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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu
Company uses the following symbols to indicate safety-related information. For your own
safety, please read the information carefully before operating the equipment.

Symbols Used in Manuals

Danger

This indicates a very dangerous procedure that could result in serious injury
or death, or loss related to equipment malfunction, if not performed properly.

Warnin
9 This indicates a hazardous procedure that could result in light-to-severe

injury or loss related to equipment malfunction, if proper precautions are not
WARNING A\ | iaken.

Caution

This indicates a hazardous procedure that could result in loss related to
equipment malfunction if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manuals

The following safety symbols are used inside or on the equipment near operation locations to
provide information about safety items and operation precautions. Ensure that you clearly
understand the meanings of the symbols and take the necessary precautions before operating
the equipment. Some or all of the following five symbols may or may not be used on all
Anritsu equipment. In addition, there may be other labels attached to products that are not
shown in the diagrams in this manual.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates a compulsory safety precaution. The required operation is indicated

This indicates a note. The contents are described in the box.

@I @ E These indicate that the marked part should be recycled.

Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A Safety-1
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For Safety

Warning Always refer to the operation manual when working near locations at
which the alert mark, shown on the left, is attached. If the operation,
etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the equipment
performance may be reduced. Moreover, this alert mark is sometimes
used with other marks and descriptions indicating other dangers.

Warning
When supplying power to this equipment, connect the accessory
3-pin power cord to a 3-pin grounded power outlet. If a grounded
3-pin outlet is not available, use a conversion adapter and ground the

or green wire, or connect the frame ground on the rear panel of the

equipment to ground. If power is supplied without grounding the
equipment, there is a risk of receiving a severe or fatal electric shock.

Warning

WARNING /A\

This equipment can not be repaired by the operator. Do not attempt to
remove the equipment covers or to disassemble internal
components. Only qualified service technicians with a knowledge of
electrical fire and shock hazards should service this equipment.
There are high-voltage parts in this equipment presenting a risk of
severe injury or fatal electric shock to untrained personnel. In
addition, there is a risk of damage to precision components.

Caution

L

Electrostatic Discharge (ESD) can damage the highly sensitive
circuits in the instrument. ESD is most likely to occur as test devices
are being connected to, or disconnected from, the instrument’s front
and rear panel ports and connectors. You can protect the instrument
and test devices by wearing a static-discharge wristband.
Alternatively, you can ground yourself to discharge any static charge
by touching the outer chassis of the grounded instrument before
touching the instrument’s front and rear panel ports and connectors.
Avoid touching the test port center conductors unless you are
properly grounded and have eliminated the possibility of static
discharge.

Repair of damage that is found to be caused by electrostatic
discharge is not covered under warranty.

Safety-2
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Chapter 1 — General Information

1-1 Introduction

The BTS Master offers a wide range of display options for 1-port and 1-path 2-port vector
corrected measurements.

Cable and antenna analyzer measurements include: Return Loss/VSWR, Cable Loss,
Distance-To-Fault (RL and VSWR), 1-Port Phase, Smith Chart, 2-Port Gain, 2-Port Phase.

1-2 General Measurement Setups

Please refer to the BTS Master User Guide for setting frequency, span, amplitude, GPS,
limit lines, markers, file management, and system settings. Chapter 2 details Cable and
Antenna measurements. Calibration is discussed in Chapter 3.

1-3  Selecting the Cable and Antenna Mode

1. Press the Shift key followed by pressing the Mode (9) key on the numeric keypad to open
the Mode Selector list box.

2. Use the directional arrow keys or the rotary knob to highlight the mode, and press the
Enter key to select.

. The maximum input power without damage is +30 dBm on the RF In port. To
Caution .
prevent damage, always use a coupler or high power attenuator.
Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 1-1
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Chapter 2 — Cable and Antenna
Analyzer

2-1 Overview

This chapter shows how to setup the instrument and perform basic line sweep measurements.

Confirm that the instrument is in Cable & Antenna Analyzer mode. Refer to

Note  .General Measurement Setups” on page 1-1.

For accurate results, the instrument must be calibrated before making any measurements.

The instrument must be re-calibrated whenever the temperature exceeds the calibration
temperature range or when the test port extension cable is removed or replaced. Unless the
calibration type is Flexcal, the instrument must also be re-calibrated every time the setup
frequency changes. See Chapter 3, “Calibration” for details on how to perform a calibration.

2-2  Using Markers

Pressing the Marker function hard key below the display will bring up the Marker menu.

Press the Marker submenu key to select a marker. The underlined number indicates the
active marker. The On/Off submenu key turns the selected marker On or Off. Use the arrow
keys, the keypad or the rotary knob to move the marker. The current value for the selected
marker is shown above the upper left corner of the graph.

The Delta submenu key is available for each marker giving a total of 6 Delta markers.
The Marker Table submenu key displays a table of up to six Markers and 6 Delta Markers
simultaneously, showing frequency and amplitude respectively (Figure 2-1).

The Marker to Peak submenu key moves the currently selected marker to the peak of the
trace. The Marker to Valley submenu key moves the currently selected marker to the valley of

the trace.
Note Screen captured images are provided as examples. The image and measurement
details shown on your instrument may differ from the examples in this user guide.
Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 2-1
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2-2 Using Markers Cable and Antenna Analyzer
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Figure 2-1. Marker Table
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Cable and Antenna Analyzer 2-3 Using Limit Lines

2-3  Using Limit Lines
To access the functions under the Limit menu, press the Shift key, then the Limit (6) key.

Limit lines can be used for visual reference only, or for pass/fail criteria using the limit alarm.
Limit alarm failures are reported whenever a signal is above the upper limit line or below the
lower limit line.

Each limit line can consist of a single segment or as many as 40 segments across the entire
frequency span of the instrument. These limit segments are retained regardless of the current
frequency span of the instrument, allowing the configuring of specific limit envelopes at
various frequencies of interest without having to re-configure them each time the frequency is
changed. To clear the current limit setup configuration and return to a single limit segment
starting at the current start frequency and ending at the current stop frequency, press the
Clear Limit submenu key.

The Limit On/Off submenu key turns the currently limit line on or off.

The Multi-Segment Edit submenu key displays a submenu that allows the creation or editing of
single or multi-segment limit lines. The currently active limit point is marked by a red circle
on the display.

The Limit Alarm submenu key enables the alarm to beep when a data point exceeds the limit.

The Clear Limit submenu key deletes all limit points for the currently active limit line and
defaults to a single limit whose amplitude value will be selected to make it visible on the
screen. The other limit line is not altered.

Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 2-3
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2-3 Using Limit Lines Cable and Antenna Analyzer

Setting up Non-segmented Limit Lines
1. Press the Shift key, then the Limit (6) key.
2. Press the Limit On/Off submenu key to turn on the limit line.

