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INTRODUCTION

This Operating Manual represents design, spedidicat overview of functions, and
detailed operation procedure of PLANAR R140 Veckeflectometer, to ensure
effective and safe use of the technical capalslibiethe instrument by the user.

Vector Reflectometer operation and maintenance ldhba performed by qualified
engineers with initial experience in operating ofrowave circuits and PC.

The following abbreviations are used in this Manual

PC - Personal Computer
DUT - Device Under Test
IF — Intermediate Frequency

CW — Continuous Wave
SWR - Standing Wave Ratio



SAFETY INSTRUCTIONS

Carefully read through the following safety instians before putting the Reflectometer
into operation. Observe all the precautions andhings provided in this Manual for all
the phases of operation, service, and repair oRtéflectometer.

The Reflectometer must be used only by skilled apécialized staff or thoroughly
trained personnel with the required skills and kiealge of safety precautions.

PLANAR R140 complies with INSTALLATION CATEGORY | s well as
POLLUTION DEGREE 2 in IEC61010-1.

PLANAR R140 is MEASUREMENT CATEGORY | (CAT I). Doat use for CAT I,
I, or IV.

PLANAR R140 is tested in stand-alone conditionrocombination with the accessories
supplied by PLANAR against the requirement of thandards described in the
Declaration of Conformity. If it is used as a systeomponent, compliance of related
regulations and safety requirements are to be rwoadl by the builder of the system.

Never operate the Reflectometer in the environngentaining inflammable gasses or
fumes.

Operators must not remove the cover or part ohthesing. The Reflectometer must not
be repaired by the operator. Component replacemeiriternal adjustment must be
performed by qualified maintenance personnel only.

Electrostatic discharge can damage your Reflectemvéten connected or disconnected
from the DUT. Static charge can build up on youdy@nd damage the sensitive
circuits of internal components of both the Refbactter and the DUT. To avoid

damage from electric discharge, observe the foligwi

Always use a desktop anti static mat under the DUT.

Always wear a grounding wrist strap connected &désktop anti static mat
via daisy-chained 1 M resistor.

Connect the PC and the body of the DUT to proteajrounding before you
start operation.

This sign denotes a hazard. It calls attentiongooaedure, practice,
CAUTION or condition that, if not correctly performed orhaded to, could
result in damage to or destruction of part or the instrument.

This sign denotes important information. It callgeation to a
Note procedure, practice, or condition that is esserfbalthe user to
understand.




1 GENERAL OVERVIEW

1.1 Description

PLANAR R140 Vector Reflectometer is designed fore um the process of

development, adjustment and testing of antennaefeetbvices in industrial and

laboratory facilities, as well as in field, inclmgi operation as a component of an
automated measurement system. PLANAR R140 Vectle®emeter is designed for

operation with external PC, which is not suppliathut.

1.2 Specifications
1.2.1 Basic Specifications

Table 1.1 Basic Specifications

1 2
Frequency range 85 MHz to 14 GHz
Full CW frequency accuracy +2.5°10°
Output power:
High level
85MHz to 4.8GHz 0 dBm (typ.)
4.8GHz to 14GHz —10 dBm (typ.)
Low level
85MHz to 4.8GHz —35 dBm (typ.)
4.8GHz to 14GHz —10 dBm (typ.)




Table 1.1 (continued)

1 2
Magnitude reflection measurement accutaiy/s, %
value is as follows:
—-15dB to 0 dB
85MHz to 4.8GHz 0.4 dB
4.8GHz to 14GHz 1.0dB
-25 dB to -15 dB
85MHz to 4.8GHz 1.5dB
4.8GHz to 14GHz 3.0dB
-35dB to -25 dB
85MHz to 4.8GHz 4.0 dB
Phase reflection measurement accura€ys, %
value is as follows:
-15dB to 0 dB
85MHz to 4.8GHz 4°
4.8GHz to 14GHz 7°
-25 dB to -15 dB
85MHz to 4.8GHz 7
4.8GHz to 14GHz 17
-35dB to-25 dB
85MHz to 4.8GHz 22
Magnitude transmission measurement accdracy
if |Sz4] values are as follows
85MHz to 4.8GHz
-50 dBto 0 dB 1.0dB
4.8GHz to 14GHz
-25dB to 0 dB 1.0dB
Dynamic range measurement;|S|S|
(IF bandwidth 100 Hz)
85MHz to 4.8GHz 107 dB, typ.
4.8GHz to 14GHz 70 dB, typ.
Trace noise magnitude
(high output power, IF bandwidth 1 kHz)
85MHz to 4.8GHz 0.005 dB rms
4.8GHz to 14GHz 0.050 dB rms
Uncorrected directivity
85MHz to 4.8GHz 15 dB
4.8GHz to 14GHz 10 dB
Uncorrected source match -15dB
1 The specifications of the Reflectometer apphgr the temperature range of 23°C + 5 °C after 30

minutes of warming-up, with less than 1 °C deviatfoom the full one-port calibration temperature at
high output power and IF bandwidth 100 Hz.

2 measurement 4$ |S,| using two reflectometers, 32 MHz Ref Out of ofevhich is connected

to 32 MHz Ref In of the other one, both being caneé to the same USB hub, applies over the
temperature range of 23°C + 5°C after 30 minutewariming-up, with less than 1°C deviation from the
calibration temperature at high output power antddrdwidth 100 Hz.
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External PC system requirements:

- operating system

WINDOWS XP / VISTA /7

- CPU frequency 1 GHz

- RAM memory 512 MB
Connection to PC:

- Connector type mini USB B

- Interface USB 2.0
Power consumption 2W
Dimensions LxXWxH 117 x 39 x 19 mm
Weight 0.25 kg

Operating conditions:

— environmental temperature
— humidity at 25 °C

— atmospheric pressure

-10°Cto 50 °C
90%
84 to 106.7 kPa

11



1.2.2 Supplemental Specifications

Frequency setting resolution 25 Hz.
Number of measurement points 2 to 16001
Measurement bandwidths 100 Hz to 30 kHz (with 1¢p)s
Measurement time per test point 209

Test port damage level +23 dBm.

Test port damage DC voltage 50 V.
Interference immunity +17 dBm.

Effective directivity:

85 MHz to 4.8 GHz: 45dB

4.8 GHz to 14 GHz: 36 dB

Effective source match:

85 MHz to 4.8 GHz: -40dB

4.8 GHz to 14 GHz: -30dB

Temperature dependence (per one degree of tempeevatuation)

85 MHz to 4.8 GHz: 0.015dB
4.8 GHz to 14 GHz: 0.035dB

Warm-up time 5 min.

1.2.3 Measurement Capabilities

Measured parameters 11able loss,

Si1, |24, |92, S2 - using two Reflectometers.

Number of Up to 4 logical channels. Each logical channeemesented

measurement channels on the screen as an individual channel window. @ical
channel is defined by such stimulus signal settiags
frequency range, number of test points, etc.



Data traces

Memory traces

Data display formats

Sweep setup features
Sweep type
Measured points per
sweep

Segment sweep

Power settings

Sweep trigger

Trace display functions

Trace type

Trace math

Autoscaling

Electrical delay

Phase offset

Accuracy enhancement

Up to 4 data traces can be displage@ach channel
window. A data trace represents one of such passef
the DUT as magnitude and phase ef, ®TF, cable loss,
magnitude of |g|, |S2].

Each of the 4 data traces can bedsato memory for
further comparison with the current values.

SWR, Return loss, Cable Idsase, Expanded phase,
Smith chart diagram, DTF SWR, DTF Return loss, (rou
delay.

Linear frequency sweep, logarithmiquesmcy sweep, and
segment frequency sweep.

Set by user from 2 to 16,001.

A frequency sweep within several-defened segments.
Frequency range, number of sweep points, IF barttveidd
measurement delay should be set for each segment.

Two modes of output power level.
High level: -10 dBm

Low level: -30 dBm

Trigger modes: continuous, singhéd.h

Data trace, memory trace.

Data trace modification by math opernsti addition,
subtraction, multiplication or division of measureaimplex
values and memory data.

Automatic selection of scale divisiand reference level
value to have the trace most effectively displayed.

Calibration plane moving to comgate for the delay in the
test setup. Compensation for electrical delay iD@dT
during measurements of deviation from linear phase.

Phase offset defined in degrees.

13



Calibration

Calibration methods

Reflection
normalization

Full one-port calibration

Factory calibration

Mechanical calibration
kits

Electronic calibration

modules

Defining of calibration
standards

Error correction
interpolation

Calibration of a test setup (whichliates the Reflectometer

and adapter) significantly increases the accurady o
measurements. Calibration allows for correctiotheferrors
caused by imperfections in the measurement sysgstem
directivity, source match, and tracking.

The following calibration madis are available:
reflection normalization;
full one-port calibration

The simplest calibration method.

Method of calibration that ensures high accuracy.

The factory calibration of thReflectometer allow:s
performing measurements without additional calibraand
reduces the measurement error after reflection alation.

The user can select one of the predefined calioraits of
various manufacturers or define own calibratios.kit

Electronic calibration modules manufactured by RIAR
make the Reflectometer calibration faster and eabian
traditional mechanical calibration.

Different methods of calibration standard definirge
available:

standard defining by polynomial model
standard defining by data (S-parameters).

When the user changes such settings as starffetpencies
and number of sweep points, compared to the settir
calibration, interpolation or extrapolation of thelibration

coefficients will be applied.

14



Marker functions

Data markers

Reference marker

Marker search

Marker search
additional features

Setting parameters by
markers
Marker math functions

Statistics

Bandwidth

Flatness

RF filter

Data analysis

Port impedance
conversion

De-embedding

Up to 16 markers for each trace. Aemandicates stimulus
value and the measured value in a given pointetréce.

Enables indication of any maleues as relative to the
reference marker.

Search for max, min, peak, or targketes on a trace.

User-definable search range. Functions of specdiaition
tracking or single operation search.

Setting of start, stop and center frequencieshbystimulus
value of the marker and setting of reference ldwelthe
response value of the marker.

Statistics, bandwidth, fegs, RF filter.
Calculation and display of mean, steshddeviation ancl
peak-to-peak in a frequency range limited by twak®ais on

a trace.

Determines bandwidth between cutoff diestcy points for

an active marker or absolute maximum. The bandwidth

value, center frequency, lower frequency, highegdiency,
Q value, and insertion loss are displayed.

Displays gain, slope, and flatness betw&e markers on a
trace.

Displays insertion loss and peak-to-peagple of the

passband, and the maximum signal magnitude in the

stopband. The passband and stopband are defindddoy
pairs of markers.

The function of conversion of the S-parameterssuesd at
50 port into the values, which could be determined if
measured at a test port with arbitrary impedance.

The function allows to mathematicakclude from the
measurement result the effect of the fixture ctrconnectec
between the calibration plane and the DUT. Thisudir

should be described by an S-parameter matrix in a

Touchstone file.

15



Embedding

S-parameter conversion

Other features
Reflectometer control

Familiar graphical user
interface

Saving trace data

Remote control

COM/DCOM

1.3 Ordering Information

The function allows to mathematicallgngiate the DUT
parameters after virtual integration of a fixtur@cuwit
between the calibration plane and the DUT. Thisudir
should be described by an S-parameter matrix in a
Touchstone file.

The function allows conwears of the measured
S-parameters to the following parameters: reflectio
impedance and admittance, transmission impedance an
admittance, and inverse S-parameters.

Using external personal cai@pvia USB interface.

Graphical user interface based on Windows opeyatin
system ensures fast and easy Reflectometer opefatithe
user.

The software interface of PLANAR R140 is compatible
with modern tablet PCs and laptops.

Features saving the traceaphgral format and saving the
data in Touchstone and *.csv (comma separated sklue
formats on the hard drive.

COM/DCOM automation is used for remotatrol and
data exchange with the user software. The Reflest®m
program runs as COM/DCOM server. The user program
runs as COM/DCOM client. The COM client runs on
Reflectometer PC. The DCOM client runs on a sepd?&t
connected via LAN.

1.3.1 Standard Accessories

The standard accessories supplied with PLANAR R¥é6tor Reflectometer are as

follows:

USB Cable

1pc

USB flash drive with software and Operating Manual 1 pc

16



1.4 Principle of Operation

PLANAR R140 Vector Reflectometer consists of thefl€#ometer Unit, some
supplementary accessories, and personal computachiws not supplied with the
package). The Reflectometer Unit is powered androbbed by PC via USB-interface.
The block diagram of the Reflectometer is repres=et figure 1.1.

The Reflectometer Unit consists of a source ogoilja local oscillator, a source power
attenuator, a directional coupler and other comptnehich ensure the Reflectometer
operation. The test port is the source of thediggial. The incident and reflected signals
from the directional coupler are supplied into thizers, where they are converted into
IF (180 kHz), and are transferred further to thehannel receiver. The 2-channel
receiver, after filtration, digitally encodes thgrals and supplies them for further
processing (filtration, phase difference measurémmaagnitude measurement) into the
signal processor. The filters for the IF are digitad have passband from 100 Hz to 30
kHz. The combination of the assemblies of direclarouplers, mixers, and 2-channel
receiver forms two similar signal receivers.

An external PC controls the operation of the congmis of the PLANAR R140. To

fulfill the S-parameter measurement, the Refleetimmsupplies the source signal of the
assigned frequency from test port to the DUT, tmeasures magnitude and phase of
the signal reflected by the DUT, and after that pares these results to the magnitude
and phase of the source signal.

17
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Figure 1.1 PLANAR R140 Vector Reflectometer blockgitam
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2 PREPARATION FOR USE

2.1 General Information

Unpack the Reflectometer and other accessories.

Connect PLANAR R140 Reflectometer to the PC usinegUSB Cable supplied in the
package. Install the software (supplied on thehfldsve) onto your PC. The software
installation procedure is described below.

USB

UUUUUUUUUUUUUU
NNNNNNNNNNNN

EEEEEEEEEEEEEEEEEEE
sssssssssss

A\ +23 dBm RF 50 VDC Max
MADE IN RUSSIA

Warm-up the Reflectometer for 30 minutes after peore

Assemble the test setup using cables, connectotsires, etc, which allow DUT
connection to the Reflectometer.

Perform calibration of the Reflectometer. Calibyatprocedure is described in section
5.



2 PREPARATION FOR USE

2.2 Software Installation

The software is installed to the external PC rugninder Windows operating system.
PLANAR R140 Reflectometer is connected to the metePC via USB interface.

Minimal system
requirements for the
PC

WINDOWS 2000/XP/VISTA/7
1.5 GHz Processor
1 GB RAM

USB 2.0 High Speed

The supplied USB flash drive contains the followsujtware.

Flash drive contents

Setup_PlanarR140_vX.X.exe tinstaller file

Setup_PlanarR140x2_vX.X. exe installer file to work with two
devices

Driver folder contains the driver

Doc folder contains documentation

The procedure of the software installation is penked in two steps. The first one is the
driver installation. The second step comprises alteton of the program,
documentation and other related files.

Driver installation

Program and related
files installation

Connect the Reflectometer toury PC via the supplied USB
cable.

When you connect the Reflectometer to the PC fefitist time,
Windows will automatically detect the new USB devand will
open the USB driver installation dialog (Windows
2000/XP/VISTAIT).

In the USB driver installation dialog, click on Bvee and
specify the path to the driver files, which areteamed in the
Driver folder on the USB flash drive.

Run the Setup_PlanarR140_vX.X.exe installer fibef the
supplied USB flash drive. Follow the instructiorigioe
installation wizard.

1 X.X — program version humber

20



2 PREPARATION FOR USE

Additional program Run the Setup_PlanarR140x2_v&xX installer file from the
supplied USB flash drive. Follow the instructioridioe
installation wizard.

