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INTRODUCTION

This Operating Manual represents design, spedificat overview of functions, and
detailed operation procedure of PLANAR R54 Vectefl&tometer, to ensure effective
and safe use of the technical capabilities of tis&rument by the user.

Vector Reflectometer operation and maintenance ldhba performed by qualified
engineers with initial experience in operating ofmowave 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 oRtéfectometer.

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

PLANAR R54 complies with INSTALLATION CATEGORY | awell as POLLUTION
DEGREE 2 in IEC61010-1.

PLANAR R54 is MEASUREMENT CATEGORY | (CAT I). Do naise for CAT I,
I, or IV.

PLANAR R54 is tested in stand-alone condition ocambination 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 berwoadl 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 replacemeitternal adjustment must be
performed by qualified maintenance personnel only.

Electrostatic discharge can damage your Reflectamveten connected or disconnected
from the DUT. Static charge can build up on youdy@nd damage the sensitive
circuits of internal components of both the Refbaceter 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 &déasktop anti static mat via
daisy-chained 1 I resistor.
- Connect the PC and the body of the DUT to protectvounding before you
start operation.

This sign denotes a hazard. It calls attentionpicoaedure, 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 calldeation to a
Note procedure, practice, or condition that is esserfbalthe user to
understand.




1 GENERAL OVERVIEW

1.1 Description

PLANAR R54 Vector Reflectometer is designed for usthe process of development,
adjustment and testing of antenna-feeder devicasdustrial and laboratory facilities,
as well as in field, including operation as a comgrd of an automated measurement
system. PLANAR R54 Vector Reflectometer is desigioedperation with external PC,
which is not supplied with it.

1.2 Specifications

1.2.1 Basic Specifications

Table 1.1 Basic Specifications

1 2

85 MHz to 4.2 GHz

Frequency range (5.4 GHz, typ)

Full CW frequency accuracy +6x107°
Output power:

High level —10 dBm (typ.)
Low level —30 dBm (typ.)

The specifications within the frequency range frbi@ GHz to 5.4 GHz are not guaranteed.



Table 1.1 (continued)

1 2

Magnitude reflection measurement accufaify1S;10]
value is as follows:

-15dBto 0 dB 0.4 dB
-25dB to -15 dB 15 dB
-35dB to -25 dB 4.0 dB

Phase reflection measurement accura€y’S; 0]
value is as follows:

-15dB to 0 dB 20

-25 dB to -15 dB 70
-35dB to -25 dB 2P
Trace noise magnitude (high output power, IF 0.015dB rms
bandwidth 1 kHz)

Uncorrected directivity 18 dB
Uncorrected source match -18 dB

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 -10°Cto 50 °C
— humidity at 25 °C 90%
— atmospheric pressure 84 to 106.7 kPa

2 The specifications of the Reflectometer appler the temperature range of 23°C + 5 °C after 5

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.
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1.2.2 Supplemental Specifications
Frequency setting resolution 10 Hz.
Number of measurement points 1 to 10001
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 GHz: 45dB

4 GHzto04.2GHz: 40dB
Factory-calibrated system data
effective directivity:

85 MHz to 4 GHz: 36 dB

4 GHzto 4.2 GHz: 32dB
Effective source match:
85MHzto4 GHz: -40dB

4 GHz to 4.2 GHz: -35dB

Temperature dependence (per one degree of tempeevatuation) 0.02 dB

Warm-up time 5 min.
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1.2.3 Measurement Capabilities

Measured parameters

Number of
measurement channels

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

1nable loss

Up to 4 logical channels. Each logical channeémesented
on the screen as an individual channel window. dicial
channel is defined by such stimulus signal settiags
frequency range, number of test points, etc.

Up to 4 data traces can be displage@ach channel
window. A data trace represents one of such pasmef
the DUT as magnitude and phase of BTF, cable loss.

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

SWR, Return loss, Cable |d3sase, Expanded phase,

Smith chart diagram, DTF SWR, DTF Return loss, @rou
delay.

Linear frequency sweep, logarithmigquescy sweep, and
segment frequency sweep.

Predefined number of points:
51, 101, 201, 401, 801, 1601, and 10001.