3. Press the Single Limit submenu key to set the amplitude value of the limit line.

Mnritsu 03/23/2009 05:51:49 am
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hulti- Segment
Edit
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Figure 2-2. Single Limit Lines
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Cable and Antenna Analyzer 2-3 Using Limit Lines

Segmented Limit Lines
The following procedure creates limit lines for a Return Loss Measurement. Limits are set to:
¢ 0 dB between 1800 MHz and 1830 MHz
¢ 13.5 dB between 1830 and 1870 MHz, and
¢ 0 dB between 1870 and 1900 MHz.
The frequency is set from 1800 MHz to 1900 MHz.
1. Press Shift and then Limit (6) to enter the Limit menu.
2. Press the Multi-Segment Edit key/

3. The default limit line has two points. In this example, 3 segments require 6 points.
Press the Add Point key four times to add four more points.

4. Press Next Point Left until the highlighted red point is the first point to the left. Press
Point Value and enter 0 dB.

5. Press Next Point Right and set the Point Value to 0 dB for the second point from the left.
Press Point Freq and enter 1830 MHz.

6. Press Next Point Right and set the Point Value to 13.5 dB for the third point from the left.
Press Point Freq and enter 1830 MHz.

7. Press Next Point Right and set the Point Value to 13.5 dB for the fourth point from the
left. Press Point Freq and enter 1870 MHz.

8. Press Next Point Right and set the Point Value to 0 dB for the fifth point from the left.
Press Point Freq and enter 1870 MHz.

9. Press Next Point Right and set the Point Value to 0 dB for the sixth point from the left.
Press Point Freq and enter 1900 MHz.

]/\I‘ll‘itsu 03/23/2009 03:46:20 am Lirmit Edit
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Figure 2-3. Segmented Limit Lines
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2-4 Using Trace Math Cable and Antenna Analyzer

2-4

Using Trace Math

Trace Math menu is an excellent tool for comparing two traces. It is possible to upload traces
using Master Software Tools, store those traces in memory, and compare the stored trace
with a more recent trace. It is also possible to use the trace math features to normalize the
trace and obtain a reference for S21 measurements where a full 2-port calibration is not
needed. The trace math menu can be used to add or subtract logarithmic data (multiply and
divide linear data).

The Trace Math menu is accessed by pressing the Shift key and the Trace (5) key.

Example 1

Comparing the Return Loss data for two five meter cables, Cable A and Cable B (Figure 2-4).

[=2]

1. Press the Measurement main menu key and press the Return Loss submenu key.
2. Connect Cable B to the BTS Master RF Out port.

3.
4
5

Press the Shift key and the Trace (5) key.

. Press the Copy Trace To Display Memory submenu key.
. Connect Cable A to the BTS Master RF Out port and perform the same Return Loss

measurement over the same frequency range.

. Turn Trace Overlay submenu key On to view the Return Loss measurement of Trace B.

7. Press the Trace + Memory submenu key to view the Return Loss measurement of Trace

A and Trace B at the same time.

. Press the Trace - Memory submenu key to look at the difference in Return Loss between

the two cables.

I/lnritsu 03/23/2009 05:13:00 am
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Figure 2-4. Trace Menu Showing Trace — Memory
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Cable and Antenna Analyzer 2-4 Using Trace Math

Example 2

Using the Trace Menu to normalize a trace for Transmission measurement. Please note that
normalizing the trace will not give the same accuracy as a calibrated 2-port measurement.

The instrument incorporates internal gain stages that can negatively affect
Note measurement accuracy if used uncalibrated. This effect can be exaggerated when
using trace math to compare measurements with different gains.

1. Connect a through cable between Ports 1 and 2 for the normalization procedure.
1. Press the Measurement main menu key. Press the 2-Port Gain submenu key.

2. Under the Freqg/Dist main menu key, use the Start Freq and Stop Freq submenu keys to
set the Start and Stop frequencies.

3. Press the Shift key and the Trace (5) key.
4. Press the Copy Trace To Display Memory submenu key.

5. Press the Trace - Memory submenu key to see the trace normalized around 0 dB
(Figure 2-5).

‘/II'II’itSU 03/05/2003 02:18:13 pm
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Figure 2-5. Normalizing the Trace Using Trace Math
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2-5 Return Loss/VSWR Cable and Antenna Analyzer

2-5 Return Loss/VSWR

Return Loss is used to characterize RF components and systems. The Return Loss indicates
how well the system is matched by taking the ratio of the reflected signal to the incident
signal, measuring the reflected power in dB. The 1-port Measurement data can also be
displayed linearly as VSWR, or by using Master Software Tools to display the reflection
coefficient.

Procedure
1. If a test port extension cable is to be used, connect it to the RF Out connector.
2. Press the Measurement main menu key and press the Return Loss submenu key.

3. Under the Freqg/Dist main menu key, use the Start Freq and Stop Freq submenu keys to
set the Start and Stop frequencies. Or enter a known signal standard by pressing
Signal Standard submenu key followed by Select Standard (Figure 2-6).

£ Elf 5534
AMPE FElS BE3E)
C-450(P)
C-4E0(54)

CDhA& China 1
CDMA China 1(8)
COMA China 1(E)
CDhA& China 2
COMA China 2(4)
COMA China 2(E)
COMA Japan
COMA& Japan(a)
CDMA JapaniB)
CDOMA Japan(C)
CDOhA Korea PCS
COhA LS Cellular
CDOhA LS Cellular(a)

CDh& U5 Cellularg)

CDMa U5 PCS LI

Figure 2-6. Signal Standards

4. Press the Start Cal submenu key and perform a 1-port OSL calibration at the connector
or at end of the extension cable. When the Calibration is finished, Cal Status On should
be displayed in the upper left part of the display and the trace should be centered
around 0 dB when the short or open is connected.

5. Connect the test port extension cable to the Device Under Test (DUT).
6. Refer to the Users Guide for saving trace measurements.

7. Press the Measurement main menu key and press the VSWR submenu key to view the
match in VSWR.
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Cable and Antenna Analyzer 2-5 Return Loss/VSWR
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Figure 2-7. Return Loss of an Antenna
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2-6 Cable Loss Cable and Antenna Analyzer

2-6 Cable Loss

The cable test verifies the signal attenuation level of the cable. This test can be done using the
Cable Loss or Return Loss Measurement with a short or an open connected at the end of the
system. The advantage of using the Cable Loss measurement is that there is no need to
compute anything. Cable Loss is a Return Loss measurement, but it also takes into
consideration that the signal travels in both directions.

Procedure

1. If a test port extension cable is to be used, connect it to the RF Out connector on the
BTS Master.

. Press the Measurement main menu key and press the Cable Loss submenu key.

. Press the Freq/Dist main menu key and set the Start Frequency and Stop Frequency.
. Press the Shift key, then the Calibrate (2) key.

. Press the Cal Type submenu key to set the calibration to 1-Port.

(=2 2L B N U U]

. Press the Start Cal submenu key and perform a 1-port OSL calibration at the connector
or at end of the extension cable. When the Calibration is finished, Cal Status On should
be displayed in the upper left part of the display and the trace should be centered
around 0 dB when the short or open is connected.

7. Connect the test port extension cable to the Feed Line.

8. Refer to the User Guide for saving the trace measurement. Note that average Cable
Loss: (peak + valley) / 2 is displayed in the status window.