2.3 Top Panel

The top panel view of PLANAR R140 is representedigure 2.1. The top panel is
equipped with the READY/STANDBY LED indicator rumg in the following modes:

green blinking light — standby mode. In this molde tcurrent consumption of
the device from the USB port is minimum;

green glowing light — normal device operation.

ssssssssssss

EEEEEEEEEEEEEEEEEEE
zzzzzzzzzzz

A\ +23 dBm RF 50 VDC Max
MADE IN RUSSIA

Figure 2.1 PLANAR R140 top panel

2.4 Test Port

The type-N male 50 test port represented in figure 2.2 is intendedidT
connection. It is also used as a source of theutitgrsignal and as a receiver of the
response signal from the DUT.

Figure 2.2 Test port

2.5 Mini B USB Port

The mini B USB port view is represented in figur8.a4t is intended for connection to
USB port of the personal computer via the suppli&B cable.

Figure 2.3 Mini B USB port
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3 GETTING STARTED

This section represents a sample session of thiedkaheter. It describes the main
techniques of measurement of reflection coefficigarameters of the DUT. SWR and
reflection coefficient phase of the DUT will be &zed.

The instrument sends the stimulus to the inputhef DUT and then receives the
reflected wave. Generally in the process of thissneement the output of the DUT
should be terminated with a LOAD standard. Theltesaf these measurements can be
represented in various formats. The given exangpeesents the measurement of SWR
and reflection coefficient phase.

Typical circuit of DUT reflection coefficient measment is shown in figure 3.1.

UUUUUUUUUUUUUU
ssssssssssss

put [T1— | (B ..

sssssssssss

A\ +23 dBm RF 50 VDC Max
MADE IN RUSSIA

Figure 3.1.

To measure SWR and reflection coefficient phaseth®fDUT, in the given example
you should go through the following steps:

Prepare the Reflectometer for reflection measurémen

Set stimulus parameters (frequency range, numb&rveép points);

Set IF bandwidth;

Set the number of traces to 2, assign measuredthpsees and display format to
the traces;

Set the scale of the traces:;
Perform calibration of the Reflectometer for reflen coefficient measurement;

Analyze SWR and reflection coefficient phase usiraykers.
3.1 Reflectometer Preparation for Reflection Measurégmen

Turn on the Reflectometer and warm it up for theique of time stated in the
specifications.



3 GETTING STARTED

Ready state features The bottom line of the salemgplays the instrument status bar.
It should read Ready.

Connect the DUT to the test port of the Reflect@ndt/se the appropriate adapters for
connection of the DUT input to the Reflectometest fgort. If the DUT input is type-N
(female), you can connect the DUT directly to tloetp

3.2 Reflectometer Presetting

Before you start the measurement session, it @maended to reset the Reflectometer
into the initial state. The initial condition seigi is described in Appendix 1.

Note You can operate PLANAR R140 either by the
mouse or using a touch screen.

To restore the initial state of the Reflectometrse
System . .
u the following softkeys in the left menu bar:
Systern System > Preset

System Correction .

O Close the dialog by

grigger

Onnuous

Trigger Source Ok

Internal

Reference Source

Internal
I

" mpour | ProgamExt

Right- and left-hand softkey menu bars can be
collapse to the size of icons.

Measurement

Calbraton

\‘!!!
sEBANED
cEERBED

To expand the menu bar, click on it and drag the
cursor to the right or to the left accordingly.

Average

Marker

Analysis

To collapse the menu bar, click on it and drag the
cursor to the right or to the left accordingly.

Files

oD

Screen Shot

a.
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3 GETTING STARTED

3.3 Stimulus Setting

After you have restored the preset state of théeBwimeter, the stimulus parameters
will be as follows: frequency range from 85 MHz 14 GHz, sweep type is linear,
number of sweep points is 201, power level is hagid IF is 10 kHz.

For the current example, set the frequency rang®ioe 100 MHz to 1 GHz.

'm Stimulus

Stimulus

Start Frequency
85 MHz

Stop Frequency
14 GHz

Max Distance
1498962 m

Points
201

Power
High

Sweep Type
Lin

[ ——]

3.4 |IF Bandwidth Setting

To set the start frequency of the frequency raige
100 MHz, use the following softkey in the right
menu bar:

Stimulus

Then select thetart Frequency field and enter 100
using the on-screen keypad. Complete the setting by

Ok

To set the stop frequency of the frequency range 1o
1 GHz, select thetop Frequency field and enter
1000 using the on-screen keypad. Complete the
setting

Ok
Close thestimulus dialog by

Ok

For the current example, set the IF bandwidth ki3

Average Y

To set the IF bandwidth to 3 kHz, use the following
softkey in the left menu bar:

Average

24



3 GETTING STARTED

Average

IFBW
10 kiHz

Averaging
OFF

Averaging Factor
10

Smmoathing
OFF

Smocthing Aperture
1%

IFEW

30 kHz
10 kHz
3kHz
1kHez
300 Hz

100 Hz

[ew | w

Note

Then select the=Bw field in theAverage dialog.

To set the IF bandwidth in thesw dialog, use the
following softkeys:

3 kHz > Ok

You can also select the IF bandwidth by double
clicking on the required value in the IFBW. The
dialog will close automatically.

3.5 Number of Traces, Measured Parameter and DisplapdidSetting

In the current example, two traces are used forukameous display of the two
parameters (SWR and reflection coefficient phase).

W Trace

Trace List

Mo | Format

1 SWR

2 Return Loss

Memary Trace
OFF

Data Math

OFF

To add the second trace, use the following softkey
in the right menu bar:

Trace > Add trace

The added trace automatically becomes active. The
active trace is highlighted in the list and on the
graph.

To select the second trace display format, double
click on its name, ansleasurement dialog will
appear.

25



3 GETTING STARTED

Measurement

SWR

Return Loss

Cable Loss

Srrith Chart

CTF SWR

OTF Return Loss

Phase

Measurement

SWWR

Return Loss

Cable Loss

Srrith Chart

CTF SWR

OTF Return Loss

Phase

3.6 Trace Scale Setting

Set the Phase format by

Phase > Ok

To scroll up and down the formats list click on the
list field and drag the mouse up or down accorgingl

To select the first trace display format, doublekcl
on its name, and in the Measurement dialog use the
following softkeys:

SWR > Ok
Close the Trace List dialog by

Ok

For a convenience in operation, change the traae ssing automatic scaling function.

Reference Value
5]

Divisions
10

Ref. Position
5

Electrical Delay
0ps

Fhiase Offset
O o

To set the scale of the active trace by the
autoscaling function, use the following softkeys in
the right menu bar:

Scale > Auto Scale > Ok

The program will automatically set the scale to the
best display of the active trace.
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3 GETTING STARTED

Note To activate a trace, use the following softke
Trace

Then select the required trace in the list thak wil
appear.

3.7 Reflectometer Calibration for Reflection Coefficidleasurement

Calibration of the whole measurement setup, whiatludes the Reflectometer and
other devices, supporting connection to the DUTgwa to considerably enhance the
accuracy of the measurement.

To perform full 1-port calibration, you need to page the kit of calibration standards:
OPEN, SHORT and LOAD. Such a kit has its descnpt@md specifications of the
standards.

To perform proper calibration, you need to seladhe program the correct kit type. In
the process of full 1-port calibration, connectilm@tion standards to the test port one
after another, as shown in figure 3.2.

SHORT [J----,

ssssssssssss

EEEEEEEEEEEEEEEEE
zzzzzzzzzzz

OPEN []---- O0— d -

A\ +23 dBm RF 50 VDC Max
MADE IN RUSSIA

LOAD [-----

Figure 3.1. Full 1-port calibration circuit

In the current example Agilent 85032B/E calibratkinis used.
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3 GETTING STARTED

Calbration PB4

Calibration

Correction
o

Calibration Kit
Aglent 850328 F-

Calibration Kits

5 MN1.1 Type-h -F-
5] MN1.1 Type-M -M-
7 fglent 8503268 -F-
g Agilent 850328 -M-

9 Agilerit 850368 -F-

To select the calibration kit, use the following
softkeys in the left menu bar:

Calibration > Calibration Kit

Then select the required kit from the Calibration
Kits list and complete the setting by

Ok

To perform full 1-port calibration, execute measoeats of the three standards. After
that the table of calibration coefficients will balculated and saved into the memory of
the Reflectometer. Before you start calibrationscdnnect the DUT from the

Reflectometer.
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3 GETTING STARTED

Calibration

rB4

Calibration

Correction
o

Calibration Kit

Agient 850328 F-

Callbration

il

Calibration

Correction
o]

Calibration Kit

Aglent 850328 -F-

To perform full 1-port calibration, use the
following softkey in the left menu bar:

Calibration

Connect an OPEN standard and click
Open

Connect a SHORT standard and click
Short

Connect a LOAD standard and click
Load

After clicking any of thedpen, Short, orLoad
softkeys, wait until the calibration procedure is
completeed.

To complete the calibration and calculate the table
of calibration coefficients, click

Apply

Then re-connect the DUT to the Reflectometer tedt p

3.8 SWR and Reflection Coefficient Phase Analysis Ustagkers

This section describes how to determine the meamnt values at three frequency
points using markers. The Reflectometer screen veewhown in figure 3.1. In the
current example, a reflection standard of SWR =d.&sed as a DUT.
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3 GETTING STARTED

. Copper Mountain Technologies PLANAR R140 Vector Reflectometer 85-14000

Trl swR 0.05 / 1.25

=l
.02

10.0 1

a E
.“Wo

8
@

a

-80.0

90,0

200 300

Marker ﬂ‘

IMarker List

[ ramee | peerare |

1

2

3

100.00000 MHz

2350,00000 MHz

1000.0000 MHz

Reference Marker
OFF

[F1]

¥ Fhaze 10.0 °/ -40.0 °
100, 00000 MHz
550, 00000 MHz
1000. 0000 MHz

400

o
X

[F1]

1.2002  -B.4350 °
1.2023 | -34.336 °
1.2062  -61.130 °

pay

PrERBEET

=}
juy

=1
]

s
500

Start 100 MHz 201 3 kHz H"lih Stoi 1 GHz

Figure 3.1 SWR and reflection coefficient phase sneament example

s

600 700 800 400

To enable a new marker,
softkeys in the left menu bar:

use the following

Marker > Add Marker

Double click on the marker in the Marker List to
activate the on-screen keypad and enter the merker
frequency value.

Complete the setting by

Ok
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4 MEASUREMENT CONDITIONS SETTING

4 MEASUREMENT CONDITIONS SETTING

4.1 Screen Layout and Functions

The screen layout is represented in figure 4.1thla section you will find detailed
description of the softkey menu bars and instrunséatus bar. The channel windows
will be described in the following section.

Channel window

- Copper Mountain Technologies PLANAR R140 Wector Reflectometer 85-1

Trl Return Loss 10.0 dgf 0.0 dB
I8 Expand Phase 400.0 °/ -400.0 °
1600.0

1200.0

500.0

BN EEE

-2000.0

-2400.0
200 400 600 800

Start 100 MHz 201 10 kHz High Stop 1 GHz

Left-hand softkey Right-hand softkey
menu bar Instrument status bar menu bar

Figure 4.1 Reflectometer screen layout

4.1.1 Softkey Menu Bars

The softkey menu bars in the left- and right-haadgof the screen are the main menu
of the program. These menu bars can be collapsthe tsize of icons.

Each softkey represents one of the submenus. Tha system is multilevel and allows
access to all the functions of the Reflectometer.

You can manipulate the menu softkeys by the moussing a touch screen.
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4 MEASUREMENT CONDITIONS SETTING

On-screen alphanumeric keypads also support d&earenfrom external PC keyboard.
Besides, you can navigate the menu by, « », « », « », «Enter», «Esc» keys on the
external keyboard.

To expand the left-hand softkey menu bar, clickt@nd drag the cursor to the right. To
expand the right-hand menu bar, drag the cursthradeft accordingly. To collapse the

left-hand softkey menu bar, click on it and drag ¢tlrsor to the left, and to collapse the
right-hand menu bar, drag the cursor to the righoedingly.

4.1.2 Instrument Status Bar
Operatioﬁ indicatc Date and tim Sweep statt DSP Status

Figure 4.2 Instrument status bar

The instrument status bar is located at the botbdrthe screen. It can contain the
following messages (see table 4.1).

Table 4.1 Messages in the instrument status bar

Fiel
e_d . Message Instrument Status
Description
Not Ready No communication between DSP and computer.
DSP status Loading DSP program is loadin
Ready DSP is running normally.
Standby DSP is in energy saving standby mode.
Continuous Continuous swee
Sweep status Single Single swee|
Hold A sweep is on hold.
Factory
calibration System Cal Failure ROM error of system calibration.
error
Error
correction Correction Off Error correction disabled by the user
status
System Svstermn C i
correction e e System correction disabled by the user.
status
1 Disabling of error correction does not affect factory calibration.
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4 MEASUREMENT CONDITIONS SETTING

4.2 Channel Window Layout and Functions

The channel windows display the measurement resaltthe form of traces and
numerical values. The screen can display up tcasrodl windows simultaneously. Each
window has the following parameters:

Frequency range;
Sweep type;
Number of points;

IF bandwidth.

Note The calibration parameters are applied to thvbole
Reflectometer and affect all the channel windows.

Physical analyzer processes the logical channedgdoession.

In turn each channel window can display up to 4dsaof the measured parameters.
General view of the channel window is represemeftjure 4.3.

Trace status fie

Channel title be

Bandpass Fi T{er

v
Trl Return Loss 10.0 dB/f 0.0 dB
Expand Phase 200.0 */ -800.0 °
200.0

-1200.0

-1400.0

-1600.0

-1500.0

E olu] 400 500 600 700 800 400
Start 85 MH=z 201 10 kHz TH"lqh Stop 1 GHz
Graph are Channel status bar

Figure 4.3 Channel window
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4 MEASUREMENT CONDITIONS SETTING

421 Channel Title Bar

The channel title feature allows you to enter yoamment for each channel window.

To show/hide the channel title bar, use the
System .
u following softkeys:

System > Display

System

System Correction . . . .
N Click oncaption field in the opened dialog.
Trigger

Coggnuous

Trigger Source
Internal

Reference Source
Internal

e — | m—E—

Cigplay

Font Size
9

Line Width
1

Caption
o]

Full Screen
OFF

Inverse Color
OFF

Digital Keyboard
ON

Note To edit the channel title, click on the titterecall
the on-screen keypad.

4272 Trace Status Field

Trl Return Loss 0.5 dE/ -20.0 de [RO]

B Fhaze 40.0 */ 0.0 ® [RN]

Trace propertie

Reference level val

Trace scal

Display forma

Trace nam

Figure 4.4 Trace status field
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4 MEASUREMENT CONDITIONS SETTING
The trace status field displays the name and pdemmef a trace. The number of lines
in the field depends on the number of traces ircttanel.

Note Using the trace status, field you can easibdify the trace
parameters by the mouse.

Each line contains the data on one trace of thereta

Trace name from Trl to Tr4. The active trace nasrteghlighted in inverted
color,

Display format, e.g. Return Loss;
Trace scale in measurement units per division,GegdB/;
Reference level value, e.g. -20.0 dB;

Trace status is indicated as symbols in squarkéra¢See table 4.2).
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4 MEASUREMENT CONDITIONS SETTING

Table 4.2 Trace status symbols definition

Status Symbols Definition
Error Correction RO OPEN response calibrati
RS SHORT response calibratic
F1 Full 1-port calibration
Z0 Port impedance conversion
Data Analysis Dmb De-embedding
Emb Embedding
Electrical Delay Del Electrical delay other than zero
Phase Offset PhO Phase offset value other than zero
Smoothing Smo Trace smoothing
Conversion Zr Reflection impedanc
Yr Reflection admittanc
1/s S-parameter inversic
Conj Conjugation
4.2.3 Graph Area

The graph area displays the traces and numeriqsieedigure 4.5).