A frequency sweep within several-defsed 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 opersti addition,

subtraction, multiplication or division of measureamplex
values and memory data.
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Autoscaling

Electrical delay

Phase offset

Accuracy enhancement
Calibration

Calibration methods

Reflection
normalization

Full one-port calibration

Factory calibration

Mechanical calibration
kits

Electronic calibration

modules

Defining of calibration
standards

Error correction
interpolation

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@T
during measurements of deviation from linear phase.

Phase offset defined in degrees.

Calibration of a test setup (whichlimtes 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 madls are available:
= reflection normalization;
= full one-port calibration.

The simplest calibration method.

Method of calibration that ensures high accuracy.

The factory calibration of thReflectometer allows
performing measurements without additional calibrand
reduces the measurement error after reflection almation.

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.
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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 malsues 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 anc
peak-to-peak in a frequency range limited by twak®ais on

atrace.

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 defindaddoy
pairs of markers.

The function of conversion of the S-parameterssuesd at
50 Q 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.
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Embedding

S-parameter conversion

Other features
Reflectometer control

Familiar graphical user
interface

Saving trace data

Remote control
COM/DCOM

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

Using external personal cat@pvia USB interface.

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

The software interface of PLANAR R54 is compatitigh
modern tablet PCs and laptops.

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

COM/DCOM automation is used for remotenirol 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 sepdafal
connected via LAN.
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1.3 Ordering Information

1.3.1 Standard Accessories

The standard accessories supplied with PLANAR R@®ttdf Reflectometer are as
follows:

= USB Cable 1 pc

= USB flash drive with software and Operating Manuall pc

1.4 Principle of Operation

PLANAR R54 Vector Reflectometer consists of the I&gbmeter Unit, some
supplementary accessories, and personal computachiws not supplied with the
package). The Reflectometer Unit is powered androled by PC via USB-interface.
The block diagram of the Reflectometer is represebit 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 the sggtal. The incident and reflected

signals from the directional coupler are supplietb ithe mixers, where they are

converted into IF (180 kHz), and are transferrethr to the 2-channel receiver. The
2-channel receiver, after filtration, digitally eres the signals and supplies them for
further processing (filtration, phase differenceasw@ement, magnitude measurement)
into the signal processor. The filters for the tE digital and have passband from 100
Hz to 30 kHz. The combination of the assembliegictional couplers, mixers, and 2-

channel receiver forms two similar signal receivers

An external PC controls the operation of the conemts of the PLANAR R54. To

fulfill the S-parameter measurement, the Refleetimmsupplies the source signal of the
assigned frequency from test port to the DUT, timerasures 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.
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Figure 1.1 PLANAR R54 Vector Reflectometer blockgtiam
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2 PREPARATION FOR USE

2.1 General Information

Unpack the Reflectometer and other accessories.

Connect PLANAR R54 Reflectometer to the PC ushmgWSB Cable supplied in the
package. Install the software (supplied on thehfldsve) onto your PC. The software
installation procedure is described below.

USB

COPPER MOUNTAIN
o

TECHNOLOGIES

PLANAR RS54 o 53

m
“
=
VECTOR REFLECTOMETER 4:

PORT 500

B5MHz-5.4GHz

A\ +23 0Bm RF 50 VDC Max

Warm-up the Reflectometer for 5 minutes after poorer

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

Perform calibration of the Reflectometer. Calibmatprocedure is described in section
5.
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2 PREPARATION FOR USE

2.2 Software Installation

The software is installed to the external PC rugninder Windows operating system.
PLANAR R54 Reflectometer is connected to the extbPC 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_PlanarR54_vX.X.exginstaller file
Driver folder contains the driver

Docfolder contains documentation

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

Driver installation

Program and related
files installation

Connect the Reflectometer twury 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 oBrowse and
specify the path to the driver files, which are teamed in the
Driver folder on the USB flash drive.

Run the Setup_PlanarR54_vX.X.exeinstaller file from the
supplied USB flash drive. Follow the instructions the
installation wizard.

X.X — program version number

18



2 PREPARATION FOR USE

2.3 Top Panel
The top panel view of PLANAR R54 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 mote t
current consumption of the device from the USB pert
minimum;

= green glowing light — normal device operation..