]Anritsu 05A01/2009 04.51:55 pm : Maasurement 1/2
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Figure 2-9. Cable Loss
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Cable and Antenna Analyzer 2-7 Distance-to-Fault (DTF)

2-7 Distance-to-Fault (DTF)

The DTF measurement displays return loss (or VSWR) values versus distance. If the
frequency measurements fail or indicate a problem in the system, then the DTF
measurement can be used to identify and pinpoint the exact location of the problem. The DTF
measurement shows the return loss value of all the individual components including
connector pairs and cable components.

To measure the distance of a cable, DTF measurements can be made with an open or a short
connected at the end of the cable. The peak indicating the end of the cable should be between
0 dB and 5 dB.

An open or short should not be used when DTF is used for troubleshooting because the
open/short will reflect everything and the true value of a connector might be misinterpreted
and a good connector could look like a failing connector.

A 50Q load is the best termination for troubleshooting DTF problems because it will be 50Q
over the entire frequency range. The antenna can also be used as a terminating device but the
impedance of the antenna will change over different frequencies because most antennas are
only designed to have 15 dB or better return loss in the passband of the antenna.

DTF measurement is a frequency domain measurement and the data is transformed to the
time domain using mathematics. The distance information is obtained by analyzing how
much the phase is changing when the system is swept in the frequency domain.

Frequency selective devices such as TMAs (Tower Mounted Amplifiers), duplexers, filters,
and quarter wave lightning arrestors change the phase information (distance information) if
they are not swept over the correct frequencies. Care needs to be taken when setting up the
frequency range whenever a TMA is present in the path. Appendix B provides TMA details.

Because of the nature of the measurement, maximum distance range and fault resolution is
dependent on the frequency range and number of data points. DTF Aid shows how the
parameters are related. If the cable is longer than DMax, the only way to improve the
horizontal range is to reduce the frequency span or to increase the number of data points.
Similarly, the fault resolution is inversely proportional to the frequency range and the only
way to improve the fault resolution is to widen the frequency span.

The BTS Master is equipped with a cable list (Figure 2-10) including most of the common
cables used today. Once the correct cable has been selected, the measurement parameters will
update the propagation velocity and the cable attenuation values to correspond with the
cable. These values can also be entered manually. Custom Cable lists can also be created with
Master Software Tools and uploaded into the instrument. Incorrect propagation velocity
values will affect the distance accuracy and inaccurate cable attenuation values will affect the
accuracy of the magnitude value.

Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 2-11
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2-7 Distance-to-Fault (DTF) Cable and Antenna Analyzer

le Mame [ Prop

s00 1| o [ !
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CRSOS40PE__ [088 , (1000 , 0.007) (2000 , 0.0010) (2500 , 0.012)
CRS01070PE____ [0.88 , (1000 , 0.004) (2000 , 0.005 (2500 , 0.008) =

Figure 2-10. Cable List

Fault Resolution

Fault resolution is the system's ability to separate two closely spaced discontinuities. If the
fault resolution is 10 feet and there are two faults 5 feet apart, the instrument will not be able
to show both faults unless Fault Resolution is improved by widening the frequency span.

Fault Resolution (m) = 1.5 x 108 x vp / AF
DMax

DMax is the maximum horizontal distance that can be analyzed. The Stop Distance can not
exceed Dmax. If the cable is longer than Dmax, Dmax needs to be improved by increasing the
number of data points or lowering the frequency span (AF). Note that the data points can be
set to 137, 275, 551, 1102, or 2204

Dmax = (Datapoints — 1) x Fault Resolution

DTF Setup
1. Press the Measurements main menu key and select DTF Return Loss or DTF VSWR.
2. Press the Freq/Dist main menu key.

3. Press the Units submenu key and select m to display distance in meters or ft to display
distance in feet.

4. Press DTF Aid and use the touch screen, or arrow keys to navigate through all the DTF

parameters.
a. Set Start Distance and Stop Distance. Stop Distance needs to be smaller than
Dmax.
Note If Stop Distance is greater than DMayx, increase the number of data points.
2-12 PN: 10580-00230 Rev. A Cable & Antenna Analyzer MG
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Cable and Antenna Analyzer

2-7 Distance-to-Fault (DTF)

b. Enter the Start and Stop frequencies.

c. Press Cable and select the appropriate cable from the cable list (Figure 2-10).

d. Press Continue.

5. Press Shift and Calibrate (2) to calibrate the instrument. See Chapter 3, “Calibration”

for details.

6. Press the Marker main menu key and set the appropriate markers as described in

“Using Markers” on page 2-1.

7. Press Shift and Limit (6) to enter and set the limits as described in “Using Limit Lines”

on page 2-3.

8. Press Shift and File (7) to save the measurement. See the User Guide for details.

AINritsu oawzs/e00s 12:56.31 an == [ oFen
Start Distance (m): [ @
Stop Distance (m): [ 2000 @rac-z05m)
Start Frequency (MHz): [ 1800
Stop Frequency (MHz): [ 2000000 eautres - oosn)
Data Points: 275 |
Cable:
Propagation Velocity: [ oso0
Cable Loss (dB/m): T -
| Continue |

Figure 2-11. DTF Aid
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2-7 Distance-to-Fault (DTF) Cable and Antenna Analyzer

Example 1

Figure 2-12 shows a DTF measurement of a cable with a short at the end of the cable.

Figure 2-13 shows a DTF measurement of a good cable with a load. Figure 2-14 shows a DTF
measurement of a cable with a fault. This measurement is done to determine the length of the
cable. The return loss value marking the end of the cable will be between 0 dB and 5dB.

Procedure
1. Press the Measurement main menu key and press DTF Return Loss.

2. Use the Stop Dist submenu key to enter the Stop Distance. Make sure that Stop
Distance is smaller than Dmax.

3. Use the Units submenu key to select meters or feet.

4. To change the number of data points, press the Sweep/Setup main menu key then
Data Points submenu key to select 137, 275, or 551 as the number of data points.

5. Press the Shift key, then the Calibrate (2) key.
6. Press the Cal Type submenu key to set the calibration to 1-Port.

7. Press the Start Cal submenu key and perform a 1-port OSL calibration at the connector
or at end of the extension cable. When the Calibration is finished, Cal Status On should
be displayed in the upper left part of the display, and the trace should be centered
around 0 dB when the short or open is connected.

8. Press the Marker main menu key, then press the Peak Search submenu key.

/INritsU oarzazoos 110830 an @D N aTe & 48" W 1210 39 247 Freg/Dist

Start Djst
0.00 m
Stop Dist

50.00 m

DTF @&id

‘tl'”‘ W'lmﬁ"ff”\\'f"‘ i M”N |

Freg/Dist Amplitude Sweep/Setup Measurements Marker

Figure 2-12. DTF with a Short at the End of the Cable
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AINritsu oa/zaz009 11:06:09 am EFD N 370 848" w1210 39 24

Figure 2-13. DTF of a Good Cable with a Load at the End of the Cable

Figure 2-14 shows an example of a fault at approximately 7.5 meters.