SwrR 1.0 / 6.0
11.0

10.0—————44444‘ﬁj

9.0
8.0

7.

Markel

-
400
201

300
art 200 MH=

La

Trl Return Loss 5.0 dB/ -20.0 dB

Eandpass Filter

Statistic:

Trace numbe

L0039
45814
300, 00000 MHZ

1.2654
0.1962
0.9824

0 400.00000 MHz
F00,00000 MHz

Reference line
positior

A
700
Stop 80O MH=z

500
10 kH=z

500
High

Vertical graticule label

Horizontal graticule label

Figure 4.5 Graph area
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4 MEASUREMENT CONDITIONS SETTING

The graph area contains the following elements:

Vertical graticule label displays the vertical arigmeric data for the active trace.

Horizontal graticule label displays stimulus axismeric data (frequency, time, or
distance).

Reference level position indicates the refereneel [position of the trace.

Markers indicate the measured values in differemts on the active trace. You can
enable display of the markers for all the tracasuianeously.

Marker functions: statistics, bandwidth, flatngRE, filter.
Trace number allows trace identification in therohal window.

Current stimulus position indication appears wheaep duration exceeds 1 sec.

Note Using the graticule labels, you can easilpticd all the
trace parameters by the mouse.

424 Markers

The markers indicate the stimulus values and thasored values in selected points of
the trace (See figure 4.6).

Marker data

401.19 lMHZ li.9918
442.11 MHz 1.5096

Indicator on trace

500
401 10 kHz High

Indicator on stimulus axis

Figure 4.6 Markers

The markers are numbered from 1 to 16. The referenarker is indicated with R
symbol. The active marker is indicated in the failog manner: its number is
highlighted in inverse color, the stimulus indigafully colored.
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4 MEASUREMENT CONDITIONS SETTING

425 Channel Status Bar

The channel status bar is located in the bottorh gfathe channel window. It contains
the following elements (see figure 4.7):

Sweep points IF bandwidth
Start 85 MHz 201 10 kHz High Stop 1.2 GHz
Stimulus start Power level Stimulus stop

Figure 4.7 Channel status bar

Stimulus start field allows for display and entfytioe start frequency. This field can be
switched to indication of stimulus center frequenicy this case the word Start will
change to Center.

Sweep points field allows for display and entrytioé number of sweep points. The
number of sweep points can have the following \&l@e 16001.

IF bandwidth field allows for display and settinigtiee IF bandwidth. The values can be
set from 100 Hz to 30 kHz.

Power level field allows for display and entry bétport output power.

Stimulus stop field allows for display and entrytioé stop frequency . This field can be
switched to indication of stimulus span, in thise#he word Stop will change to Span.
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4 MEASUREMENT CONDITIONS SETTING

4.3 Quick Channel Setting Using Mouse

This section describes the manipulations, whicH eslable you to set the channel
parameters of PLANAR R140 fast and easy. When youemra mouse pointer in the
channel window field where a channel parameter lwarchanged, the mouse pointer
will change its form and a prompt field will appear

Note The manipulations described in this sectiolh help you to
perform the most frequently used settings only.tAd channel
functions can be accessed via the softkey menu.

4.3.1 Active Channel Selection

You can select the active channel window when twanore channel windows are
open. The border line of the active window will taghlighted in light color (see figure
4.8). To activate a channel, click in its window.

Return Loss 10.0 dB/ O.

Start 85 MHz Stop 1.2 GHz
Phase 40.0 °/ 0.0 *©

Border line of active chanr

Figure 4.8. Active channel window display
4.3.2 Active Trace Selection

T ST S — You can select the active trace if the active
wﬁll ST AN Pl  channel window contains two or more traces.
The active trace name will be highlighted in
inverted color. In the example given it is Tr2. daivate a trace, click on the required
trace or its status line.
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4 MEASUREMENT CONDITIONS SETTING

4.3.3 Display Format Setting

S| o To select the trace display format, click on the
T 23 [rr1 meas: rF!l'U ] format name in the trace status line.

SIL sy 1.0 / 6.0

MessLrerment Select the required format in theeasurement dialog and
o complete the setting by
Return Loss Ok
Cable Loss
Sith Chart
DTF SWR

CTF Return Loss

Phase

Cancel Ok

4.3.4 Trace Scale Setting

1 R To select the trace scale, click in the trace
IR R scale field of the trace status line.

SWR 1) /6.0

: Enter the required numerical value using the arest keypadl
and complete the setting by

T

0 .IF >

Cancel Ok

4.3.5 Reference Level Setting

To set the value of the reference level, click
on the reference level field in the trace
status line.
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. Enter the required numerical value using the opest keypad
and complete the setting by

Ok

4.3.6 Marker Stimulus Value Setting

The marker stimulus value can be set by draggiegnarker or by entering the value
from the on-screen keypad.

To drag the marker, move the mouse pointer to dnthe
marker indicators. The marker will become active] a pop-
up hint with its name will appear near the marlédre marker
can be moved either by dragging its indicator ®hint area.

To enter the numerical value of the stimulus in the
marker data, click on the stimulus value. Then retite
required value using the on-screen keypad.

4.3.7 Switching between Start/Center and Stop/Span Modes

To switch between the modes Start/Center
and Stop/Span, click in the respective field
of the channel status bar. Lalsedrt will be
replaced bycenter, and labektop will be

4.3.8 Start/Center Value Setting

To enter thestart/Center numerical values, click on the respective
field in the channel status bar.
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Then enter the required value using the on-sdkegpad.

4.3.9 Stop/Span Value Setting

To enter thestop/Span numerical values, click on the respective field
in the channel status bar.

Then enter the required value using the on-sdkegpad.

Sweep Points Number Setting

To enter the number of sweep points, click in tgpective field of
the channel status bar.

Select the required value in theints dialog and complete the
setting by

Paints

16001
10001 Ok
1601
801
401
201

101
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4.3.11 IF Bandwidth Setting

To set the IF bandwidth, click in the respectiwdiof the channel status bar.

— Select the required value in tieBw dialog and complete the
— setting by
10 kHz Ok
3 kHz
1kHz
300 Hz
100 Hz
Cancel Ok
4.3.12 Power Level Setting

To set the output power level, click in the respecfield of the
channel status bar. This way you can switch betviegim and low
power settings.

4.4 Channel and Trace Display Setting

The Reflectometer supports 4 channels, which alloeasurements with different
stimulus parameter settings. The parameters relatexd logical channel are listed in
table 4.4.

4.4.1 Setting the Number of Channel Windows

A channel is represented on the screen as an dudivchannel window. The screen can
display from 1 to 4 channel windows simultaneouBly.default one channel window
opens.

The program supports three options of channel windiayout: one channel, two
channels, and four channels. The channels areatdld®n the screen according to their
numbers from left to right and from top to bottolinthere are more than one channel
window on the screen, one of them is selected thgead he border line of the active
window will be highlighted in light color.
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E To set the number of channel windows displayed on

Channels . . .
the screen, use the following softkey in the right

menu bar:
Channels

Active: Channel Channels

1

(zxmize Cherrel Then select the softkey with the required number

I_ _ _I and layout of the channel windows.

‘ ‘ In theActive Channel field, you can select the active

r—— channel. The repeated clicking will switch the

| J numbers of all channels.

Note For each open channel window, you shouldtlsetstimulus

parameters and make other settings.

Before you start a channel parameter setting dbredion, you
need to select this channel as active.

The measurements are executed for open channebwanith succession.

4.4.2 Channel Activating

Before you set channel parameters, first you needttivate the channel.

E To activate a channel, use the following softkays
Channels .
the right menu bar:

Channels > Active Channel

Channels

Active: Channel

1 Active Channel field allows viewing the numbers cf

(zxmize Cherrel all channels from 1 to 4. Select the required numbe
I_ _ _I of the active channel.
‘ ‘ To activate a channel, you can also click on its
[ =« ] channel window.
4.4.3 Active Channel Window Maximizing

When there are several channel windows displayed,can temporarily maximize the
active channel window to full screen size.

The other channel windows will be hidden, and thils interrupt the measurements in
those channels.
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E To enable/disable active channel maximizing fuorcti
Channels .
use the following softkeys:

Channel > Maximize Channel

Channels

Active Charnel
1

Maximize Charnel
OFF

|-\-\-|

e

| |

Note Channel maximizing function can be controlled by a
double mouse click on the channel.

4.4.4 Number of Traces Setting

Each channel window can contain up to 4 differeatds. Each trace is assigned the
display format, scale and other parameters. Thenpaters related to a trace are listed in
table 4.5.

The traces can be displayed in one graph, overigpgach other, or in separate graphs
of a channel window. The trace settings are madeansteps: trace number setting and
trace layout setting in the channel window. By d#éfa channel window contains one

trace. If you need to enable two or more tracesthreenumber of traces as described
below.

RN, Trace To add a trace, use the following softkeys in the
right menu bar:

— Trace > Add Trace

l | Active trace is highlighted in yellow.

Mo |Format

1 Return Loss

2 SR

3 Phase

Memary Trace

CFF

Data Math

OFF
I—I
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RN, Trace To delete a trace, use the following softkeyshia t
right menu bar:
— Trace > Delete Trace

'WIW'

Mo |Format

1 Return Loss

2 SR

3 Phase

Memary Trace

CFF

Data Math

OFF
|

All the traces are assigned their individual namésch cannot be changed. The trace
name contains its number. The trace names ardlas$oTrl, Tr2 ... Tr4.

Each trace is assigned some initial settings: miedsparameter, format, scale, and
color, which can be modified by the user.

By default the display format for all the traceses to Return loss (dB).

By default the scale is set to 10 dB , reference level value is set to 0 dB,
reference level position is in the middle of thagr.

The trace color is determined by its number.

445 Active Trace Selection

Trace parameters can be entered for the active.thsative trace belongs to the active
channel, and its name is highlighted in inverteldicdrou have to select the active trace
before setting the trace parameters.
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To select the active trace, use the following

RN Trace softkeys in the right menu bar

Trace List Trace

'WIW'

From theTrace |List, select the trace you want to

Io

Farmat

assign the active.

1

2

3

Return Loss

SWR

Phase

Memary Trace
OFF

Data Math
OFF

e
| J

Note

A trace can be activated by clicking on trece
status bar in the graphical area of the program

Table 4.4 Channel parameters

Parameter Description

Sweep Range

Number of Sweep Points

IF Bandwidth

Table 4.5 Trace parameters

Parameter Description

Display Format

Reference Level Scale, Value and Position

3 Electrical Delay, Phase Offset
4 Memory Trace

5 Markers

6 Parameter Transformation
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4.5 Measurement Parameters Setting

451 S-Parameters

For high-frequency network analysis the followiegns are applied: incident, reflected
and transmitted waves, transferred in the cirafithe setup (See figure 4.9).

INGIDENT TRANSMITTED
@—c» alT) S B —

SUURCE

REFLECTED

Figure 4.9

Measurement of magnitude and phase of incidenkeatel and transmitted signals
allow to determining the S-parameters (scatterechrpeters) of the DUT. An S-
parameter is a relation between the complex madgstof the two waves:

s = transmittel waveat Port m
" incidentwaveat Port n

PLANAR R140 Reflectometer has one measurement \pbith operates as a signal
source and as a reflected signal receiver. Thawhyg the Reflectometer allows
measuring only § parameter.
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45.2 Trace Format

The Reflectometer offers the display of the meas@garameters on the screen in two
formats:

rectangular format;

Smith chart format.

4.5.3 Rectangular Format

In this format, stimulus values are plotted alongas and the measured data are
plotted along Y-axis (See figure 4.9).

Measurement

> X

Stimulus

Figure 4.9 Rectangular format

To display S-parameter complex value along Y-akishould be transformed into a real
number. Rectangular formats involve various tydasamsformation of an S-parameter

S=at j>b, where:

a — real part of S-parameter complex value;
b — imaginary part of S-parameter complex value.

There are seven types of rectangular formats dépgruh the measured value plotted
along Y-axis (See table 4.6).

Rectangular format also refers to the measured détx their conversion from

frequency domain to time domain (DTF). Such coneerss performed with by the
Fourier inverse transform operation.
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Table 4.6 Rectangular formats

Format Type

Description Label Data Type (Y-axis) Measurement Unit
(Y-axis)
S-parameter logarithmic
magnitude:
Logarithmic :
Magnitude Return Loss A= 204og|g] , Decibel (dB)
IS|= y/a? +b?
1
= xReturnLos$
Cable Loss | Cable Loss Decibel (dB)
A= 104og|g|
Voltage 1+ g
Standing Wavg  SWR SWR = Abstract number
; 1- |9
Ratio
S-parameter phase from
Phase Phase ~180 to +180: Degree {)
180 a
= —xarctg—
b
S-parameter phase,
measurement range expanded
Expanded Expand.
Pph ase ;Ease to from below Degree ()
—180C to over +180
Signal propagation delay
within the DUT:
Group
Delay d
Group Delay t= g Second (sec.)
— a Y
—arcth , @220
S-parameter linear
' magnitude:
Llngar Lin Mag g Abstract number
Magnitude

S & 0
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454 Smith Chart Format

Smith chart format is used for representation qfedance values for DUT reflection
measurements.

Figure 4.10 Smith chart format

Smith chart format does not have a frequency axidtequency will be indicated by the
markers.
Table 4.7 Smith chart format

Format Type Label

Description
Data Displayed Measurement Unit
by Marker
(Y-axis)
Complex Smith Resistance at input:
Impedance Chart
(at Input) R=re(Z,,), Oohm ()
1+S
Zinp=ZO 1 S

Reactance at input:

X =im(zZ,,) ohm ()

Equivalent capacitance or
inductance:

1
= = %<0 Farad (F)

X Henry (H)

L=—, X>0

51



4 MEASUREMENT CONDITIONS SETTING

4.5.5 Trace Format Setting

W Trace

Trace List

Mo | Format

1 Return Loss

2 SWR

3 Phase

Mermory Trace
OFF

Data Math
OFF

Measurement

SWR

Return Loss

Cable Loss

Smith Chart

OTF SWR
DTF Return Loss

Phase

[(ema |

Note

To set the trace display format, use the following
softkey in the right menu bar:

Trace

In the Trace List dialog select the required tracéd
double-click on it.

Then select the required format in the
Measurements dialog. Complete the setting by

Ok

DTF SWR and DTF Return Loss formats can be
selected only for linear frequency scanning mode.

If the frequency scanning mode is other than linear
then it will be automatically switched to lineateaf
selecting these formats of the graph.

If you select DTF SWR or DTF Return Loss
formats of the graph, but the frequency scanning
mode selected is other than linear, the graph forma
will be automatically switched to default value of
Return Loss.
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4.6 Scale Setting

4.6.1 Rectangular Scale

For rectangular format you can set the followingapaeters (See figure 4.11):

Trace scale;
Reference level value;
Reference level position;

Number of scale divisions.

Scale
Divisions
10
Tra_cg Scale 9
Division Value < t
8
7
Reference 6 Reference L evel
Level P | 5 Position
4
3
2
1
0
Figure 4.11 Rectangular scale
4.6.2 Rectangular Scale Setting

You can set the scale for each trace of a chaBeébre you set the scale, first activate
the trace.

IB'"—"I Seale To set the scale of a trace, use the followingksyf
in the right menu bar:

Scale

Then select thescale field and enter the required
value using the on-screen keypad.

To set the reference level, select He2 Value field
and enter the required value using the on-screen
keypad.

To set the position of the reference level, seleet
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Ref. Position field and enter the required value using
the on-screen keypad.

To set the number of trace scale divisipreelect
theDivisions field and enter the required value using
the on-screen keypad.

4.6.3 Circular Scale

For polar and Smith chart format, you can set titerccircle value (See figure 4.12).