::::::::::::

$ PLANARRS4 o %3 8
E VECTOR REFLECTOMETER
&  B5MHz-5.4GHz

£\ +23 dBm RF 50 VDC Max

Figure 2.1 PLANAR R54 top panel

2.4 Test Port

The type-N male 50Q test port represented in figure 2.2 is intended DJT
connection. It is also used as a source of theuttsnsignal 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 figur8.2t 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 thiedReheter. It describes the main
techniques of measurement of reflection coefficgariameters of the DUT. SWR and
reflection coefficient phase of the DUT will be &zeed.

The instrument sends the stimulus to the inputhef DPUT 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.

COPPER MOUNTAIN
o

TECHNOLOGIES

puT [I1}— - £ PLANARRSG o St

s
£ B5MHz

£\ +23 0Bm RF 50 VDG Max

Figure 3.1.

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

B Prepare the Reflectometer for reflection measurémen

M Set stimulus parameters (frequency range, numbeswsep
points);

B Set IF bandwidth;

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

B Set the scale of the traces;

B Perform calibration of the Reflectometer for reflen coefficient
measurement;

B Analyze SWR and reflection coefficient phase usmagkers.
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3 GETTING STARTED

3.1 Reflectometer Preparation for Reflection Measurdmen

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

Ready state features The bottom line of the screen displays the instminséatus bar.
It should readkeady.

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 @maetended to reset the Reflectometer
into the initial state. The initial condition seigiis described in Appendix 1.

Note You can operate PLANAR R54 either by the mouse
or using a touch screen.

&, oystem To restore the initial state of the Reflectometrse
the following softkeys in the left menu bar:

Bl System > Preset

Systemn Correction
[o§ .
Troger Close the dialog by

Hald

Ok

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

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

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

Y
4
E

G A @SN <
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3.3 Stimulus Setting

3 GETTING STARTED

After you have restored the preset state of théeBwimeter, the stimulus parameters
will be as follows: frequency range from 85 MHz 50 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 rangg@to 100 MHz to 1 GHz.

’m Stmulus

Stimulus

Start Frequency
85 MHz

Stop Frequency
5.4 GHz

Max Distance
1498962 m

Points
201

Power
High

Sweep Type
Lin

[ ——]

BEEEES
BE Kl
-]— —_— m]
R .—]—[— ke
[m]“

3.4 IF Bandwidth Setting

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

Stimulus

Then select th&art. Freq. field and enter0o using
the on-screen keypad. Complete the setting by

Ok

To set the stop frequency of the frequency range to
1 GHz, select theop Freq. field and enterL000
using the on-screen keypad. Complete the setting

Ok

Close thestimulus dialog by

Ok

For the current example, set the IF bandwidth k3.

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

Average
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3 GETTING STARTED

fverage Then select theFBW field in theAverage dialog.

IFBWY

10 kiiz To set the IF bandwidth in theBw dialog, use the
Hpraana following softkeys:

Averaging Factor

e 3 kHz > Ok

Smmoathing

CFF

Smocthing Aperture

1%
I

IFBWY

30 kHz

10 kHz

2 kHz

1 kHz

300 He

100 Hz
o]

Note You can also select the IF bandwidth by double

clicking on the required value in tieBw. The dialog
will close automatically.

3.5 Number of Traces, Measured Parameter and Displap&idetting

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

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

Trace List
I l Trace > Add trace
WIW
No |Format The added trace automatically becomes active. The
L lewn active trace is highlighted in the list and on the
2 Return Loss g raph '
To select the second trace display format, double
et click on its name, andveasurement dialog will
Data Math appear
OFF
R
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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 GETTING STARTED

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, doublekc|
on its name, and in th@easurement dialog use the
following softkeys:

SWR > Ok

Close therrace List dialog by

Ok
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3 GETTING STARTED

3.6 Trace Scale Setting

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

To set the scale of the active trace by the
autoscaling function, use the following softkeys in

Seehe the right menu bar:
B e
: Scale > Auto Scale > Ok
Scale
1 /v . .
Reference vale The program will automatically set the scale to the
;Msions best display of the active trace.
10
Ref, Positon
=
Electrical Delay
0ps
Phase Offset
0 o
|
Note To activate a trace, use the following softkey:

Trace

Then select the required trace in the list that 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 DUTgwad to considerably enhance the
accuracy of the measurement.