Figure 2-14. DTF with a Fault in the Cable and a Short at the End
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2-7 Distance-to-Fault (DTF) Cable and Antenna Analyzer

Example 2
Distance-To-Fault Transmission Line Test

The Distance-To-Fault transmission line test verifies the performance of the transmission
line assembly (for example, RF feedline and jumper cables) and its components and identifies
the fault locations in the transmission line system. This test determines the return loss value
of each connector pair, cable component and cable to identify the problem location. This test
can be performed in the DTF-Return Loss or DTF-VSWR mode. Typically, for field
applications, the DTF-Return Loss mode is used. To perform this test, disconnect the antenna
and connect the load at the end of the transmission line.

Procedure
1. Press the Measurement main menu key and press DTF Return Loss.
. Press the Freq/Dist main menu key and set the Start Dist and Stop Dist.

. Press the Units submenu key to select meters or feet. The factory default is meters.

- ]

. Press the Sweep/Setup main menu, then the Data Points submenu key to select the
number of Data Points. The default is 275.

. Press the Start Freq and Stop Freq submenu keys and enter the desired frequencies.
. Press the Measurement main menu key then press DTF Return Loss.
. Press the More submenu key.

L 3 & O

. Press the Cable submenu key and select the desired cable. The unit automatically sets
the cable propagation velocity and cable loss.

If the desired cable is not on the list, use the Master Software Tools Cable Editor to
add the new cable information and load the list into the unit. Selecting the right

Note propagation velocity, attenuation factor and distance is very important for accurate
measurements, otherwise the fault can not be accurately identified. Using the MST
Cable Editor, all cable parameters may be entered manually.

9. Press the Shift key, then the Calibrate (2) key.
10. Press the Cal Type submenu key to set the calibration to 1-Port.

11. Press the Start Cal submenu key and perform a 1-port OSL calibration at the connector
or at end of the extension cable. Follow the instructions on the display. When the
Calibration is finished, Cal Status On should be displayed in the upper left part of the
display.

Fault Resolution

Fault resolution is the system’s ability to separate two closely spaced discontinuities. If the
fault resolution is 10 feet and there are two faults 5 feet apart, the resolution of the
measurement will not be able to show both faults unless Fault Resolution is improved by
widening the frequency span.

Fault Resolution (m) = 1.5 x 10% x vp / DF
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Cable and Antenna Analyzer 2-7 Distance-to-Fault (DTF)

DMax

DMax is the maximum horizontal distance that can be analyzed. The Stop Distance can not
exceed Dmax. If the cable is longer than Dmax, Dmax needs to be improved by increasing the
number of data points or lowering the frequency span (AF). Note that the data points can be
set to 137, 275, or 551.

Dmax = (Datapoints — 1) x Fault Resolution

Suggested Span

If the frequency span is set to the suggested span, the Stop Distance will equal Dmax giving
the best fault resolution for the given conditions. With Stop Dist entered in meters, the
following relationship can be obtained:

Suggested Span (Hz) = (Datapoints — 1) x 1.5 x 108 x vp / Stop Dist

Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 2-17
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2-8 2-Port Gain Measurements

There are two power levels available with 2-port measurements: High (approximately 0 dBm)
and Low (approximately —35 dBm). The low power setting should be used when making direct
gain measurements of amplifiers. This will ensure that the amplifier is operating in the
linear region. The High power setting is ideal when characterizing passive devices but can
also be used when making relative gain or antenna-to-antenna isolation measurements in the

field.

The Variable Bias Tee Option (Option 10) can be used to place between +12 V to +32 V, in
0.1 Vincrements, on the center conductor of the RF In port. It is designed to deliver 500 mA at
+12 V and 250 mA at +24 V.

Example

This example describes a Gain measurement of a TMA (Tower Mounted Amplifier) using the
built-in bias tee (Option 10).

Procedure
1. Press the Measurement main menu key and press 2-port Gain.
. Press the Freq/Dist main menu key and set the Start Frequency and Stop Frequency.
. Connect test port extension cables to the RF Out port and the RF In port.
. Press the Shift key, then the Calibrate (2) key.
. Press the Cal Type submenu key to set the calibration to 2-Port.
. Press the Cal Power submenu key and set power to Low.

o =2 B =L B N U R \U]

. Press the Start Cal submenu key and perform a 2-port OSL calibration at the end of the
extension cables. See “2-Port Calibration Procedure (OSLIT)” on page 3-3.

8. Connect the RF Out cable to the ANT port of the TMA..
9. Connect the RF In cable to RX port of the TMA.

10. Open the Bias Tee menu by pressing the following keys: Shift, System (8), the
Application Options submenu key, and then the Bias Tee submenu key.

11. Set the appropriate voltage and current range for the amplifier using the Bias Tee
Voltage and Current submenu keys. Note that the voltage will be applied to the center
conductor of the RF In port.

12. Turn on the Bias Tee by pressing the Bias Tee On/Off submenu key.
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Figure 2-15. 2-Port Gain of a TMA
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2-9 Phase Measurements

Phase measurements are available in both S11 and S21 modes. 2-Port Phase measurements
can use both High (approximately 0 dBm) and Low (approximately —35 dBm) power settings.

1-Port Phase Measurement

The following example compares the phase of two cables using a 1-port phase measurement.
The dynamic range and phase uncertainty are better with 2-port phase measurements.

Procedure
1. Press the Measurement main menu key
2. Press the More submenu key.
3. Press the 1-port Phase submenu key.
4

. Set the Start Frequency and Stop Frequency or press Signal Standard to list the Signal
Standard menu. If Signal Standard is pressed, determine the type of signal by pressing
Uplink, Downlink, or Uplink plus Downlink. Then press the Select Standard submenu key
to choose a signal from the Signal Standards List with the arrow keys or rotary knob
and press Enter.

5. Press the Shift key, then the Calibrate (2) key and perform a 1-port calibration at the
desired reference plane. See “1-Port Calibration Procedure (OSL)” on page 3-1.

. Connect Cable A to the RF Out reference plane.
. Press the Shift key, then the Trace (5) key.
. Press the Copy Trace to Display Memory submenu key.

© 0o g o

. Remove Cable A and connect Cable B to the RF Out reference plane.

10. Press the Trace — Memory submenu key to view the difference in phase between the two
cables.

2-Port Phase Measurement
The following example compares the phase of two cables using a 2-port phase measurement.

“2-Port Phase” on page 2-21 shows the difference in phase of cable A and cable B. The Trace
Math menu is turned on and both Trace A and Trace A — Trace B are displayed.

Procedure
1. Press the Measurement main menu key
2. Press the More submenu key.
3. Press the 2-port Phase submenu key.

4. Set the Start Frequency and Stop Frequency or press Signal Standard to list the Signal
Standard menu. If Signal Standard is pressed, determine the type of signal by pressing
Uplink, Downlink, or Uplink plus Downlink. Then press the Select Standard submenu key
to choose a signal from the Signal Standards List with the arrow keys or rotary knob
and press Enter.
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Cable and Antenna Analyzer 2-9 Phase Measurements

5. Press the Shift key, then the Calibrate (2) key and perform a 2-port calibration at the
end of a phase stable cable. See “2-Port Calibration Procedure (OSLIT)” on page 3-3.

. Connect Cable A (the reference cable) between the RF Out and RF In connectors.
. Press the Shift key, then the Trace (5) key.
. Press the Copy Trace to Display Memory submenu key.