Scale

Figure 4.12 Circular scale

1 The number of scale divisions affects all channel traces.

54



4 MEASUREMENT CONDITIONS SETTING

4.6.4 Circular Scale Setting

To set the scale of the circular graph, use the
following softkey in the right menu bar:

Scale

Then select thecale field and enter the required
value using the on-screen keypad.

4.6.5 Automatic Scaling

The automatic scaling function allows the userutomatically define the trace scale so
that the trace of the measured value could fit theograph entirely.

In rectangular format, two parameters are adjustauale and reference level position.
In circular format, the outer circle value will bdjusted.

To execute the automatic scaling, use the follgwin
softkeys in the right menu bar:

Scale > Auto Scale

4.6.6 Reference Level Automatic Selection

This function executes automatic selection of tkeéerence level in rectangular
coordinates.
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After the function has been executed, the trade®ineasured value makes the vertical
shift so that the reference level crosses the gmajghe middle. The scale will remain
the same.

To execute the automatic selection of the refexrenc
level, use the following softkeys in the right menu
bar:

Scale > Auto Ref. Value

4.6.7 Electrical Delay Setting

The electrical delay function allows the user téirdethe compensation value for the
electrical delay of a device. This value is use@@spensation for the electrical delay
during non-linear phase measurements. The eleatiétay is set in seconds.

If the electrical delay setting is other than zeB8parameter value will vary in
accordance with the following formula:

S= Sxe!20® where
f —frequency, Hz,
t — electrical delay, sec.

The electrical delay is set for each trace indiglju Before you set the electrical delay,
first activate the trace.
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To set the electrical delay, use the followinglesy
in the right menu bar:

Scale

Then select thelectr. Delay field and enter the
required value using the on-screen keypad.

4.6.8 Phase Offset Setting

The phase offset function allows the user to detireeconstant phase offset of a trace.
The value of the phase offset is set in degreesdoh trace individually. Before you set
the phase offset, first activate the trace.

To set the phase offset, use the following sofikey
the right menu bar:

Scale

Then select thenase Offset field and enter the
required value using the on-screen keypad.

4.7 Stimulus Setting

The stimulus parameters are set for each chana@r&you set the stimulus
parameters of a channel, make this channel active.
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4.7.1 Sweep Type Setting

To set the sweep type, use the following softkey i
the right menu bar:

Stimulus

Then click onsweep Type field, select the required
type from the list and complete the setting by

Ok

Note If you select segment frequency sweep, tlymn®at
Table softkey will be become available in Stimulus
dialog. For segment tables details see sectiof.4.7.
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4.7.2 Sweep Span Setting

To enter the start and stop values of the sweep
range, use the following softkey in the right menu
bar:

Stimulus

Then select thetart Frequency . Or Stop Frequency .
field and enter the required values using the on-
screen keypad.

If necessary, you can select the measurement units.
The current measurement units are shown to the
right from the value entry field.
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4.7.3 Sweep Points Setting

To enter the number of sweep points, use the
following softkey in the right menu bar:

Stimulus

Then click onPoints field, select the required
value from the list and complete the setting by

Ok

4.7.4 Distance to Fault Maximum Value Setting

In DTF mode the Reflectometer transforms the meaksdata in frequency domain to
data in time domain by applying the Fourier invetsasform operation. If velocity
factor of the measured trace is known, for exampleoaxial cable, the time intervals
are recalculated into distances.

To turn the DTF mode on, select DTF SWR or DTF Retoss trace formats. The
trace format selection is described in sectiond4.4.

The transformation function allows for setting lbé tmeasurement range in time domain
within the limits of ambiguity range. The ambiguitgnge is determined by the
measurement step in the frequency domain:
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F F E__»Where:

N — number of measurement points,
Fmin — Stimulus start frequency,
Fmax— stimulus stop frequency.
The ambiguity range is recalculated into the maxmuaperating DTF value:

CV,>» T C3 >(N-1)

DTF,, = =
2 2 >(Fmax - I:min )

, where:

— velocity of light in vacuum;

V,, — cable velocity factor.
Themax. distance value set by the user should be lower than R TValue.

The DTF maximum value can be increased by decrgaisenfrequency step.

Example If Start Freq. is 300 MHz, Stop Freq.08 61Hz,
the number of points is 10001, and velocity facdor
1, then maximum distance to fault equals to 4996.5
m, i.e. approximately 5 km.

To set the DTF maximum value, use the following
softkey in the right menu bar:

Stimulus

Then select thelax Distance field and enter the
required value using the on-screen keypad.
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4.7.5 Stimulus Power Setting

The stimulus power level can take two possible egluHigh output power corresponds
to the source signal power of -10 dB/m. Low oufpadver corresponds to -30 dBm.

To enter the power level value, use the following
softkey in the right menu bar:

Stimulus

Click on thepower field to switch between the
high and low settings of the power level.

4.7.6 Segment Table Editing

Frequency sweep span can be divided into segmieath segment has start and stop
values of the sweep range, number of points andsunement delay. IF filter and
measurement delay can be enabled/disabled by #ne us

The types of segment tables are shown below.

Each table line determines one segment. The tanleantain one or several lines. The
number of lines is limited by the aggregate nundfexll segment points, i.e. 10001
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To edit the segment table, use the following
softkeys in the right menu bar:

Stimulus > Segment Table

Select the segment frequency sweep to make the
Segment Table softkey available (see section
4.7.1).

To add a segment to the segment table, use

Add

To delete a segment from the table, use

Delete

To enter the segment parameters, move the moube teespective box and enter the
numerical value. You can navigate the segment tabieg the «», «», « » « »
keys

Note The adjacent segments cannot overlap in tbguéncy
domain.
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To edit any parameter in the table, double click
on the its value field and enter the required value
using the on-screen keypad.

To enable/disable the IFBW filter column, click
on theList IFBW field.

To enable/disable the measurement delay column,
click on theList Delay field.

The segment table can be saved into *.seg file to a
hard disk and later recalled.

To save the segment table, click

Save

To recall the segment table, click

Recall .

4.8 Trigger Setting

The Reflectometer can operate in one of three swragger modes. The trigger mode
determines the sweep actuation. The trigger caa tre/following modes:

Continuous — a sweep actuation occurs every titee siveep cycle is complete
in each channel,

Single — sweep actuation occurs once, and afteswleep is complete, the
trigger turns to hold mode;

Hold — sweep is stopped, the actuation does natrocc

If more than one channel window is displayed onsitreen, a sweep will be actuated in
them in succession.

To set the trigger mode, use the following softkey
the right menu bar:

System

Then click onrrigger field, select the required mode
from the list and complete the setting by

Ok
Close the System dialog by

Ok
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4.9 Measurement Optimizing

49.1 IF Bandwidth Setting

The IF bandwidth function allows the user to define bandwidth of the test receiver.
The IF bandwidth can be selected by user fromdHewing values: 100 Hz, 300 Hz, 1
kHz, 3 kHz, 10 kHz and 30 kHz.

The IF bandwidth narrowing allows you to reducd-selse and widen the dynamic
range of the Reflectometer. Also the sweep timé wwdrease. Narrowing of the IF
bandwidth by 10 will reduce the receiver noise BydB.

The IF bandwidth should be set for each channdlidially. Before you set the IF
bandwidth, first activate the channel.
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4.9.2 Averaging Setting

To set the IF bandwidth use the following softkey
in the left menu bar:

Average

To set the IF bandwidth, click orBw field and
select the required value from the list.

Complete the setting by

Ok

The averaging function is similar to IF bandwidtarnowing, it allows reducing self-

noise and widening the dynamic range

of the Reftaeter.

The averaging in each measurement point is madesewveral sweeps according to the

exponential window method.

The averaging should be set for each channel icdally. Before you set the averaging,

first activate the channel.
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To set the averaging use the following softkey in
the left menu bar:

Average

To toggle the averaging function on/off, click or
Average field.

To set the averaging factor, click @weraging
Factor field and enter the required value using the
on-screen keypad.

4.9.3 Smoothing Setting

The smoothing of the sweep results is made by giwegahe measurement results of
adjacent points of the trace determined by the ngpaperture. The aperture is set by
the user in percent against the total number ofrte points.

The smoothing does not increase the dynamic rahgigedReflectometer. It preserves
the average level of the trace and reduces the hoissts.

The smoothing should be set for each trace indallguBefore you set the smoothing,

first activate the trace.

To set the smoothing, use the following softkey in
the left menu bar:

Average

To toggle the smoothing function on/off, click on
Smoothing field.

To set the smoothing aperture, click®moothing
Aperture field and enter the required value using
the on-screen keypad.
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4.10Cable Specifications

By default, the program does NOT compensate DTFsareanents to account for the
inherent loss of a cable. However, to make morarate DTF measurements, the cable
loss and velocity factor can be entered using drleeofollowing methods:

Select a cable type from a list which containsdhiele loss in dB/meter and
velocity factor;
Manually enter cable loss and velocity factor fog theasurement.

Velocity Factor is a property of the physical meteof a cable. A VF of 1.0
corresponds to the speed of light in a vacuumherdstest VF possible. A polyethylene
dielectric cable has VF = 0.66 and a cable witHoredlielectric has VF = 0.7.

Cable Loss is specified in dB/meter. In additionihte length of the cable, loss is also
directly proportional to the frequency of the sigtiet passes through the cable.

4.10.1 Selecting the type of cable

To select the type of cable use the
following softkey in the left menu bar:

DTF Settings

Click on cable field, select the required
item from theCable List and complete the
setting by

Ok
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4.10.2 Manually specify Velocity Factor and Cable Loss

To set the parameters of cable, press on the left
panel of the program buttongF Settings .

Click on Velocity field to enter the value of
velocity factor using the on-screen keypad.

Click on cable Loss field to enter the value of
cable loss using the on-screen keypad.

4.10.3 Editing table of cables

To edit table of cables, press on the left panel of
the program buttonSTF Settings .

Click the left button of the mouse over the field
Cable.

To add/delete rows in the table, click
Add/Delete.

Then select the required parameter in the table
double click on the corresponding cell.

Enter the required valueable Name, Velocity,
Cable Loss e.cC. using the on-screen keypad.

To save the table of cables on the
drive, click the Save Cable List
button.

To restore the table cables from the
drive, press therestore Cable List
button.
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5.1 General Information

51.1 Measurement Errors

S-parameter measurements are influenced by vameasurement errors, which can be
broken down into two categories:

systematic errors, and
random errors.

Random errors comprise such errors as noise fltiohisaand thermal drift in electronic
components, changes in the mechanical dimensioosnofectors subject to temperature
drift, repeatability of connections. Random errars unpredictable and hence cannot be
estimated and eliminated in calibration. Randororercan be reduced by correct setting
of the source power, IF bandwidth narrowing, maimitg constant environment
temperature, observance of the Reflectometer warntime, careful connector
handling, avoidance of cable bending after calibra and use of the calibrated torque
wrench for connection of the Male-Female coaxialde@Rnectors.

Random errors and related methods of correctionnatementioned further in this
section.

Systematic errors are the errors caused by impenfescin the components of the
measurement system. Such errors occur repeatedlytheir characteristics do not
change with time. Systematic errors can be deteuhand then reduced by performing
mathematical correction of the measurement results.

The process of measurement of precision devicéspriidefined parameters with the
purpose of determination of measurement systeraatics is called calibration, and
such precision devices are called calibration stedsl The most commonly used
calibration standards are SHORT, OPEN, and LOAD.

The process of mathematical compensation (humer@adliction) for measurement
systematic errors is called an error correction.

5.1.2 Systematic Errors

The systematic measurement errors of vector netaoakyzers are subdivided into the
following categories according to their source:

Directivity;

Source match;
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Reflection tracking.

The measurement results before the procedure af@rrection has been executed are
called uncorrected.

The residual values of the measurement results titeprocedure of error correction
are calleckffective .

5.1.2.1 Directivity Error

A directivity error(Ed) is caused by incomplete separation of the incidgmal from

the reflected signal by the directional couplethia source port. In this case part of the
incident signal energy comes to the receiver oféflected signal. Directivity errors do
not depend on the characteristics of the DUT am@liyshave stronger effect in
reflection measurements.

51.2.2 Source Match Error

A source match erroe§) is caused by the mismatch between the sourcedestand
the input of the DUT. In this case part of the sigreflected by the DUT reflects at the
test port and again comes into the input of the DUJe error occurs both in reflection
measurement and in transmission measurement. Soatch errors depend on the
relation between input impedance of the DUT antiged impedance.

Source match errors have strong effect in measursnef a DUT with poor input
matching.

5.1.2.3 Reflection Tracking Error

A reflection tracking errorgy) is caused by the difference in frequency response
between the test receiver and the reference raagfivke test port in reflection
measurement.

5.1.3 Error Modeling

Error modeling and method of signal flow graphs ampplied to vector network
analyzers for analysis of its systematic errors.

5.1.31 One-Port Error Model

In reflection measurement only test port of thel@dmeter is used. The signal flow
graph of errors for the test port is representdture 5.1.
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S11a

o
=
(2}

2

Test'Port

Figure 5.1 One-port error model

Where:
S,1. — reflection coefficient true value;
S, — reflection coefficient measured value.

The measurement result at test port is affectethéyfollowing three systematic error
terms:

Eq — directivity;

Eq; — Ssource match;

E,, — reflection tracking.

For normalization the stimulus value is taken edoall. All the values used in the
model are complex.

After determining all the three error termg, E;, E; for each measurement frequency
by means of a full 1-port calibration, it is podsito calculate (mathematically subtract
the errors from the measured vafijg,) the true value of the reflection coefficiesit..

There are simplified methods, which eliminate tiffea of only one out of the three
systematic errors.

514 Reflectometer Test Port Defining

The test port of the Reflectometer is defined bywnseof calibration. The test port is a
connector accepting a calibration standard in tbegss of calibration.

A type-N 50 Male connector on the front panel of the Refleatan will be the test
port if the calibration standards are connecteelctly to it.

Sometimes it is necessary to connect coaxial cafdtor adapter to the connector on
the front panel for connection of the DUT with &elient connector type. In such cases
connect calibration standards to the connectdnetable or adapter.

Figure 5.2 represents two cases of test port aefifor the measurement of the DUT.
The use of cables and/or adapters does not affeantasurement results if they were
integrated into the process of calibration.
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Test
Port :I
Adapter
Adapter
Test
Port :I D
Cable

Figure 5.2 Test port defining

In some cases, the term @fiibration plane is used. Calibration plane is an imaginary
plane located at the ends of the connectors, waockept calibration standards during
calibration.

5.1.5 Calibration Steps

The process of calibration comprises the followsteps:
Selection of the calibration kit matching the coctoe type of the test port.
Selection of a calibration method (see sectior6)i.based on the required

accuracy of measurements. The calibration methtetrdenes what error terms
of the model (or all of them) will be compensated.

Measurement of the standards within a specifieguieacy range. The number of
the measurements depends on the type of calibration

The Reflectometer compares the measured paranoétitrs standards against
their predefined values. The difference is useatédeculation of the calibration
coefficients (systematic errors).

The table of calibration coefficients is saved itite memory of the
Reflectometer and used for error correction ofrtteasured results of any DUT.

Calibration is applied to the Reflectometer as aleland affects all the channels. This
means that one table of calibration coefficientsemg stored for all the channels.

51.6 Calibration Methods

The Reflectometer supports several methods ofbregion. The calibration methods
vary by quantity and type of the standards beireduby type of error correction. The
table 5.1 represents the overview of the calibnatieethods.
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Table 5.1 Calibration methods

Calibration Method Parameter Standards Errors
Reflection
Normalization Su SHORT or OPEN B
Expanded SHORT or OPEN E., Eq
Reflection Si1
Normalization LOAD
SHORT
Full One-Port
Calibration Su OPEN Er1, By Bay
LOAD
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5.1.6.1 Normalization

Normalization is the simplest method of calibratemit involves measurement of only
one calibration standard for a measured S-parameter

1-port (reflection) S-parameter,(pis calibrated by means of a SHORT or an OPEN
standard, estimating reflection tracking error t&fm

This method is called normalization because the somea S-parameter at each
frequency point is divided (normalized) by the esponding S-parameter of the
calibration standard.