To perform full 1-port calibration, you need to paee the kit of calibration standards:
OPEN, SHORT and LOAD. Such a kit has its descnptmd 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.
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3 GETTING STARTED

SHORT |-,

OPEN []

LOAD [-----

COPPER MOUNTAIN
TECHNOLOGIES

PLANAR R54 o Siia

o
“©
2
VECTOR REFLECTOMETER 4;
B5MHz-5.4GHz

PORTS00

£\ +23 0Bm RF 50 VDG Max

Figure 3.1. Full 1-port calibration circuit

In the current example Agilent 85032B/E calibratkiinis used.

Calibration

Calibration

Correction

o]

Calibration Kit
Agilent 850328 -F-

Calibration Kits

5 M1.1 Type-M -F-
3] M11 Type-M M-
7 Agilent 850328 -F-

8 Agilertt 850328 M-

9 Agilent 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 tl@libration
Kits list and complete the setting by

Ok

To perform full 1-port calibration, execute measneats 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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Calbration

Calibration

Correction
o

Calibration Kit
Aglent 850328 F-

Callbration

Calibration

Correction
o]

Calibration Kit
Aglent 850328 -F-

3 GETTING STARTED

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 theOpen, Short, or Load
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
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3 GETTING STARTED

3.8 SWR and Reflection Coefficient Phase Analysis Uditagkers

This section describes how to determine the meamne values at three frequency
points using markers. The Reflectometer screen v&wshown in figure 3.1. In the
current example, a reflection standard of SWR =d.1sed as a DUT.

@ Planar CABAN R54 Vector Reflectometer B5-5400

¥ v
7
B
!

SwWR O

1

o L 1I2dFE

400
201

Figure 3.1 SWR and reflection coefficient phase sneament example

IMarker List

Add Marker

Ceelete Marker

1 100.00000

2 S50,00000

3 1000.0000

MHz

MHz

MHz

Reference Marker
OFF

Earch

Properties

Math

Ok

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

Marker > Add Marker

Double click on the marker in thearker List to
activate the on-screen keypad and enter the marker
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

Y
7
&

4000
High

Right-hand softkey

Left-hand softkey Instrument status bar menu 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 collapstx 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 mousesiag a touch screen.
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4 MEASUREMENT CONDITIONS SETTING

On-screen alphanumeric keypads also support dégarenfrom 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 curstredeft 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 righbedingly.

4.1.2 Instrument Status Bar

Operation 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

F'e.ld . Message Instrument Status
Description
Not Read L
DSP status Y No communication between DSP and compulter.
Loading DSP program is loadin
Ready DSP is running normally.
Standby DSP is in energy saving standby mode.
Sweep status Continuous Continuous swee
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 Svstem C i
correction ystem ch)]f rection System correction disabled by the user.
status

Disabling of error correction does not affect ¢agtcalibration.

30



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:

B Frequency range;
B Sweep type;
B Number of points;

B |F bandwidth.

Note The calibration parameters are applied to the wnole
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 bz

BandPass Fi
dg/ -20.0 dB

Start 200 MHz

Graph are Channel status bar

Figure 4.3 Channel window
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4.2.1 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
following softkeys:

System

System > Display

System Correction
o]

et Click onCaption field in the opened dialog.
[ oo [ e ]
" bt | ProgamBxit
e

Cigplay

Font Size
9

Line Width
1

Caption
o]

Full Screen
OFF

Inverse Color
OFF

Digital Keyboard
ON

[ e [ w ]

Note To edit the channel title, click on the title tacad
the on-screen keypad.
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4.2.2 Trace Status Field

Trl Return L 0.5 de/ -20.0 dg [RO]

W Fhase 40.0 °/ 0.0 * [RO]

Trace properes
Reference level vali
Trace scal
Display forma

Trace nam

Figure 4.4 Trace status field

The trace status field displays the name and pdeamef a trace. The number of lines
in the field depends on the number of traces ircti@nel.

Note Using the trace status, field you can easily modify trace
parameters by the mouse.
Each line contains the data on one trace of thereta

B Trace name fromTrl to Tr4. The active trace name is
highlighted in inverted color;

B Display format, e.greturn Loss ;
B Trace scale in measurement units per division,0&gB/;
B Reference level value, e-g0.0 dB;

B Trace status is indicated as symbols in squarekéraqSee
table 4.2).
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Table 4.2 Trace status symbols definition

Status Symbols Definition
Error Correction RO OPEN response calibrati
RS SHORT response calibrati
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
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4.2.3 Graph Area

The graph area displays the traces and numeriqsieigure 4.5).