© O g9 S

. Remove Cable A and connect Cable B (the cable under evaluation).

10. Press the Trace — Memory submenu key to view the difference in phase between the two
cables.

]Anritsu 03/23/2009 051300 am === Trace

Recall
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Figure 2-16. 2-Port Phase
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2-10 Smith Chart

1-port measurements can be displayed in a standard normalized 50Q2 Smith Chart. When
markers are used, the real and imaginary components of the Smith Chart value are
displayed.

Anritsu Master Software Tools includes more options and a calculator that can easily show
what the return loss, VSWR, or reflection coefficient values of a specific Smith Chart value.

Limit Lines in a Smith Chart will appear as circles (constant reflection coefficient) and can be
entered in VSWR units.

Smith Chart Measurement

The following example shows how a Smith Chart can be used to measure the match of an
antenna.

Procedure
1. Press the Measurement main menu key.
2. Press the Smith Chart submenu key.
3. Press the Freq/Dist main menu key and set the Start Frequency and Stop Frequency.

4. Press the Start Cal submenu key and perform a 1-port calibration. See “1-Port
Calibration Procedure (OSL)” on page 3-1.

5. Connect the antenna to the RF Out connector on the BTS Master.

Figure 2-17 represents a typical Smith Chart display. This is an example only. The
measurement that is displayed on your instrument may be different.

\Anritsu 121472006
Start Freg

419.000 MHz
Stop Freq

429.000 MHz

Standard

Start Cal
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Figure 2-17. Smith Chart

2-22 PN: 10580-00230 Rev. A Cable & Antenna Analyzer MG

www.valuetronics.com



Cable and Antenna Analyzer

2-11

Cable and Antenna Analyzer Menus

2-11

Cable and Antenna Analyzer Menus

Figure 2-18 and Figure 2-19 show the map of the Cable and Antenna Analyzer menus. The
following sections describe main menus and associated submenus. The submenus are listed in

the order they appear on the display from top to bottom under each main menu.

Freq Amplitude Sweep/Setup Measurement 1/2 Marker
Start Freq Top Run/Hold ] Marker
VSVR
10.000 MHz 100.0 dB Run Hold 123456
Stop Freq Bottom Sweep Type O On
Return Loss
4.000 GHz -120.0 dB Single Continuous Off
Signal RF Immunity O Delta
- Autoscale Cable Loss
Standard High Low On Off
— 9 oW el
Data Points DTF O Marker
% Fullscale To
275 Return Loss Peak
Average (@] Marker
Start Cal - DTF VSWR To
Smoothini Valle
9_, y
Output Power O Marker Table
2-Port Gain
DTF Measurements Low High on off
Freg/Dist
< O All Markers
Start Dist Smith Chart
Off
0.00m
Stop Dist More - @
—>
8.22m
DTF Aid
o~ Signal Standard Standard List DTF Setup Windowing
Select Top Cable Loss (]
Units of Rectangular
Standard List 0.011
m ft
— Page Prop Velocity (©)
% Nominal Side Lobe
More = e Up 0.800
= O Page O
Uplink Cable - Low Side Lobe
Down
=
O Bottom (e)
DownlLink of Windowing Minimum Side Lobe
List
=
UpLink O
pls — —
Downlink
Back Back Back
— — —
Figure 2-18. Main Menu Keys (1 of 2)
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@ Averaging/Smoothing @ Measurement 2/2 Sweep/Setup [ | Averaging/Smoothing
Averaging O Run/Hold Averaging
1-Port Phase
On Off Run Hold On Off
T ———————— T ——————————— —< ——<
Averaging Factor O Sweep Type Averaging Factor
2-Port Phase
10 Single Continuous 10
T —————————— ——— ———< —<
RF Immunity
Restart % Restart
High Low
—_— ¢ N
Data Points
/\/ /\/
o~ Back o~
275
e
— ——< —
Smoothing % Average Smoothing %
0 Smoothin, 0
L —
—_— ——
Output Power
/\/ /\/
/\/ /\/
Low High
Back Back
& &
Trace Limit — Limit Edit DTF Measurements
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Copy Trace Single Limit Point Value
To Display
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Figure 2-19. Main Menu Keys (2 of 2)
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Cable and Antenna Analyzer

2-12 Freq Menu

2-12 Freq Menu

The Freqg/Dist main menu key opens the Freq menu, or the Freq/Dist menu, depending upon
the type of measurement selected with the “Measurement Menu” on page 2-31.

Pressing the Freq/Dist main menu key after selection of DTF Return Loss, DTF VSWR,
2-Port Gain, Smith Chart, or More on the Measurement main menu will open the
“Freq/Dist Menu” on page 2-27.

Key Sequence: Freq

Freq
Start Freq
10.000 MHz
Stop Freq
4.000 GHz
Signal
Standard
R —
/\/
/\/
—
Start Cal
/

Start Frequency: Press the Start Freq submenu key and enter the desired
frequency using the keypad, the arrow keys, or the rotary knob. If a start
frequency higher than the current stop frequency is entered, the stop
frequency will be changed to yield a 10 Hz span.

Stop Frequency: Press the Stop Freq submenu key and enter the desired
frequency using the keypad, the arrow keys, or the rotary knob. If a stop
frequency lower than the current start frequency is entered, the start
frequency will be changed to yield a 10 Hz span.

Signal Standard: Opens the .

When a signal standard is selected, the center frequency and span for the
first channel of the particular standard is automatically tuned. Other settings,
such as channel spacing and integration bandwidth, are also automatically
entered.

Start Cal: Press this submenu key and follow the instruction on screen to
begin calibration. See Chapter 3 details.

Figure 2-20. Freq Menu
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2-12 Freq Menu Cable and Antenna Analyzer

Signal Standard Menu
Key Sequence: Freq/Dist > Signal Standard

. Select Standard: Opens the Signal Standards dialog box. Select the
Signal Standard . .
< signal standard using the arrow keys, the rotary knob, or the touch
Select | screen. When a signal standard is selected, the start and stop
frequency is automatically set. Other settings, such as channel spacing
Standard . . . .
and integration bandwidth, are also automatically entered.
L Top of List: Moves the selection to the first signal standard in
T~ the list.
——\ Page Up: Moves up one page view from the current signal
, = name.
Uplink
y Display: Moves down one page view from the current signal
o name.
DownLink Bottom of List: Moves the selection to the last signal standard
in the list.
UpLink O Press Esc to return to the Signal Standard menu.
| , . .
Dosvl:jink Uplink: Press to display only uplink frequencies.
———< Downlink: Press to display only downlink frequencies.
Back UpLink plus Downlink: Press to display both uplink and downlink
«— P frequencies.
After pressing one of the above three keys, press Select Standard to
see the results reflected in the Signal Standard dialog box.
Standard bt Back: Returns to the “Freq Menu” on page 2-25.
Top
of
List
Page
Up
Page
Down
Bottom
of
List
/

Figure 2-21. Signal Standard Menu
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2-13 Freq/Dist Menu

The Freqg/Dist main menu key opens the Freq menu, or the Freq/Dist menu, depending upon
the type of measurement selected with the “Measurement Menu” on page 2-31.