Normalization eliminates frequency-dependent a@éion and phase offset in the

measurement circuit, but does not compensate forseof directivity and mismatch.

5.1.6.2 Expanded Normalization

Expanded normalization involves connection of thiofving two standards to the test
port:

SHORT or OPEN, and

LOAD.
Measurement of the two standards allows for estanatf the reflection tracking error
termEr and directivity error term £d.

5.1.6.3 Full One-Port Calibration

Full one-port calibration involves connection oé ttollowing three standards to the test
port:

SHORT,
OPEN,

LOAD.

Measurement of the three standards allows for attqpn of all the three error terms
(Ed, Es, ander) of a one-port model.

51.7 Calibration Standards and Calibration Kits

Calibration standards are precision physical deviceed for determination of errors in a
measurement system.
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A calibration kit is a set of calibration standakdgh a specific type of connector and
specific impedance. Calibration kit includes staddaof the three following types:
SHORT, OPEN, andLOAD.

The characteristics of real calibration standaralgehdeviations from the ideal values.
For example, the ideadHORT standard must have reflection coefficient magratud
equal to 1.0 and reflection coefficient phase edqoal8C over the whole frequency
range. A realSHORT standard has deviations from these values depgnointhe
frequency. To take into account such deviationliération standard model  (in the
form of an equivalent circuit with predefined chagaistics) is used.

The Reflectometer provides definitions of calibwatikits produced by different
manufacturers. The user can add the definitionsvof calibration kits or modify the
predefined kits using the Reflectometer softwaraliliCation kits editing procedure is
described in the section 5.3.

To ensure the required calibration accuracy, selexicalibration kit being used in the
program menu. The procedure of calibration kitc@a is described in section 5.2.1.

5.1.7.1 Types of Calibration Standards

Calibration standard type is a category of physiealices used to define the parameters
of the standard. The Reflectometer supports thvwalg types of the calibration
standards:

OPEN,
SHORT,

LOAD.

51.7.2 Calibration Standard Model

A model of a calibration standard presented as @mvalent circuit is used for
determining of S-parameters of the standard. Thdeinis employed for standards of
OPEN, SHORT, andLOAD types.

One-port model is used for the standape&N, SHORT, andLOAD (See figure 5.3).
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Calibration

plane
I
I Offset (transmission line): Lumped parameters:
le—— Zo—impedance; OPEN - conductance C;
: T — propagation delay; SHORT - inductance L;
I Rn —loss. LOAD — impedance R
]
1
1

Figure 5.3 One-port standard model

The description of the numeric parameters of anivedgnt circuit model of a
calibration standard is shown in table 5.2.
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Table 5.2 Parameters of the calibration standands/algnt circuit model

Parameter
(as in the Parameter Definition
program)
Zo It is the offset impedance (of a transmission litetween the
calibration plane and the circuit with lumped paesens.
(Offset Z0)
T The offset delay. It is defined as one-way propagatime (in

(Offset Delay)

seconds) from the calibration plane to the cirowith lumped

parameters or to the other calibration plane. Etahdard delay can

be measured or mathematically determined by digidime exaci
physical length by the propagation velocity.

RIoss

The offset loss in one-way propagation due to #ia sffect. The

, loss is defined in [/sec] at 1 GHz frequency. The loss in
(Gffset Loss) transmission line is determined by measuring tHayd& [sec] and
loss L [dB] at 1 GHz frequency. The measured valresused in the
following formula:
de]xz [ |
R| /s[= 2
[ /4] 4.3429dB| <14
c The fringe capacitance of an OPEN standard, whizlses a phase
offset of the reflection coefficient at high frequees. The fringe
o 1L capacitance model is described as a function gufecy, which is a
2, 3) polynomial of the third degree:
C=G + Gf + Gf?+ Gf® ,where
f — frequency [Hz]
Co...C3 — polynomial coefficients
Units: G[F], Ci[F/Hz], GJ[F/HZ?], Ci[F/HZ}
L The residual inductance of a SHORT standard, wbaaises a phase
offset of the reflection coefficient at high frequees. The residual
(Lo, L1, inductance model is described as a function ofukeegy, which is a
L2, L3) polynomial of the third degree:

L=Lo + Lif + Lof? + Lf® , where
f — frequency [Hz]

Lo...L3 — polynomial coefficients

Units: Lo[H], Li[H/HZz], Ly[H/HZ?], Ls[H/HZ]
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5.2 Calibration Procedures

521 Calibration Kit Selection

The Reflectometer provides memory space for foareibration kits. The first two
items are the calibration kits with indefinite paueters. Next ten items are the kits with
manufacturer-defined parameters, available in th#eRtometer by default. The other
two items are the empty templates offered for catibn kit definition by the user.

The available calibration kits include the kitsRdsenberger, Agilent and Planar (See

table 5.3).
Table 5.3 Calibration kits
No. Model Number Calibration Kit Description
1 Not Def 50 Ohm 50 , parameters not defined
2 Not Def 75 Ohm 75 , parameters not defined
Rosenberger 05CK10A-150 -F-
3 05CK10A-150 -F-
50 N-type Female, up to 18 GHz
Rosenberger 05CK10A-150 -M-
4 05CK10A-150 -M-
50 N-type Male, upto 18 GHz
Planar N1.1 Type-N -F-
5 N1.1 Type-N -F-
50 N-type Female, up to 1.5 GHz
Planar N1.1 Type-N -M-
6 N1.1 Type-N -M-
50 N-type Male, up to 1.5 GHz
Agilent 85032B or 85032E,
7 Agilent 85032B -F-
50 N-type Female, up to 6 GHz
Agilent 85032B or 85032E,
8 Agilent 85032B -M-
50 N-type Male, up to 6 GHz
9 Agilent 85036B -F- Agilent 85036B, N-type (75) Female, up to 3 GHz
10 Agilent 85036B -M- | Agilent 85036B, N-type (75) Male, up to 3 GHz
11 Agilent 85032F -F- Agilent 85032F, 50 N-type Female, up to 9 GHz
12 Agilent 85032F -M- | Agilent 85032F,50 N-type Male, up to 9 GHz
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13 Empty Templates for user-defined calibration kits
14 Empty Templates for user-defined calibration kits
Note -M- or -F- in the description of the kit dée® the polarity of

the calibration standard connector, male or femedpectively.

To achieve the specified measurement accuracy,ausalibration kit with known
characteristics.

Before starting calibration select in the progr&e ¢alibration kit being used among the
predefined kits, or define a new one and entgyatameters.

Make sure that parameters of your calibration steshelcorrespond to the values stored
in the memory of the Reflectometer. If they do moake the required changes.

The procedure of a calibration kit definition arditig is described in section 5.3.

To select the calibration kit, use the following
softkey in the left menu bar:

Calibration

The currently selected calibration kit is indicated
the softkey Calibration Kit, e.@gilent 85032B -F -.

Click this softkey and select the required kit from
the list. Complete the setting by

Ok
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5.2.2 Reflection Normalization

Reflection normalization is the simplest calibrationethod used for reflection
coefficient measurement {. Only one standardsHORT or OPEN) is measured (See
figure 5.4) in the process of this calibration.

SHORT or
OPEN

Figure 5.4 Reflection normalization

Before starting calibration perform the followingtings: select active channel, set the
parameters of the channel (frequency range, IF \oigiid, etc), and select the

calibration kit.

To perform reflection normalization, use the
following softkey in the left menu bar:

Calibration

Connect armOPEN or aSHORT standard to the test
port as shown in figure 5.4. Perform measurement
usingOpen or Short softkey respectively.

During the measurement, a pop up window will
appear in the channel window. It will have
Calibration label and will indicate the progress of
the measurement. On completion of the
measurement, the left part of tlopen or Short
softkey will be color highlighted.
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Note

To complete the calibration procedure, click
Apply

This will activate the process of -calibration
coefficient table calculation and saving it inteth
memory.

To clear the measurement results of the standards,
click

Cancel

This softkey does not cancel the current calibratio
To disable the current calibration turn off theoerr
correction function (See section 5.2.4).

You can check the calibration status in ttaed
status field (See table 5.4).
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5.2.3 Full One-Port Calibration

Full one-port calibration is used for reflectioretiicient measurement {§. The three
calibration standardssHORT, OPEN, andLOAD) are measured (See figure 5.5) in the
process of this calibration.

SHORT [~

OPEN -l 0

LOAD | ___, Test
Port

Figure 5.5 Full one-port calibration

Before starting calibration perform the followingtsngs: select active channel, set the
parameters of the channel (frequency range, IF \bigild, etc), and select the
calibration kit.

To perform full one-port calibration, use the
following softkey in the left menu bar:

Calibration

ConnectsSHORT, OPEN andLOAD standards to the
test port in any consequence as shown in figure 5.5
Perform measurements clicking the softkey
corresponding to the connected standapgen,
Short Or Load respectively.

During the measurement, a pop up window will
appear in the channel window. It will have
Calibration label and will indicate the progress of
the measurement. On completion of the
measurement, the left part of tkopen, Short or
Load softkey will be color highlighted.
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To complete the calibration procedure, click
Apply

This will activate the process of -calibration
coefficient table calculation and saving it intaeth
memory.

To clear the measurement results of the standards,
click

Cancel

This softkey does not cancel the current calibratio
To disable the current calibration turn off theoerr
correction function (See section 5.2.4).

Note You can check the calibration status in ttaed
status field (See table 5.4).
5.2.4 Error Correction Disabling

This feature allows the user to disable the eroorection function.

Note

To disable and enable again the error correction
function, use the following softkey in the left men
bar:

Calibration

Click oncorrection field to toggle the on/off
settings of the correction state.

Close the dialog by
Apply
When you turn off the error correction function,

Correction Off message will appear in the program
status bar.
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525 Error Correction Status

The error correction status for each individuatéras indicated in the trace status field
(See table 5.4). For trace status field descripser section 4.2.2.

Table 5.4 Trace error correction status

Symbols Definition
RO OPEN response calibration
RS SHORT response calibration
F1 Full 1-port calibration
5.2.6 System Impedance Z0

Zy is the system impedance of a measurement path. &llgrm is equal to the
impedance of the calibration standards, which aeduor calibration. The (4ralue
should be specified before calibration, as it isdudor calibration coefficient
calculations.

Note Selection of calibration kit automatically telenines the
system impedanceo4n accordance with the value specified
for the Kkit.

5.3 Calibration Kit Management

This section describes how to edit the calibrakibmlescription.

The Reflectometer provides a table for 14 calibrakits. The first twelve kits are the
predefined kits. The last two kits are empty tertgddor adding calibration standards
by the user.

A calibration kit redefining can be required to gise the standard parameters to
improve the calibration accuracy.

A new user-defined calibration kit adding can belextl when a required kit is not
included in the list of the predefined kits.

The changes made by the user to the definitiomefcalibration kits are saved into the
calibration kit configuration file in the programovking folder. For the saving no
additional manipulations are required.

Note Changes to a predefined calibration kit cagdncelled any

time and the initial state will be restored by Bestore softkey
in Calibration Kit Editor dialog.
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5.3.1 Calibration Kit Selection for Editing

The calibration kit currently selected for caliloatis the kit available for editing. This
active calibration kit is selected by the user @scdbed in section 5.2.1.

5.3.2 Calibration Kit Label Editing

To edit the label of a calibration kit, use the
following softkeys in the left menu bar:

Calibration > Calibration Kit > Edit Cal Kit

Click on calibration Kit Name field and enter
the calibration kit label using the on-screen
keypad.

To save the settings and close the dialog, click

Ok
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5.3.3 Predefined Calibration Kit Restoration

Select the required calibration kit from the list.

To cancel the user changes of a predefined
calibration kit, use the following softkey:
Calibration > Calibration Kit

Select the required kit from the list and click

Edit Cal Kit

If the kit parameters differ from the predefined
ones, Restore softkey becomes available.

To cancel your changes, click

Restore

Close the dialog by

Ok
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5.3.4

Calibration Standard Editing

To edit the calibration standard
parameters, use the following
softkeys:

Calibration > Calibration Kit >
Edit Cal Kit

Then select the required
parameter in the table and
double click on the
corresponding cell. Enter the
required value using the on-
screen keypad.

For an OPEN standard, the values fringe capa@tahc
the OPEN model are specified. This model is desdrib
by the following polynomial of the third order:

C=G + Gf + Gf2+ Gf® , where

f: frequency [Hz]

Co...C3z — polynomial coefficients

For a SHORT standard, the values of the residual

inductance of the SHORT model are specified. This
model is described by the following polynomial bkt

third order:

L=Lo + Lif + Lf? + Lsf3 , where

f: frequency [Hz]

Lo...L3z — polynomial coefficients
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The parameters of the transmission line of thedsted
model are specified for all the types of the statdsla

Offset delay value in one direction (S);
Offset wave impedance value){

Offset loss value (/s).
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5.35 Calibration Standard Defining by S-Parameter File

Parameters of a calibration standard can be set &o S-parameter file in Touchstone
format.

To set the calibration standard parameters by
S-parameter file, use the following softkeys:

Calibration > Calibration Kit > Edit Cal Kit

In the Calibration Kit Editor dialog select the
Touchstone file row. Then select the cell with the
required standard and double click on it. Dialog
for file selection will appear. For this dialog
description, see section 7.1.2.

Select Use Database Std row in the table and the
the cell with the required standard type. Double
click on the cell will toggle the on/off status

Note If a file in the Touchstone format is not upload=d
or its format is improper, it will be impossible to
use the S-parameter file to define the calibration
standard.
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6.1 Markers

A marker is a tool for numerical readout of a stimswalue and a measured parameter
value in a specific point on the trace. You cativate up to 16 markers on each trace.
See a trace with two markers in figure 6.1.

The markers allow the user to perform the followtagks:

Reading absolute values of a stimulus and a mehgpamameter in selected
points on the trace;

Reading relative values of a stimulus and a medsuaieameter related to the
reference point;

Search for minimum, maximum, peak and pre-defireddes on the trace;

Determining trace parameters (statistics, bandweitt).

Figure 6.1

Markers can have the following indicators:

! symbol and number of the active marker on a trace,

2 symbol and number of the inactive marker on a trace
symbol of the active marker on a stimulus axis,

D symbol of the inactive marker on a stimulus axis.

The marker data field contains the marker numbenusus value, and the measured
parameter value. The number of the active markieigislighted in inverse color.

The marker data field contents vary depending @ndisplay format (rectangular or
circular).
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In rectangular format, the marker shows the measemé parameter value plotted along
Y-axis in the active format (See table 4.6).
In circular format, Smith chart (R+jX), the marlsfrows the following values:
Resistance ();
Reactance ();

Equivalent capacitance or inductance (F/H).

6.1.1 Marker Adding
To enable a new marker, use the followng
softkeys:
Marker > Add Marker

Note The new marker appears as the active marker in
the middle of the stimulus axis.

6.1.2 Marker Deleting

To delete an active marker, use the following
softkeys:

Marker > Delete Marker
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Note The active marker is highlighted in yellowtire
Marker List dialog.

6.1.3 Marker Stimulus Value Setting

Before you set the marker stimulus value, you rieextlect the active marker.

You can set the stimulus value by entering the nmigalevalue from the keyboard or by
dragging the marker using the mouse. Drag-and-dpmyation is described in section
4.3.6.

To set the marker stimulus value, use the
following softkey:

Marker
Select a required marker from the list.