Markel

Statistic:

de/ -20.0 dB

Trace numbe

Reference line
positior

Vertical graticule label Horizontal graticule label

Figure 4.5 Graph area

The graph area contains the following elements:

Vertical graticule label displays the vertical axis numeric data for
the active trace.

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

Reference level position indicates the reference level position of the
trace.

Markers indicate the measured values in different pointstlos
active trace. You can enable display of the markarsill the traces
simultaneously.

Marker functionsstatistics, bandwidth, flatness, RF filter.
Trace number allows trace identification in the channel window.

Current stimulus position indication appears when sweep duration
exceeds 1 sec.
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Note Using the graticule labels, you can easily contllthe
trace parameters by the mouse.
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4.2.4 Markers

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

1 401.19lMH2 li.9918
442.11 MHz 1.5096

Indicator on trace
2

4 500
401 10 kHz High

600

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 indigatfully colored.
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4.2.5 Channel Status Bar

The channel status bar is located in the bottorhgiahe 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

B Simulus start field allows for display and entry of the start
frequency. This field can be switched to indicatidrstimulus center
frequency, in this case the wasdhrt will change tocCenter .

B Sweep points field allows for display and entry of the number of
sweep points. The number of sweep points can haeead the
following fixed values: 51, 101, 201, 401, 801, 168nd 10001.

B |F bandwidth field allows for display and setting of the IF
bandwidth. The values can be set from 100 Hz tk-:f

B Power leve field allows for display and entry of the port outp
power.

B Simulus stop field allows for display and entry of the stop fuegcy
. This field can be switched to indication of stimgispan, in this
case the wordtop will change toSpan.
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4.3 Quick Channel Setting Using Mouse

This section describes the manipulations, whicH enlable you to set the channel
parameters of PLANAR R54 fast and easy. When youems 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 section wélphyou 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 twonore channel windows are
open. The border line of the active window will lughlighted 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 *©

e lalaliial

160.0

Border line of active chanr

Figure 4.8. Active channel window display

4.3.2 Active Trace Selection

TP ST SpR i — You can select the active trace if the active
wﬁll E I NS AR VMol VA=l Cchannel window contains two or more traces.
The active trace name will be highlighted in
inverted color. In the example given itTie. To activate a trace, click on the required
trace or its status line.
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4.3.3 Display Format Setting

To select the trace display format, click on the
format name in the trace status line.

MessLrerment Select the required format in th@easurement 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

511 SwR l_.w'l S 6.0

Tr2 511 Retu

fsAsls] 10 select the trace scale, click in the trace
scale field of the trace status line.

Trl Scale: 1.0

. Enter the required numerical value using the ope&stikeypad
and complete the setting by
1 -
Joc I
9 x
0 . IF 5
" Cancel ok

4.3.5 Reference Level Setting

511 SWR 1.0 / 640 To set the value of the reference level, click
Tr2 511 Return Los| ' "I de

on the reference level field in the trace
status line.

Trl Ref: 6.0
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Enter the required numerical value using the ope&stikeypad
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 Stap/:lick in the respective field of

———— : the channel status bar. Lalsedrt will be
replaced bycenter, and labektop will be
replaced byspan.

To enter thestart/Center numerical values, click on the respective
field in the channel status bar.
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Points

[ | w

Then enter the required value using the on-scregpad.

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

Then enter the required value using the on-scregpad.

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

Ok
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4.3.11 IF Bandwidth Setting

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

‘rI FEW 10 kH :‘
10 gH7
IFBW Select the required value in tieBw dialog and complete the
. setting by
10 kHz Ok
3kHz
1kHz
300 Hz
100 Hz
" Caneel ok

4.3.12 Power Level Setting

To set the output power level, click in the respectield of the
channel status bar. This way you can switch betvirgm and low
power settings.
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4.4 Channel and Trace Display Setting

The Reflectometer supports 4 channels, which alloeasurements with different
stimulus parameter settings. The parameters retatedlogical 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 windayout: one channel, two
channels, and four channels. The channels areag#id©n the screen according to their
numbers from left to right and from top to bottointhere are more than one channel
window on the screen, one of them is selected tgead he border line of the active
window will be highlighted in light color.