Pressing the Freqg/Dist main menu key after selection of VSWR, Return Loss, or Cable Loss on
the Measurement main menu will open the “Freq Menu” on page 2-25.

Key Sequence: Freq/Dist

Start Freq: Press the Start Freq submenu key and enter the desired start

D
rreabe frequency using the keypad, the arrow keys, or the rotary knob.
Start Di
rart Bt Stop Freq: Press the Stop Freq submenu key and enter the desired stop
0.00 m frequency using the keypad, the arrow keys, or the rotary knob.
Stop Dist DTF Aid: Opens the DTF Aid dialog box (Figure 2-11) for entering
parameters.

8.22m

( Units: Toggles between meters and feet.

More: he “DTF Menu” 2-28.
O7F A ore: Opens the Setup Menu” on page 2-28

More

— Y,

Figure 2-22. Freqg/Dist Menu
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DTF Setup Menu
Key Sequence: Freq/Dist > More

Cable Loss: Press the Cable Loss submenu key and enter the loss in
< dB/ft or dB/m for the selected cable using the keypad, the arrow keys, or
Cable Loss the rotary knob and press Enter.

DTF Setup

0.011 Prop Velocity: Press the Prop Velocity submenu key and enter the
applicable propagation velocity for the selected cable using the keypad, the
Prop Velocity arrow keys, or the rotary knob and press Enter.
0.800 Cable: The Cable submenu key opens a list of available cable

>—< specifications (see Figure 2-10). Using the arrow keys, the rotary knob, or

Cabi the touch screen, select the desired cable and press Enter.
anle

N Note: When a cable is selected from this list, propagation velocity and
— < | cable loss are automatically set by the unit.

Windowing Windowing: Opens the Windowing menu. Options are:
— / « Rectangular
] + Nominal Side Lobe

T——]| . LowSide Lobe
T\ «  Minimum Side Lobe
Back Refer to Appendix A for more information on windowing.
- A/ | Back: Returns to “Freq/Dist Menu” on page 2-27.

Figure 2-23. DTF Setup Menu
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2-14 Amplitude Menu
Key Sequence: Amplitude

Amplitude Top: Sets the top amplitude value.
Top N | Bottom: Sets the bottom amplitude value.
Autoscale: Adjusts the Top and Bottom values so that the trace will be
100.0d8 shown in the middle of the display.
Bottom Fullscale: Fullscale automatically sets the scale to the default setting
120.0dB (0 dB to 60 dB for Return Loss and 1 dB to 65 dB for VSWR).
Autoscale
V4
\
Fullscale
/

Figure 2-24. Amplitude Menu
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Cable and Antenna Analyzer

2-15 Sweep/Setup Menu
Key Sequence: Sweep/Setup

Sweep/Setup

Run/Hold
Run Hold
Sweep Type
Single Continuous
RF Immunity
High Low
Data Points
137 275 551
——

Average
Smoothing s

Output Power

Low High
/

Averaging/Smoothing

Averaging
on off

Averaging Factor

10
N

Restart

Smoothing %

Back

o /

Run/Hold: Toggles between Run and Hold. When in Hold mode,
pressing this key starts the sweeping and provides a trigger. When in the
Run mode, pressing this key pauses the sweep.

Sweep Type: This toggles the sweep between single sweep and
continuous sweep. In single sweep mode, each sweep must be
activated by the Run/Hold key.

RF Immunity, High / Low: The instrument defaults to RF Immunity
High and is the suggested setting.

Data Points: Opens the data points dialog box. Use the touch screen to
set the number of data points: 137, 275, 551, 1102, or 2204.

Average/Smoothing: Opens the Average/Smoothing submenu.
Averaging: Toggles Averaging on or off.

Averaging Factor: Enter the number of running averages using
the arrow keys, rotary knob, or the keypad.

Restart: Press the Restart key to start the averaging sequence
from the beginning.

Smoothing %: Smoothing calculates a rolling average of the
trace data. Valid entries range from 0% (no smoothing) to 10%
(max. smoothing).

Back: Returns to the Sweep/Setup menu.

Output Power: The power level defaults to High for all 1-port
measurements (~ 0 dBm). It can be changed to Low (~ —35 dBm) if
needed.

Figure 2-25. Sweep/Setup Menu
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2-16 Measurement Menu

2-16 Measurement Menu

Key Sequence: Measurement.

Measurement

N
J

VSWR

<

@)

Return Loss

<

O

Cable Loss

<
DTF @)

Return Loss

O
DTF VSWR

<

O
2-Port Gain

———<

O
Smith Chart

<

More

— /

Measurement

O\

1-Port Phase

<

O
2-Port Phase

C—

/\_/
/\_/

T\

Back

- /

VSWR: Press the VSWR submenu key to view the match in VSWR.

Return Loss: Return Loss is used to characterize RF components and
systems. The Return Loss indicates how well the system is matched by
taking the ratio of the reflected signal to the incident signal, and
measuring the reflected power in dB.

Cable Loss: The cable loss test verifies the signal attenuation level of
the cable.

DTF Return Loss: The DTF measurement displays return loss (or
VSWR) values versus distance. If the frequency measurements fail or
indicate a problem in the system, then the DTF measurement can be
used to identify and pinpoint the exact location of the problem. The DTF
measurement shows the return loss value of all the individual
components including connector pairs and cable components.

DTF VSWR: The DTF measurement displays return loss (or VSWR)
values versus distance. If the frequency measurements fail or indicate a
problem in the system, then the DTF measurement can be used to
identify and pinpoint the exact location of the problem. The DTF
measurement shows the return loss value of all the individual
components including connector pairs and cable components.

2-Port Gain: Used to measure the gain of tower mounted amplifiers.
Smith Chart: Displays the measurement results as a Smith Chart.
More: Opens an additional menu.

1-Port Phase: Used for phase matching of cables.

2-Port Phase: Used for phase matching of cables.

Back: Returns to the Measurement Menu.

Figure 2-26. Measurement Menu
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2-17 Marker Menu

Cable and Antenna Analyzer

2-17 Marker Menu

Key Sequence: Marker

Press the Marker main menu key to open the Marker menu. The MT8222A is equipped with
six markers. Any or all markers can be employed simultaneously.

Marker

Marker

123456
On
Off
Delta

On Off

Peak Search

/\

Valley Search
C—

/\_/
/\_/

Marker Table

On Off

All Markers

Off
/

Marker: Selects the active marker (1 to 6). The underlined marker number
is the active marker. Each press of the submenu key moves the underline to
the next marker number. Pressing Shift causes reverses the direction of
marker selection. Press the Shift button again to change back to the
original direction.

On/Off: Turns the selected marker underlined in the Marker soft key On
or Off.

Delta: Turns on a delta marker and prompts for a delta offset frequency,
either positive or negative from the frequency of the currently active marker.

Peak Search: This soft key places the currently active marker on the
highest signal amplitude currently displayed on screen.

Valley Search: This soft key places the currently active marker on the
lowest signal amplitude currently displayed on screen.

Marker Table: Causes a table to be displayed below the sweep window.
The table is automatically sized to display all markers that are turned on. In
addition to the marker frequency and amplitude, the table also shows delta
frequencies and amplitude deltas for all markers that have deltas entered
for them.

