Willtek Communications Ltd.
Shanghai

China

Tel: +86 21 5835 8039
Fax: +86 21 5835 5238
willtek.cn@willtek.com

© Copyright 2007

Willtek Communications GmbH.

All rights reserved.

Willtek Communications, Willtek
and its logo are trademarks of
Willtek Communications GmbH.

All other trademarks and registered
trademarks are the property of their
respective owners.

Note: Specifications, terms and con-
ditions are subject to change without
prior notice.

9100/AN723/0807/EN




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