Double click on the marker stimulus value in the
table, and enter the stimulus value using the on-
screen keypad.

Complete the setting by

Ok

Note To enter the stimulus numerical value in the
marker data field, you have to click on it.

6.1.4 Marker Activating

To activate a marker , use the softkey:

Marker

In the Marker List dialog click on the marker
number to activate it.

94



6 MEASUREMENT DATA ANALYSIS

Note You can activate a marker on the trace
clicking on it.
6.1.5 Reference Marker Feature

Reference marker feature allows the user to viendtita relative to the reference
marker. Other marker readings are representedi@asrditive to the reference marker.
The reference marker shows the absolute data.efbeence marker is indicated with R
symbol instead of a number (See figure 6.2). Englif a reference marker turns all the

other markers to relative display mode.

Figure 6.2

Reference marker can be indicated on the tracellasvt:

symbol of the active reference marker on a trace;

symbol of the inactive reference marker on a trace.

The reference marker displays the stimulus and oneagent absolute values. All the
rest of the markers display the relative values:

stimulus value — difference between the absoluteutis values of this marker
and the reference marker;
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measured value — difference between the absolutsunement values of this
marker and the reference marker.

To enable/disable the reference marker feature,
use the softkey:

Marker

Click on theref. Marker status field to toggle the
status of the reference marker. The reference
marker will be added/deleted to/from the marker
list and the trace.

6.1.6 Marker Properties

6.1.6.1 Marker Coupling Feature

The marker coupling feature enables/disables depmedof the markers of the same
numbers on different traces. If the feature is édrion, the coupled markers (markers
with same numbers) will move along X-axis synchrugslp on all the traces. If the

coupling feature is off, the position of the maskeinth same numbers along X-axis will
be independent (See figure 6.3).

CougirON Coupling: OFF

Figure 6.3 Marker coupling feature
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To enable/disable the marker coupling feature,
use the following softkeys:

Marker > Properties

In the Marker Properties dialog click on the
Marker Couple Value field to toggle between the
values.

Close the dialog by

Ok

6.1.6.2 Marker Value Indication Capacity

By default, the marker stimulus values are display#th 8 decimal digits and marker
response values are displayed with 5 decimal dilie user can change these settings.
The stimulus range is from 5 to 10 decimal digisd response range is from 3 to 8
decimal digits.

To set the marker value indication capacity, use
the following softkeys:

Marker > Properties

Click on thestimulus Digits field to enter the
number of stimulus decimal digits

Click on theResponse Digits field to enter the
number of response decimal digits

Close the dialog by

Ok
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6.1.6.3 Multi Marker Data Display

If several traces are displayed in one channel ewindy default only the active trace
marker data are displayed on the screen. The aseemable displaying marker data of
all traces simultaneously. The markers of diffeteates will be distinguished by color.
Each marker will have the same color with its trace

To enable/disable the multi marker data display,
use the softkeys:

Marker > Properties
Click in theActive Only field.

The OFF value stands for multi marker data
display mode.

Note When multi marker data display is enabled,
arrange the marker data on the screen to avoid
data overlapping.

6.1.6.4 Marker Data Alignment

By default marker data are arranged individually éach trace. The user can enable
marker data alignment on the screen. Such alignoardels individual arrangement of

marker data of different traces. The marker datalbsucceeding traces are aligned
against the first trace.

There are two types of alignment:
Vertical — marker data of different traces arer@gesl one under another;

Horizontal — marker data of different traces ararged in a line;
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To enable marker data alignment, use the following
sofkeys:

Markers > Properties

Click in the Align parameter value field. In theidu
dialog, double click on the alignment type.

Close the dialog by clicking

Ok

6.1.7 Marker Position Search Functions

Marker position search function enables you to bnda trace the following values:

maximum value;
minimum value;
peak value;
target level.

Before you start the search, first activate thekerar

6.1.7.1 Search for Maximum and Minimum

Maximum and minimum search functions enable yoddtermine the maximum and
minimum values of the measured parameter and ntw/entirker to these positions on
the trace (See figure 6.4).

Figure 6.4 Maximum and minimum search
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To find the maximum or minimum values on a
trace, use the following softkeys:

Marker > Search > Search Min

Marker > Search > Search Max

The last search type applied to the marker is
indicated in thesearch Type field of the Search
dialog.

6.1.7.2 Search for Peak

Peak search function enables you to determinedhk yalue of the measured parameter
and move the marker to this position on the tr&se(figure 6.5).

Figure 6.5 Positive and negative peaks
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Peak is called positive if the value in the peafiresater than the values of the adjacent
points.

Peak is called negative if the value in the peamaller than the values of the adjacent
points.

Peak excursion is the smallest of the absoluterifices between the response values in
the peak point and the two adjoining peaks of {hy@osite polarity.

The peak search is executed only for the peaksimgetie following two conditions:

The peaks must have the polarity (positive, negatw both) specified by the
user;

The peaks must have the peak deviation not lessthigavalue assigned by the
user.

The following options of the peak search are abala
Search for nearest peak;
Search for greatest peak;
Search for left peak;
Search for right peak.

The nearest peak is the peak, which is locatedese&n the current position of the
marker along the stimulus axis.

The greatest peak is a peak with maximum or minimatae, depending on the current
polarity settings of the peak.

Note The search for the greatest peak is deferent f
the search for maximum or minimum as the peak
cannot be located in the limiting points of the
trace even if these points have maximum or
minimum values.
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To search for the peak value, use the following
softkeys:

Marker > Search > Search Peak

Depending on the search function, select one of
the following softkeys:

Search Peak
Max Peak
Peak Left

Peak Right

Set the peak excursion value if necessary. Click on
the Peak Excursion field and set the required peak
polarity by a click in theeak Polarity field.
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6.1.7.3 Search for Target Level

Target level search function enables you to lotlagemarker with the given (target)
level of the measured parameter (See figure 6.6).

Positive transition Negative transition

Figure 6.6 Target level search

The trace can have two types of transition in thiats where the target level crosses the
trace:

transition type is positive if the function deriwa (trace slope) is positive at the
intersection point with the target level,

transition type is negative if the function derivat(trace slope) is negative at
the intersection point with the target level.

The target level search is executed only for thergection points, which have the
specific transition polarity selected by the ugms{tive, negative, or both).

The following options of the target level search available:
Search for nearest target;
Search for left target;

Search for right target.
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6.1.7.4 Search Tracking

To search for target level value, use the following
softkeys:

Marker > Search > Search Target

Depending on the search function, select one of the
following softkeys:

Search Target
Target Left

Target Right

To set the target level value, click on thaget
value field and enter the value using the on-screen
keypad.

To set the transition type, click on therget
Transition field.

The marker position search function by default lbannitiated by any search softkey.
Search tracking mode allows you to perform contusumarker position search, until

this mode is disabled.
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To enable/disable search tracking mode, use the
following softkeys:

Marker > Search

Click on theTracking field to enable/disable the
search tracking mode.

Tracking will be performed for that markar
search type, which was the last one to be
searched. The marker search type will be
indicated in thesearch Type field.

6.1.7.5 Search Range

The user can set the search range for the markérgrosearch by setting the stimulus
limits.

To enable/disable the search range, use the
following softkeys:

Marker > Search

Click on thesearch Range field to enable/disable
the search range.

To enter the search range parameters, click on the
Search Start or Search Stop field and enter the
stimulus value using the on-screen keypad.

6.1.8 Marker Math Functions

Marker math functions are the functions, which nsskers for calculating of various
trace characteristics. Four marker math functioasasailable:

Statistics;
Bandwidth Search;
Flatness;

RF Filter.
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6.1.8.1 Trace Statistics

The trace statistics feature allows the user terdahe and view such trace parameters
as mean, standard deviation, and peak-to-peaktrabe statistics range can be defined
by two markers (See figure 6.7).

A
v
A

\4

Range: OFF Range: ON

Figure 6.7 Trace statistics

Table 6.1 Statistics parameters

Symbol Definition Formula
1 N
mean Arithmetic mean M= WX X;
i=1
. 1 N 2
s.dev Standard deviation ——x (X - M)
N-1 .,
Peak-to-Peak: difference
p-p between the maximum and Max — Min
minimum values

To enable/disable trace statistics function, use the
following softkeys:

Markers > Math

Select thestatistics tab and click on thétatistics
field to toggle between the on/off status.

To enable/disable statistics range feature, click on
the Statistics Range field to toggle between the
on/off status.
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The statistics range is set by two markers. Ifaher
are no markers in the list, add two markers.
Marker adding operation is described in section
6.1.1.

Click on thestatistic Start or Statistic Stop field

and select the required marker numbers from the
list.
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6.1.8.2 Flatness

The flatness function allows the user to determamel view the following trace
parameters: gain, slope, and flatness. The usernwetmarkers to specify the flatness
search range (See figure 6.8).

Range

A
v

Figure 6.8 Flatness

.
Flatness = ax + max

Figure 6.9 Flatness parameters determination

Table 6.2 Flatness parameters

Parameter Symbol Definition

Description

Gain gain Marker 1 value

Slope slope Difference between marker 2 and marker 1 values.

Flatness +dev Sum of “positive” and “negative” peaks of the
g trace, which are measured from the Ilne
-aev connecting marker 1 and marker 2 (See figure

6.9).
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To enable/disable the flathess search function, use
the following softkeys:

Markers > Math

Select theFlatness tab and click on the&latness
field to toggle between the on/off status.

Flatness range is set by two markers. Add two
markers, if there are no markers in the list. Marke
adding procedure is described in section 6.1.1.

Click on theFlatness Start or Flatness Stop field
and select the required marker numbers from the
list.

6.2 Memory Trace Function

For each data trace displayed on the screen allso-caemory trace can be created.
Memory traces can be saved for each data traceniEmeory trace is displayed in the
same color as the main data trace, but its brigistigelower.

The memory trace is a data trace saved into theamert is created from the current
measurement when the user is clicking the corredipgnsoftkey or when the current
sweep is completed. After that, the two traces tmeceimultaneously displayed on the
screen — the data trace and the memory trace.
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The memory traces have the same format as therdats. Changing data trace format
will change memory trace format.

6.2.1 Saving Trace into Memory

The memory trace function can be applied to theviddal traces of the channel. Before
you enable this function, first activate the trace.

Click the following softkey in the left-hand menu
bar:
Trace

The active trace will be highlighted in yellow in
the list. If necessary, select the required trage b
clicking on it.

To enable trace saving into memory, click on the
Memory Trace field to set the value to ON.

The data will be saved into memory immediately.

6.2.2 Memory Trace Deleting

The memory trace deleting can be applied to theviahdal traces of the channel. Before
you enable this function you have to activate thed.

Click theTrace softkey in the right menu bar

To delete a memory trace, click in thiemory
Trace parameter value field. Theemory Trace
parameter value will change ¢FF.

110



6 MEASUREMENT DATA ANALYSIS

6.2.3 Memory Trace Math

The memory trace can be used for math operatiotts twe data trace. The resulting
trace of such an operation will replace the dateetr The math operations with memory
and data traces are performed in complex values.fdlfowing four math operations
are available:

Division of data trace by memory trace. The traeéus bar indicateso/m.
Multiplication of data trace by memory trace. Tratatus bar indicates*M.
Subtraction of memory trace from data trace. Tedatus bar indicates-M.
Addition of data trace and memory trace. Traceaustbar indicateD+M.

The memory trace function can be applied to indigidraces of the channel. Before
you enable this function, first activate the trace.

Click the following softkey in the right menu bar
Trace
Click theData Math field.

In the Data Math dialog select the math operation
type for the current data traces and memory traces.

Close the dialog by
Ok

The result of math operation will be displayed in
the form of current data traces.
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6.3 Fixture Simulation

The fixture simulation function enables you to eatelthe measurement conditions
other than those of the real setup. The followiogditions can be simulated:

Port Z conversion;
De-embedding;
Embedding.

Before starting the fixture simulation, first actte the channel. The simulation function
will affect all the traces of the channel.

To open the fixture simulation menu, use the follayv
softkeys:

Analysis > Fixture Simulator

6.3.1 Port Z Conversion

Port Z conversion is a function of transformatidnhe S-parameters measured during
port wave impedance change simulation.

Note The value of the test port impedance is éefim the
process of calibration. It is determined by the
characteristic impedance of the calibration Kkit.
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To open the fixture simulation menu, use the feiig
softkeys:

Analysis > Fixture Simulator

To enable/disable the port impedance conversion
function, click on thePort z Conversion field.

To enter the value of the simulated impedance of Po
click on theport zo field and enter the value using the cn-
screen keypad.

6.3.2 De-embedding

De-embedding is a function of the S-parameter toarmation by removing of some
circuit effect from the measurement results.

The circuit being removed should be defined indag file containing S-parameters of
this circuit. The circuit should be described &p@ort in Touchstone file (extension
.S2p), which contains the S-parameter table: 1, Sz, S for a number of
frequencies.

The de-embedding function allows to mathematicatglude from the measurement
results the effect of the fixture circuit existibgtween the calibration plane and the
DUT in the real network. The fixture is used foe tDUTs, which cannot be directly
connected to the test ports.

The de-embedding function shifts the calibraticemel closer to the DUT, so as if the
calibration has been executed of the network wiih ¢ircuit removed (See figure 6.7).
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Figure 6.7 De-embedding

To enable/disable the de-embedding function fot por
use the following softkeys:

Analysis > Fixture Simulator

And click on theDe-Embedding field to toggle between
the on/off status.

To enter the file name of the de-embedded circuit S
parameters of port 1, click on tBe parameters File field.

Note If S-parameters file is not specified, theldi of the
function activation will be grayed out.
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6.3.3 Embedding

Embedding is a function of the S-parameter tramsébion by integration of some
virtual circuit into the real network (See figure8 The embedding function is an
inverted de-embedding function.

The circuit being integrated should be definechmdata file containing S-parameters of
this circuit. The circuit should be described a2-port in Touchstone file (extension
.s2p), which contains the S-parameter tablei, S, S, S for a number of
frequencies.

The embedding function allows to mathematicallydate the DUT parameters after
adding of the fixture circuits.

Figure 6.8 Embedding
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To enable/disable the embedding function for fiprise
the following softkeys:

Analysis > Fixture Simulator

And click on theEmbedding field to toggle between the
on/off status.

To enter the file name of the embedded circuit S —
parameters of port 1, click on tBe parameters File field.

Note If S-parameters file is not specified, theldi of the
function activation will be grayed out.

6.4 Time Domain Transformation

The Analyzer measures and displays parameteredthl in frequency domain. Time
domain transformation is a function of mathematisadification of the measured
parameters in order to obtain the time domain sspr&tion.

For time domain transformation Z-transformation afmedquency domain window
function are applied.

The time domain transformation can be activatedséparate traces of a channel. The
current frequency parameterg 8f the trace will be transformed into the time dom

Note Traces in frequency and time domains can lsameously
belong to one channel. The stimulus axis label ol
displayed for the active trace, in frequency oretiomits.

The transformation function allows for setting lbé tmeasurement range in time domain
within Z-transformation ambiguity range. The amiiiguange is determined by the
measurement step in the frequency domain:

DT:i; DI::Fmax- F min
DF N-1
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The time domain function simulates the impulse Ipaisd response. It allows the user to
obtain the response for circuits incapable of dioecrent passing. The frequency range
Is arbitrary in this mode.

The time domain transformation function applies d€ai window for initial data
processing in frequency domain. The window funcatiaws to reduce the ringing (side
lobes) in the time domain. The ringing is causedhayabrupt change of the data at the
limits of the frequency domain. But while side Isl@e reduced, the main pulse or front
edge of the lowpass step becomes wider.

The Kaiser window is described byparameter, which smoothly fine-tune the window
shape from minimum (rectangular) to maximum. Therusan fine-tune the window
shape or select one of the three preprogrammedowsid

Minimum (rectangular);

Normal;

Maximum.