All Markers Off: Turns off all markers.

Figure 2-27. Marker Menu

2-18 Sweep Menu

This menu open the “Sweep/Setup Menu” on page 2-30.

2-19 Measure Menu

This menu open the “Measurement Menu” on page 2-31.
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2-20 Trace Menu
Key Sequence: Shift > Trace (5) key

Recall Trace: Opens the Recall dialog box to recall a previously saved
Trace . . . .
measurement. See the User Guide for more information about recalling
Recall measurements. If the setup of the recalled trace is the same and the current
settings, the trace is displayed in white and copied to display memory for
Trace .
use in Trace Math.
Gy e Copy Trace to Memory: Copies the current trace display to memory for
T&D'Sp'ay use in Trace Math.
emory
No Trace Math: The active trace is shown with as is with no math
No @1 | functions.
Trace
Math Trace + Memory: Displays the results of logarithmic adding of the active
| trace and the trace in memory.
Trace O
+ Trace — Memory: Displays the difference between the active trace and the
REmon trace in memory.
Tace O | | Trace Overlay: Displays both the recalled trace (white) if a trace is stored
- in memory and the current trace (yellow).
Memory
Trace Overlay
On Off
—_/

Figure 2-28. Trace Menu
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2-21 Limit Menu Cable and Antenna Analyzer

2-21 Limit Menu

A limit line can be used for visual reference only, or for pass/fail criteria using the limit
alarm. Limit alarm failures are reported whenever a signal is above the upper limit line or
below the lower limit line.

A limit line can consist of a single segment, or as many as 40 segments across the entire
frequency span of the instrument. These limit segments are retained regardless of the current
frequency span of the instrument, allowing the configuring of specific limit envelope at
various frequencies of interest without having to re-configure them each time the frequency is
changed. To clear the current limit setup configuration and return to a single limit segment
starting at the current start frequency and ending at the current stop frequency, press the
Clear Limit submenu key.

Key Sequence: Shift > Limit

Limit Limit: This submenu key turns the limit line on or off.

Single Limit: This key create a single segment limit line. The amplitude of
the limit line is adjusted with the arrow keys, rotary knob, or the numeric
On off keypad.

Limit

Multi-Segment Edit: The “Limit Edit Menu” on page 2-35 is displayed to

Single Limit . . . e
allow the creation or editing of single or multi-segment limit lines. The
9.0 dB currently active limit point is marked by a red circle on the display.
Multi-Segment Limit Alarm: This submenu key selects, for the currently active limit line, if
an alarm beep will occur when a data point exceeds the limit.
Edi L . N
" Clear Limit: This submenu key deletes all limit points for the currently
Limit Alarm active limit line.
On Off
S —
/\/
/\/
T\
Clear Limit
/

Figure 2-29. Limit Menu
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Cable and Antenna Analyzer

2-21 Limit Menu

Limit Edit Menu
Key Sequence: Shift > Limit (5) key > Limit Edit

Limit Edit

Point Freq
400 MHz
Point Value
140.00
Add
Point
Delete
Point
S
Next
Point

Left
S

Next

Point

Right
Move Limit

0.0dB

Back

Point Frequency: The frequency of each point in a limit line can be individually
set. When a new point is added, it takes on a value halfway between two
existing points, or the stop frequency of the current sweep if there is no point
higher in frequency than the one being added. See the Add Point submenu key
description for more details. Use the keypad, the Left/Right arrow keys or the
rotary knob to change the frequency of a point.

Point Value: The amplitude of each limit point can also be individually set. By
default, when a new point is added, it takes on the amplitude that is on the limit
line at the frequency where the point was added. Use the keypad, using the

* key as the minus sign, the Up/Down arrow keys or the rotary knob to move
the point to the desired value. The unit of the amplitude limit is the same as the
current vertical amplitude unit. See the Add Point submenu key description for
more details.

Add Point: The precise behavior of this submenu key depends on which limit
point is active at the time the key is pressed. If the active limit point is
somewhere in the middle of a multi-segment limit line, a new limit point will be
added that is halfway between the currently active point and the point
immediately to its right. The amplitude of the point will be such that it falls on the
limit line. For example, if there is a limit point at 2.0 GHz with an amplitude of
—30 dBm and the next point is 3.0 GHz with an amplitude of =50 dBm, the added
point will be at 2.5 GHz with an amplitude of —40 dBm. The frequency and
amplitude values of the new point can be adjusted as needed with the
Frequency and Amplitude submenu keys. If the last limit point is active
(assuming it is not at the right edge of the display) the new limit point will be
placed at the right edge of the display at the same amplitude as the point
immediately to its left. Points may not be added beyond the current sweep limits
of the instrument.

Delete Point: This submenu key deletes the currently active point. The active
point becomes the one immediately to the left of the point that was deleted.

Next Point Left: This subomenu key selects the limit point immediately to the left
of the active point, making it active for editing or deletion. With each key press,
the indicator of which point is active moves one limit point to the left until it
reaches the left edge of the screen.

Next Point Right: This submenu key selects the limit point immediately to the
right of the active point, making it active for editing or deletion. With each key
press, the indicator of which point is active moves one limit point to the right until
it reaches the right edge of the screen.

Move Limit: This submenu key allows an entire single or multi-segment limit
line to be moved up or down by the number of dB entered using the keypad, the
Up/Down arrow keys, or the rotary knob. The units for this amount will be the
current display units as selected under the Amplitude menu.

Back: Returns to “Limit Menu” on page 2-34.

Figure 2-30. Limit Edit Menu
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2-22 Other Menus Cable and Antenna Analyzer

2-22 Other Menus

Preset, File, Mode and System are described in the User Guide. Calibrate is described in
Chapter 3.

2-36 PN: 10580-00230 Rev. A Cable & Antenna Analyzer MG

www.valuetronics.com



Chapter 3 — Calibration

3-1 Calibration

For accurate results, the BT'S Master must be calibrated at the ambient temperature after
allowing for warm up time and before making any measurements. The BTS Master must be
re-calibrated whenever the setup frequency changes or when a test port extension cable is
added, removed or replaced. If FlexCal for 1-port was performed, frequency changes do not
require re-calibration.

The 1-port calibration is an Open-Short-Load (OSL) calibration removing source match,
directivity, and frequency response errors.

The 2-port calibration is a 1-path 2-port calibration and removes transmission response
errors and transmission source match errors in addition to reflection error terms.

Users can perform a standard open, short, load cal or a FlexCal for 1-port measurements.
FlexCal eliminates the need to perform multiple calibrations after changing the frequency.
It is more time efficient than the standard cal and is recommended for troubleshooting. For
optimum accuracy, the standard cal should be used. FlexCal is appropriate for large
frequency spans but will less precise at very narrow spans due to the fixed number of
calibration points used during the FlexCal operation.

If a Test Port Extension Cable is to be used, the BTS Master must be calibrated
with the Test Port Extension Cable in place. The Test Port Extension Cable is a
phase stable cable and is used as an extension cable on the test port to ensure
accurate and repeatable measurements. This phase stable cable can be moved
and bent while making a measurement without causing errors in the
measurement.

Note

1-Port Calibration Procedure (OSL)

1. If a test port extension cable is to be used, connect the cable to the RF Out connector on
the BTS Master. The calibration components will be connected at the end of the cable
(Figure 3-1).

2. Set the frequency range. Chapter 3 of the BTS Master User Guide provides information
on setting the frequency range.

3. Press the Shift key and then the Calibrate (2) key.

4. On the Cal Mode submenu key, select Standard or FlexCal . (Flexcal is a broadband
calibration that allows you to change the frequency after calibration. It is more time
efficient and particularly helpful if you are troubleshooting the system. For optimum
accuracy, the Standard Cal method is recommended).

Cable & Antenna Analyzer MG PN: 10580-00230 Rev. A 3-1
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3-1 Calibration Calibration

5. Verify that the Device Under Test (DUT) connector, as shown on the DUT Connector
submenu key, is appropriate for the test setup. To choose a different connector, press
the DUT Connector submenu key and use the rotary knob or Up/Down arrow keys to
highlight the appropriate connector and press the rotary knob or Enter to select.

,
/" [sHorT] > CALIBRATION
/7 -[[LOAD]

RF OUT/REFLECTION

TEST PORT CABLE (OPTIONAL)
TEST PORT A/

ey
-

000000000
000000

Figure 3-1. 1-Port Calibration

6. Press the Start Cal submenu key.

7. Connect the Open to the RF Out port (or to the end of the test port extension cable) and
press the Enter key.

8. When prompted, connect the short to the RF Out port (or to the end of the test port
extension cable) and press the Enter key.

9. When prompted, connect the Load to the RF Out port (or to the end of the test port
extension cable) and press the Enter key.

10. Verify that calibration has been performed properly by checking that the Cal Status On
message is now displayed at the top of the status window.
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Calibration 3-1 Calibration

2-Port Calibration Procedure (OSLIT)

1. If a test port extension cable is to be used, connect the cable to the RF Out and/or RF In
connector on the BTS Master. The calibration components will be connected at the end
of the cable (Figure 3-2).

2. Set the frequency range. Chapter 3 of the BTS Master User Guide provides information
on setting the frequency range.

3. Press the Shift key and then the Calibrate (2) key.

4. If none of the connectors shown in the DUT Connector Selector list are suitable for the
application, there are two selections, User 1 and User 2, that can be custom defined.
To edit the characteristics, select the User 1 or User 2 submenu key. The menu allows
editing the offset lengths for the Open and Short, and the capacitance values for the
Open. To change a value, press the appropriate submenu key, enter the desired value
using the numeric keypad, and press Enter to accept. When all values are correct, press
the Back submenu key to return to the Calibration menu.

OPTIONAL ADAPTOR FOR

THROUGH CONNECTION \
[ LoaD | -~
\ Ve ~—
/
S

TEST PORT CABLE
(OPTIONAL) TEST PORT CABLE
\ (OPTIONAL)
RF IN TEST PORT RF OUT TEST PORT

06006
000

@
@
@

| 8
)
°

[ ]
10

Figure 3-2. 2-Port Calibration

5. Press the Output Power submenu key to set the power level to Low (-40 dBm) or
High (=7 dBm).
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3-2 Calibration Menu Calibration

6. Press the Start Cal submenu key.

7. Connect the Open to the RF Out port (or to the end of the test port extension cable) and
press the Enter key.

8. When prompted, connect the short to the RF Out port (or to the end of the test port
extension cable) and press the Enter key.

9. When prompted, connect the Loads to the RF Out port (or to the end of the test port
extension cable) and to the RF In port (or to the end of the test port extension cable) and
press the Enter key.

10. Connect the RF Out port to the RF In port, including any test port extension cables used
in the prior steps, and press the Enter key.

11. Verify that calibration has been performed properly by checking that the Cal Status On
message is now displayed at the top of the status window.

3-2 Calibration Menu

Key Sequence: Calibrate .

Start Cal: Press this submenu key and follow the instruction on screen.

Calibration
N | Cal Type: Toggles between 1-Port and 2-Port calibration.
Start Cal Output Power: Toggles between Low (—40 dBm) or High (-7 dBm) output
power.
Cal Type Cal Mode: Toggles between Standard Cal and FlexCal.

1-Port 2-Port DUT Connector: Opens the DUT Connector Selector dialog box for
selecting the connector type. Open, Short, C0, C1, C2, and C3 information
Stz is provided for each connector type.

Low High Configure DUT User 1: Opens the User 1 submenu where a custom
connector type can be specified. Open, Short, C0, C1, C2, and C3

Cal Mode information can be created for the connector.

Standard  FlexCal Configure DUT User 2: Opens the User 2 submenu where a custom
connector type can be specified. Open, Short, C0, C1, C2, and C3

DUT Connect - :
onnector information can be created for the connector.

N Male
Configure
DUT User 1
—

Configure

DUT User 2
ser . )

Figure 3-3. Calibrate Menu
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Appendix

A — Windowing

A-1 Introduction

The theoretical requirement for inverse FFT is for the data to extend from zero frequency to
infinity. Side lobes appear around a discontinuity due to the fact that the spectrum is cut off

at a finite frequency. Windowing reduces the side lobes by smoothing out the sharp
transitions at the beginning and at the end of the frequency sweep. As the side lobes are

reduced the main lobe widens thereby reducing the resolution.

In situations where a small discontinuity may be close to a large one, side lobe reduction

windowing should be used. When distance resolution is critical, windowing can be reduced.

A-2 Examples

The types of windowing in order of increasing side lobe reduction are: rectangular, nominal

side lobe, low side lobe, and minimum side lobe. Figure A-1 through Figure A-4 show

examples of the types of windowing.
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Figure A-1. Rectangular Windowing
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Figure A-2. Nominal Side Lobe Windowing
\

Distance To Fault

_5
O

-10

-15

-20

-25

-30
Return Loss (dB)
-35

-40

45

-50

5 10 15 20 25 30 35 40 45 50 55 60
Feet

Figure A-3. Low Side Lobe Windowing
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Figure A-4. Minimum Side Lobe Windowing
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Appendix B — Tower Mounted

Amplifiers

B-1 Introduction

A Tower Mounted Amplifier (TMA) can be used to amplify the received signal. There are

different types of TMA depending upon the system requirements. Three commonly used types

are:

e TMA-D: A duplex tower mounted amplifier that combines transmit and receive ports
from the radio system and connects to a single antenna. This configuration is specific to

systems that use a single antenna configuration.

e TMA-S: A receive-only tower mounted amplifier is installed between the receiving

antenna and the radio to boost weak signals. This configuration is common on systems
that implement separate antennas for transmitting and receiving.

e TMA-DD: A dual-duplex tower mounted amplifier used for radios systems with a single

transmission line connection for transmit and receive. These systems are commonly

called transceivers.

TMA-D
TMA-S TMA-DD
X ANT RX
I \(Bias Tee)
RF OUT RFIN
ANT RX ANT RX/TX
T l(Bias Tee) I l(Bias Tee)
RFOUT RFIN RF OUT RFIN
Figure B-1. Tower Mounted Amplifiers
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