Table 6.4 Preprogrammed window types

Radio Pulse
Window
Side Lobes Level Pulse Width (50%)

Minimum - 13 dB &

Fmay - Fmin

Normal — 44 dB M

Fmay - Fmin

Maximum —75dB &

Fmay - Fmin

6.4.1 Time Domain Transformation Activating

To enable/disable time domain transformation furcselect DTF SWR or DTF Return
Loss trace format (as described in section 4.5.5)

Note Time domain transformation function is actsdeonly in
linear frequency sweep mode.
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6.4.2 Time Domain Transformation Span

To define the span of time domain representation,can set stop values. Start value is
set to zero.

To set the stop limits of the time domain rangs u
Stimulus softkey.

Click on themax Distance field and enter the value using
the on-screen keypad.

6.4.3 Time Domain Transformation Window Shape Setting

To set the window shape, use 0T Settings Softkey.
Click on thekaiser Window field.

Then select the required shape fromrhieer window
list and complete the setting by

Ok
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6.5 Time Domain Gating

Time domain gating is a function, which mathemadlifcaemoves the unwanted
responses in time domain. The function performsetidomain transformation and
applies reverse transformation back to frequenayaio to the user-defined span in
time domain. The function allows the user to remsperious effects of the fixture
devices from the frequency response, if the usefghal and spurious signal are
separable in time domain.

Note Use time domain function for viewing the layof useful
and spurious responses. Then enable time domanggat
and set the gate span to remove as much of spurious
response as possible. After that disable the tiomeain
function and view the response without spuriousa§f in
frequency domain.

The function involves two types of time domain ggti

bandpass — removes the response outside the gate span,

notch — removes the response inside the gate span.

The rectangular window shape in frequency domaaddeo spurious sidelobes due to
sharp signal changes at the limits of the windofe Tollowing gate shapes are offered
to reduce the sidelobes:

maximum ;
wide ;
normal ;
minimum .

The minimum window has the shape close to rectamnglihe maximum window has
more smoothed shape. From minimum to maximum winsloape, the sidelobe level
increases and the gate resolution reduces. Theecbbthe window shape is always a
trade-off between the gate resolution and the lefsspurious sidelobes. The parameters
of different window shapes are represented in téble
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Table 6.4 Time domain gating window shapes

. Bandpass Gate Resolution (Minimum Gate
Window Shape Sidelobe Level Span)
Minimum — 48 dB L
Fmax- Fmin
Normal — 68 dB 5—6
Fmax- Fmin
Wide —-57dB L
Fmax- Fmin
Maximum —-70dB L
Fmax- Fmin
6.5.1 Time Domain Gate Activating
To enable/disable the time domain gating functtoggle
the following softkey:
DFT Settings > Gating
Click on theGating field to toggle between the on/off
settings.
Note Time domain gating function is accessibleyanllinear
frequency sweep mode.
6.5.2 Time Domain Gate Span

To define the span of time domain gate, you caitsstart and stop, or center and span
values.

120



6 MEASUREMENT DATA ANALYSIS

To set the start and stop of the time domain gege,the
following softkeys:

DFT Settings > Gating

Click on thestart or stop field and enter the value using
the on-screen keypad

To set the center and span of the time domain ghdg,
on theCenter or Span field and enter the value using the:
on-screen keypad

6.5.3 Time Domain Gate Type

To select the type of the time domain window, tlse
following softkeys:

DFT Settings > Gating

Click on theType field to toggle the type between
Bandpass andNotch .
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6.5.4 Time Domain Gate Shape Setting

To set the time domain gate shape, use the follpwv
softkeys:

FTD Settings > Gating

Click on theshape field to select the shape between

Minimum , Normal , Wide Or Maximum

6.6 S-Parameter Conversion

S-parameter conversion function allows conversibthe measurement results, {5to
the following parameters:

Equivalent impedance (Zr) and equivalent admittgiYegin reflection measurement:

Z,= 7,4 20
1- S,
Y=
Z
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S-parameter complex conjugate.

S-parameter conversion function can be appliedntondividual trace of a channel.
Before enabling the function, first activate thect.

To enable/disable the conversion, use the
following softkey:

Analysis

Then select theonversion tab and click on the
Conversion parameter value.

To select the conversion type, click on the
Function field and select the required value frorn
the list.

The trace format will be converted to linear —
Lin Magnitude

Note All conversion types are indicated in thecéra
status field, if enabled.

6.7 Limit Test

The limit test is a function of automatic pass/faidgment for the trace of the
measurement result. The judgment is based on tmpamason of the trace to the limit
line set by the user.

The limit line can consist of one or several segsd€B8ee figure 6.8). Each segment
checks the measurement value for failing wheth@eupr lower limit. The limit line
segment is defined by specifying the coordinatethefbeginning (X0, Y0) and the end
(X1, Y1) of the segment, and type of the limit. TMA&X or MIN limit types check if
the trace falls outside of the upper or lower liregpectively.
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Figure 6.8 Limit line

The limit line is set by the user in the limit tabEach row in the table describes one
segment of the line. Limit table editing is desedlbelow. The table can be saved into a
* lim file.

The display of the limit lines on the screen cantur@ed on/off independently of the
status of the limit test function.

The result of the limit test is indicated in thente of the window.

If the measurement result failed Fail sign willdsplayed in red, otherwise Pass sign
will be displayed in green

6.7.1 Limit Line Editing

To access the limit line editing mode, use the
following softkeys:

Analysis > Limit Test > Edit Limit Line

The Edit Limit Line dialog will appear in the the
screen (See figure 6.9).
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Figure 6.9 Limit line table

To add a new row in the table, cliskd. The new row will appear below the
highlighted one.

To delete a row from the table, clicklete. The highlighted row will be deleted.
To clear the entire table, usear Limit Table softkey.
To save the table into *.lim file, usave Limit Table Ssoftkey.

To open the table from a *.lim file, ug@store Limit Table softkey.

Navigating in the table to enter the values offtll®ewing parameters of a limit test
segment:

Begin Stimulus Stimulus value in the beginning point of the segme
End Stimulus Stimulus value in the ending point of the segment
Begin Response Response value in the beginning point of the segme:
End Response Response value in the ending point of the segment.
Type Select the segment type among the following:

MAX — upper limit
MIN — lower limit

OFF — segment not used for the limit test
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6.7.2

6.7.3

6.7.4

Limit Test Enabling/Disabling

To enable/disable limit test function, use the
following softkeys:

Analysis > Limit Test

Click on theLimit Test field to toggle between
the on/off settings.

Limit Test Display Management

To enable/disable display ot anit Line , use the
following softkeys:

Analysis > Limit Test

To enable/disable display Béil sign in the
center of the graph, click on thenit Line field
to toggle between the on/off settings.

Limit Line Offset

Limit line offset function allows the user to shilfte segments of the limit line by the
specified value along X and Y axes simultaneously
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To define the limit line offset along X-axis, use:
the following softkeys:

Analysis > Limit Test

Click on thestimulus Offset field and enter the
value using the on-screen keypad

To define the limit line offset along Y-axis, click
on theResponse Offset field and enter the value
using the on-screen keypad

6.8 Ripple Limit Test

Ripple limit test is an automatic pass/fail chetkhe measured trace data. The trace is
checked against the maximum ripple valigpie limit ) defined by the user. The ripple
value is the difference between the maximum andmum response of the trace in the
trace frequency band.

The ripple limit can include one or more segme8tx(figure 6.10). Each segment
provides the ripple limit for the specific frequgrizand. A segment is set by the
frequency band and the ripple limit value.

Figure 6.10 Ripple limits

The ripple limit settings are performed in the t@fmit table. Each row of the table
describes the frequency band the ripple limit valthee ripple limit table editing is
described below. The table can be saved intom file.

The display of the limit lines on the screen canuseed on/off by the user.
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If the measurement result faileehil sign will be displayed in red in the center of the
window.

6.8.1 Ripple Limit Editing

To access the ripple limit editing mode, use the
following softkeys:

Analysis > Ripple Test > Edit Ripple Limit

TheEdit Ripple Limit dialog will appear in the
screen (See figure 6.11).

Figure 6.11 Ripple limit table

To add a new row in the table, cliskd. The new row will appear below the
highlighted one.

To delete a row from the table, clicklete. The highlighted row will be deleted.
To clear the entire table, usear Ripple Limit Table softkey.
To save the table into *.rlm file, usave Ripple Limit Table softkey.

To open the table from a *.rim file, uBecall Ripple Limit Table softkey
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Navigating in the table to enter the values offtilewing parameters of a ripple limit
test segment:

Begin Stimulus Stimulus value in the beginning point of the segme
End Stimulus Stimulus value in the ending point of the segment
Ripple Limit Ripple limit value

Type Select the segment type among the following:

ON — band used for the ripple limit test

OFF — band not used for the limit test

6.8.2 Ripple Limit Enabling/Disabling

To enable/disable ripple limit test function, use
the following softkeys:

Analysis > Ripple Test

Click on theRipple Test field to toggle between
the on/off settings.
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6.8.3 Ripple Limit Test Display Management

To enable/disable display of thpple limit line,
use the following softkeys:

Analysis > Ripple Test

Click on theLimit Line field to toggle between
the on/off settings.

To enable/disable display of theil sign in the
center of the graph, use the following softkeys:

Analysis > Ripple Limit

Click on therail Sign field to toggle between the
on/off settings.
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7 Cable Loss Measurement

While all cables have inherent loss, weather ame twill deteriorate cables and cause
even more energy to be absorbed by the cable.makes less power available to be
transmitted.

A deteriorated cable is not usually apparent insddce to Fault measurement, where
more obvious and dramatic problems are identife@able Loss measurement is
necessary to measure the accumulated losses tloatuitpe length of the cable.

In high-loss conditions, a Cable Loss measuremetines “noisy” as the test signal
becomes indistinguishable in the device noise fldbrs can occur when measuring a
very long cable and using relatively high measurrfrequencies. To help with this
condition, use High Power, and Averaging.

7.1 Cable Loss Measurement Algorithm

In order to measure Cable Loss, perform the folhgusteps:

Set the device to initial state of thgstem -> Preset ;
Select for the current trace type of measureraebit Loss ;
Set the Start and Stop frequency of measurements;
Perform a full 1-port calibration for measuring por
Connect the cable to be tested;

Connect a LOAD at the end of the cable to be tedtbis limits the
reflections to faults that are located in the calvider test. These reflections
are visible on the screen as “ripple” or low-lestnding waves and obscure
the actual loss of the cable;

Save the trace data in memory using the butteste -> Memory Trace;
Remove the LOAD and leave the end of the cableetested open;

Pressrrace-> Data Math -> Data — Mem. The ripple in the measurement is
removed. These minor imperfections in the cablelkhoot be considered in
the Cable Loss measurement;

Use Averaging to remove random noise from high-fasasurements. To
turn on the averaging press the buttansage -> Averaging.

The displayed trace shows the Cable Loss valueserdirection through the cable. A
Return Loss measurement would show the loss fdr thotvn the cable and back.
Therefore, a Cable Loss measurement is the sam®&atirn Loss measurement
divided by 2.
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8.1 Reflectometer State
The Reflectometer state, calibration and memorycegacan be saved to the
Reflectometer state file and later uploaded batktime Reflectometer program.

The Reflectometer settings that become saved hdostate file are the parameters,
which can be set in the following submenus of thitkey menu:

All the parameters in Stimulus submenu;
All the parameters in Scale submenu;
All the parameters in Channel submenu;
All the parameters in Trace submenu,;
All the parameters in System submenu;
All the parameters in Average submenu;
All the parameters of Markers submenu;
All the parameters of Analysis submenu;

A special Autosave.cfg file is used to automaticedicall the Reflectometer state after
start. To be able to use this function, you haven@able the automatic state saving
mode.
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8.1.1 Reflectometer State Saving

To save the Reflectometer state, use the following
softkeys:

Files > Save State

Select a path and enter the state file name in the
pop-up dialog.

Navigation in directory tree is available in Save
State dialog.

To open a directory and activate it, double click
on the directory name.

To go up in the directory hierarchy, double click
on the “..” field.

To select the disk, click
Drive

To change the name of the saved state file using
the on-screen keypad, double click on#he
field.

To save the state file, in tisave State dialog
click

Ok
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To save a state which will be automatically
recalled after start, use thies softkey:

Click in theAutosave parameter value field. The
parameter value will change t.
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8.1.2 Reflectometer State Recalling

To recall the state from a file of Reflectometer
state, use the following softkeys:

Files > Recall State
Select the state file name in the pop-up dialog.

Navigation in directory tree is available gave
State dialog.

To open a directory and activate it, double click
on the directory name.

To go up in the directory hierarchy, double click
on the “..” field.

To select the disk, click

Drive

To change the name of the saved state file using
the on-screen keypad, double click on fi&e
field.

To save the state file, in th&ave State dialog
click ok

135



7 REFLECTOMETER DATA OUTPUT

8.2 Trace Data CSV File

The Reflectometer allows to save an individual dratata as a CSV file (comma
separated values). The *.CSV file contains digitha separated by commas. The active
trace stimulus and response values in current foamngasaved to *.CSV file.

Only one (active) trace data are saved to the file.

The trace data are saved to *.CSV in the followorgnat:

F[n] — frequency at measurement point n;
Datal — trace response in rectangular format,paalin Smith chart and polar format;
Data2 — zero in rectangular format, imaginary pa@mith chart and polar format.

8.2.1 CSV File Saving

To save the trace data, first activate the trace.

To save the trace data, use the following softkeys:

Files > Save Data

Select a path and enter the file name in the poo-up
dialog.

Navigation in directory tree is available §ave
Data dialog.

To open a directory and activate it, double click
on the directory name.

To go up in the directory hierarchy, double click
on the “..” field.

To select the disk, click
Drive

To change the name of the saved file using the
on-screen keypad, double click on tie field.

To save the file, in theave Data dialog click

Ok
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8.3 Trace Data Touchstone File

The Reflectometer allows the user to save S-paemdb a Touchstone file. The
Touchstone file contains the frequency values apdr@meters. The files of this format
are typical for most of circuit simulator programs.

The *.s1p files are used for saving the parameteasl-port device.
Only one active trace data are saved to the file.

The Touchstone file contains comments, header,t@oéd data lines. Comments start
with «!» symbol. Header starts with «#» symbol.

The *.s1p Touchstone file for 1-port measurements:

The Touchstone file contains comments, header,t@oed data lines. Comments start
with symbol. Header starts with «#» symbol.

The *.s1p Touchstone file for 1-port measurements:

where:

Hz — frequency measurement units (kHz, MHz, GHz)

FMT — data format:

RI — real and imaginary parts,

MA — linear magnitude and phase in degrees,

DB — logarithmic magnitude in dB and phase in degre

Z0 — reference impedance value

F[n] — frequency at measurement point n

{...} —{real part (RI) | linear magnitude (MA) | parithmic magnitude (DB)}
{...})—{imaginary part (RI) | phase in degrees (MpAphase in degrees (DB)}

The Touchstone file saving function is applied malividual channels. To use this
function, first activate the channel.

8.3.1 Touchstone File Saving

To save the data trace, use the following softkeys:
Files > Save S1P

Select a path and enter the file name in the pop-up
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8.4 Trace Saving

dialog.

Navigation in directory tree is available 8ave
S1P dialog.

To open directory and activate it, double click on
the directory name.

To go up in the directory hierarchy, double click
on the “..” field.

To select the disk, click

Drive

To change the name of the saved file using the on-
screen keypad, double click on e field.

To save the file, in theave S1P dialog click

Ok

To select the saved TouchStone file format in the
Files dialog, click on theFormat S1P field and
select the required format from th@uchStone
Format list. Complete by

Ok

This section describes the procedure of savingtagehic data in a file. The graphic

data file is saved in the *.PGN format.

The program has two options of saving the grapate:d

Saving a trace graph using Screen Shot softkei@ieft menu bar. The black-
and-white image will be saved with current time diatke.

Saving a trace graph using the program menu. Tleesshot is saved in color
without current time and date indication.

8.4.1 Trace Saving Procedure
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To save the black and white screen shot of the
trace with current time and date indication, use th
Screen Shot softkey in the left menu bar

The files will be saved in thenage folder located
in the main program folder. The saved files will be
automatically assigned the following name:

SCrXXXXX.png

where XXXXX is automatically incremented
ordinal number.

To save the color screen shot of the trace without
current time and date indication, use the following
softkeys:

Files > Save Image

Select a path and enter a file name in the pop-up
dialog.

Navigation in directory tree is available in Save
Image dialog.

To open a directory and activate it, double click o
the directory name.

To go up in the directory hierarchy, double click
on the “...” field.

To select the disk, click

Drive

To change the name of the saved file using the on-
screen keypad, double click on tie field.

To save the file, in theave Image dialog click

Ok
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9 SYSTEM SETTINGS

9.1 Reflectometer Presetting

Reflectometer presetting feature allows the useestore the default settings of the
instrument.

The default settings of your Reflectometer are ifigelcin Appendix 1.

To preset the Reflectometer, use the following
softkeys:

System > Preset

9.2 Program Exit

To exit the program, use the following softkeys in
the right menu bar:

System > Program Exit
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9.3 Reflectometer System Data

To get the information about software
version, hardware revision and serial
number of the Reflectometer, use the
following softkeys in the right menu bar:

System > About

9.4 System Correction Setting

The Analyzer is supplied from the manufacturerlralied with the calibration
coefficients stored in its non-volatile memory. Thetory calibration is used by default
for initial correction of the measured S-paramet8rgch calibration is referred to as
system calibration, and the error correction isnrefd to as system correction.

The system correction ensures initial values ohtleasured S-parameters before the
Analyzer is calibrated by the user. The systenbcatlion is performed at the plane of
the port physical connectors and leaves out ofatcihe cables and other fixture used
to connect the DUT. The measurement accuracy oAtiadyzer without its calibration
with the user setup is not rated.

Normally, the disabling of the system correcti©onot required for a calibration and
further measurements.

The system correction can be disabled only in taseser provided a proper
calibration for the Analyzer. The measurement aacyrs determined by user
calibration and does not depend on the systematamestatus. The only rule that
should be observes is to disable/enable the systeraction before the user calibration,
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8 SYSTEM SETTINGS
so that the calibration and further measuremenitdoel performed under the same
conditions.

If the system correction is disabled by the udes, is indicated in the instrument status
bar:

To disable/enable the system correction, ussykem
softkey

Click on thesystem Correction field to toggle between
the on/off settings.

9.5 User Interface Setting

The Reflectometer enables you to make the followasey interface settings:
Toggle between full screen and window display
Width of traces
Font size in channel window
Inverting colors in graph area

Show/hide the channel title bar
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To toggle between full screen and window
display, use the following softkeys:

System > Display

Click onFull screen field to change the parameter
value.

To change the width of a trace, use the following
softkeys::

System > Display

Click on Line width field and enter the required
value using the on-screen keypad.

The width can be set from 1 to 4.

The changes made to the width of the lines will
affect all the channels.

To change the font size in the channel window,
use the following softkeys:

System > Display

Click onFont size field and enter the required
value using the on-screen keypad.

The size can be set from 8 to 24.
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To change the color of the background of the
graph, use the following softkeys:

System > Display

Click oninverse Color field to toggle between the
on/off settings.

To show/hide the channel title bar, use the
following softkeys:

System > Display

Click on caption field in the pop-up dialog to
toggle between the show/hide settings.

To restore the default factory settings, use the
following softkeys:

System > Display > Preset
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10 SPECIFICS OF WORKING WITH TWO DEVICES PLANAR R140

Additional software for devices Planar R140 alldesise simultaneously two devices.
This expands the list of parameters to be measitfed.can measure J$ and || of
the DUT using two Reflectometer.

The signal source can be only one device (actiMe.second device (passive) works as
signal receiver. Active device has a green indic&®&ADY/STANDBY, which is
located on the top cover. The passive device hdgeatame time light the red and green
LEDs.

Active instrument is assigned according to the meskS-parameters. When measuring
the parameters;$and $; active will be the first device, the measuremdr$,e and S,

- the second. If the channel window has a listhef §-parameters, the program will
make a few launches of the scanning.

10.1Installation of additional software

For simultaneous work with two devices Planar R1j¥@u need a program
PlanarR140x2.exe. The installation file is calledtup PlanarR140x2_vX.X.exe. XX -
it is a version of the software. Installation prdeee is similar to that described in
paragraph 2.2.

10.2Connecting devices to a USB port

Important! Both devices Planar R140 must be comuketd the pair USB interfaces,
which are served by a single controller. Usualhgse two USB ports of a personal
computer are located near.

If two devices connected to different USB contnalef the computer, the work these
devices will not be synchronous.

If necessary, you can use an external USB HUB itstbwn power supply.

The port numbers are assigned to devices in ther afdtheir connection to a personal
computer. If before the start of the program deviwere plugged into the USB ports of
the computer, the numbering of ports will go acawgdo internal numbering of USB
interfaces.

Note If the inputs of external trigger two devicB&anar
R140 are connected by coaxial cable andger
Source IS selectedsynchro , devices can be connectad
to different USB controllers.
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10.3Frequency tuning of the internal generators

Internal reference generators of devices have ithte faccuracy of frequency. When
working with two devices you need to set the oufpejuency of one of the devices to
the other. This eliminates the error in the measerd of the transmission coefficients,
which arises from the fact that the frequency dfirgle device does not fall in the
bandwidth of the filter another device.

By default, when you connect the two devices startsvork function of automatic
frequency with a period of 30 seconds. The parametethe automatic adjustment and
its periodicity can be specified by user.

Immediately after you connect the two devices i status bar of the program appears
alarm indication:

When performing the frequency adjustment portshef devices should be connected
between themselves. It is necessary to ensure ¢a&aming of the signal between the
ports is not more than 50 dB.

The program provides self-tuning on a maximum &f signal in the frequency range,
which is used in the active channel.

After successful completion of the adjustment alardication disappears.

Before using the instruments should be warmedapmibhimize the temperature drift of
reference generators.

Note If the input reference frequency two deviédanar
R140 are connected by coaxial cable arrkfarence
Source Yyou selectExternal or Linked, the frequency
adjustment is not required. The value of frequency
tuning it takes zero.
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10.3.1 Manual frequency tuning

To perform manual frequency adjustment press
the soft keys:

Devices > Adjust Immediate

After the adjustment in the fieRkference Offset
value will be shown a correction of the reference
oscillator frequency of the second device.

10.3.2 Automatic frequency tuning

In a mode of the automatic adjustment of the fraquef the program performs the
adjustment after a specified time interval. The mgarval of adjustment can be more

than specified.

To perform automatic frequency adjustments
press the softkegevices .

Click the left mouse button on the field
Auto Adjust Period .

In dialogue formauto Adjust Period  select the
time interval and press

OK.

10.3.3 Use of an external reference frequency

When using an external reference frequency deses the signal 32 , which
attached to the input reference frequency fromxaereal source. Work in this mode
without external reference oscillator 32 impossible.
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9 SPECIFICS OF WORKING WITH TWO DEVICES PLANAR R140

To select the mode of operation with external
source of reference frequency press the soft
buttonSystem

Click the left mouse button over the field
Reference Source

In the dialogue form threference Source select
External and click

OK

10.3.4 Use of Linked Sources of reference frequency

In the mode of use of the linked sources of refeedrequency one of the devices is the
source of the reference frequency to another.smbtode, you must connect the inputs
reference frequency devices to each other usimgueial cable.

To select the mode of operation with linked
source of reference frequency press the soft
buttonSystem

Click the left mouse button over the field
Reference Source

In the dialogue form threference Source select
Linked and click

OK
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10.4The features of calibration of instruments

The calibration procedure described in paragran®xpanded selection of ports, and
the ability to calibrate the scalar coefficientti@nsmission.

Before calibration ofHRU will be executed adjustment of frequency genegator
Adjusts the frequency of the second device.

10.4.1 Port selection

To select the direction of the calibration, use th
following softkey:

Calibration

Click on theselect Ports field to select required
ports from the list.

Complete the setting by

Ok.

10.4.2 Scalar Transmission Normalization

Transmission normalization is the simplest calibramethod used for transmission
coefficient measurements4®r S,). One THRU standard is measured in the process
of this calibration.
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To execute transmission normalization use
Calibration softkey.

Select the direction of the calibration usiwect
Ports field.

Connect @aHRU standard between the test ports.
If the port connectors allow through connection
connect them directly (zero electrical length
thru). Perform measurement usingu softkey.

To complete the calibration procedure, click

Apply .

This will activate the process of calibration
coefficient table calculation and saving it inte th
memory. The error correction function will alsc
be automatically enabled.

To clear the measurement results of the standard,
click

Cancel.

Note You can check the calibration status in tistatus field
(See section 4.2.2).

10.4.3 Expanded Transmission Normalization

Expanded Transmission Normalization is used for sueaments of the DUT

parameters in one direction, e.gs 8nd $i1. This method involves connection of the
three calibration standards to the source port, @whection of a THRU standard
between the calibrated source port and the otloceiver port.

Before starting calibration perform the followingtings: select active channel, set the
parameters of the channel (frequency range, IF \oigiid, etc), and select the
calibration Kit.
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To execute transmission normalization use
Calibration softkey.

Select the direction of the calibration usiwect
Ports field.

Connect @aHRU standard between the test ports.
If the port connectors allow through connection
connect them directly (zero electrical length
thru). Perform measurement usingu softkey.

ConnectsHORT, OPEN andLOAD standards to
the source port in any consequence.

Perform measurements clicking the softkey
corresponding to the connected standard

To complete the calibration procedure, click
Apply .

This will activate the process of calibration
coefficient table calculation and saving it inte th
memory. The error correction function will alsc
be automatically enabled.

To clear the measurement results of the standard,
click

Cancel.

10.5Selection of the measured S-parameters

A measured parameterSS1, Sz, $o) is set for each trace. Before you select the
measured parameter, first activate the trace.

To assign the measured parameteis 1, Si2 or )
to a trace, make a mouse click on the S-paramataen
in the trace status line and select the requirednpeter
in the dialogvieasure Mode .

Complete the setting by

Ok.
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11 MAINTENANCE AND STORAGE

11.1Maintenance Procedures

This section describes the guidelines and procsdfrenaintenance, which will ensure
fault-free operation of your Reflectometer.

The maintenance of the Reflectometer consistdaanmg of the instrument, factory
calibrations, and regular performance tests.

11.1.1 Instrument Cleaning

This section provides the cleaning instructionsunegl for maintaining the proper
operation of your Reflectometer.

To remove contamination from parts other than pests and any connectors of the
Reflectometer, wipe them gently with a soft clotfattis dry or wetted with a small
amount of water and wrung tightly.

It is essential to keep the test ports always clsrany dust or stains on them can
significantly affect the measurement capabilitiésthee instrument. To clean the test
ports (as well as other connectors of the Refleeten), use the following procedure:

section

clean the connectors using a lint-free cleanintholeetted with a small amount
of ethanol and isopropyl alcohol (when cleaningradle connector, avoid
shagging the cloth on the center conductor coffitagers by using short
strokes).

Always completely dry a connector before using it.
Never use water or abrasives for cleaning any adoreof the Reflectometer.
Do not allow contact of alcohol to the surfacels# insulators of the connectors.

When connecting male-female coaxial connectorsyswae a calibrated wrench.
11.1.2 Factory Calibration

Factory calibration is a regular calibration penfied by the manufacturer or an
authorized service center. We recommend you to geadReflectometer for factory
calibration every three years.

Factory calibration is a full one-port Reflectonretalibration. It can be performed in
two following modes: with high output power and hvitow output power. The
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10 MAINTENANCE AND STORAGE
calibration coefficients employed during the Retibeaeter operation correspond to the
selected mode of the output power.

The factory calibration of the Reflectometer allguesforming measurement without
additional calibration and reduces the measureereot for reflection normalization.

11.2Storage Instructions

Before first use store your Reflectometer in thetdey package at environment
temperature from 0 to +40 %@nd relative humidity up to 80% (at 25)°

After you have removed the factory package stoeeRleflectometer at environment
temperature from +10 to +35 @nd relative humidity up to 80% (at 25)°

Ensure to keep the storage facilities free fromt,diemes of acids and alkalies,
aggressive gases, and other chemicals, which cese carrosion.
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12 WARRANTY INFORMATION

1. The manufacturer warrants the Vector Reflectemigt conform to the specifications
of this Manual when used in accordance with thelletgns of operation detailed in
this Manual.

2. The manufacturer will repair or replace withoctharge, at its option, any

Reflectometer found defective in manufacture witkine warranty period, which is

twelve (12) months from the date of purchase. Shdhk user fail to submit the

warranty card appropriately certified by the selleth its stamp and date of purchase
the warranty period will be determined by the d#teanufacture.

3. The warranty is considered void if:

a) the defect or damage is caused by improper gagpnaisuse, neglect, inadequate
maintenance, or accident;

b) the product is tampered with, modified or repaiby an unauthorized party;
c) the product's seals are tampered with;

d) the product has mechanical damage.

4. The batteries are not included or covered ls/whirranty.

5. Transport risks and costs to and from the manwfer or the authorized service
centers are sustained by the buyer.

6. The manufacturer is not liable for direct oriredt damage of any kind to people or
goods caused by the use of the product and/or ssigmeof use due to eventual repairs.

7. When returning the faulty product please incltlte accurate details of this product
and clear description of the fault. The manufactueserves the right to check the
product in its laboratories to verify the foundatiof the claim.
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Appendix 1 — Default Settings Table

Default values defined in the process of the ihfdatory setup.

Parameter Description Default Setting Parametertinge
Object
Touchstone Data Format RI - Real-Imaginary Refledt@r
Allocation of Channels 1 Reflectometer
Active Channel Number 1 Reflectometer
Marker Value Identification Capacity8 digits Reflectometer
(Stimulus)
Marker Value Identification Capacity5 digits Reflectometer
(Response)
Vertical Divisions 10 Channel
Channel Title Bar OFF Channel
Channel Title Empty Channel
Traces per Channel 1 Channel
Active Trace Number 1 Channel
Sweep Type Linear Channel
Number of Sweep Points 201 Channel
Stimulus Start Frequency 85 MHz Channel
Stimulus Stop Frequency 14 GHz Channel
Stimulus CW Frequency High Reflectometer
Stimulus IF Bandwidth 10 kHz Channel
Sweep Measurement Delay 0 sec. Channel
Sweep Range Setting Start / Stop Channel
Number of Segments 1 Channel
Points per Segment 2 Channel
Segment Start Frequency 85 MHz Channel
Segment Stop Frequency 85 MHz Channel
Segment Sweep IF Bandwidth 10 kHz Channel
Segment Sweep Power Level (TableFF Channel
Display)
Segment Sweep IF Bandwidth (Tabl®OFF Channel
Display)
Trigger Mode Continuous Reflectometer
Table of Calibration Coefficients Empty Reflectoeret
Error Correction ON Reflectometer
Trace Scale 10 dB/division Trace
Reference Level Value 0dB Trace
Reference Level Position 5 Div. Trace
Phase Offset 0° Trace
Electrical Delay 0 sec. Trace
Trace Display Format Return Loss (dB) Trace
Maximum Distance 1.49m Trace
Time Domain Kaiser Window Normal Channel
Number of Markers 0 Trace
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