B crenek To set the number of channel windows displayed on
the screen, use the following softkey in the right
Channels menu bar:

I?‘?‘FI Channels

Then select the softkey with the required number
Active Charnel .
i and layout of the channel windows.

e

In the Active Channel field, you can select the
active channel. The repeated clicking will switch
the numbers of all channels.

Note For each open channel window, you should set timeukis
parameters and make other settings.
Before you start a channel parameter setting abradilon, you

need to select this channel as active.

The measurements are executed for open channebwsnith succession.
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4.4.2 Channel Activating

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

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

Channels

Channels > Active Channel

IFIFI_I Active Channel field allows viewing the numbers of

all channels from 1 to 4. Select the required numbe
Active Channel .
1 of the active channel.

e
( J

To activate a channel, you can also click on its
channel window.

4.4.3 Number of Traces Setting

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

The traces can be displayed in one graph, overgpgach 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 défa channel window contains one
trace. If you need to enable two or more tracesthreenumber of traces as described
below.

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

Trace List Trace > Add Trace
IWIW'

Active trace is highlighted in yellow.

Mo | Format

1 Return Loss

2 SWR

3 Phase

Memary Trace
OFF

Data Math
OFF

e
| J
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IL]'I}I yYAaaJlCHUusd Fpaq)I/IKa B KaHaAJIC HWHIAWKAIIUHU
HaAXMUTEC Ha HpaBOI\/’I naHeJii MOporpaMMHBIX
Trace List KHOIIOK KHOHKy:

Trace

Mo | Format

Ha muamoroBoit ¢gopme «Trace List» naxmwure
MPOTPaMMHYIO KHOTIKY:

1 Return Loss

2 SWR
3 Phase Delete Trace
Mermory Trace
OFF
Data Math
OFF
|

All the traces are assigned their individual namdsch cannot be changed. The trace
name contains its number. The trace names ardlew$oTr1, Tr2 ... Tr4.

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

« By default the display format for all the tracesésd toReturn loss (dB).

« By default the scale is set to 10 dB nenenue, reference level value is set to
0 dB, reference level position is in the middleted graph.

« The trace color is determined by its number.

4.4.4 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.

Jlns BBIOOpa aKTUBHOTO Tpaduka HaXKMUTE Ha
MIPaBOil MaHeNIn IPOrPaMMHBIX KHOIIOK KHOTIKY:

Trace List
Trace
'WIWI
No |Format Breibepute w3  cnucka  rpaduk,  KOTOPBIH
1 R HeO6XOI{I/IMO HAa3HAYUTHh aKTUBHBIM.
efurn Loss
2 SWHR
3 Phase
Mermory Trace
OFF
Data Math
OFF
|
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Note A trace can be activated by clicking on the trace
status bar in the graphical area of the program

Table 4.4 Channel parameters

N Parameter Description

1 Sweep Range

Number of Sweep Points

3 IF Bandwidth

Table 4.5 Trace parameters

N Parameter Description

Display Format

Reference Level Scale, Value and Position

Electrical Delay, Phase Offset

Memory Trace

Markers

o (01 | W N |

Parameter Transformation
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4.5 Measurement Parameters Setting

4.5.1 S-Parameters

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

INCIDENT TRANSMITTED
@—p O o /—/—>

SOLRCE 4

REFLECTED

Figure 4.9

Measurement of magnitude and phase of incidenkeatetl 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:

_ _transmitted wave at Port r
mn incident wave at Port n
PLANAR R54 Reflectometer has one measurement pbarthwoperates as a signal
source and as a reflected signal receiver. Thawhyg the Reflectometer allows
measuring only S11 parameter.
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4.5.2 Trace Format

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

B rectangular format;

B Smith chart format.

4.5.3 Rectangular Format

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

Measurement

Stimulus

Figure 4.9 Rectangular format
To display S-parameter complex value along Y-akshould be transformed into a real

number. Rectangular formats involve various typesamsformation of an S-parameter
S=a+ jb, where:

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

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

Rectangular format also refers to the measured dita their conversion from

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

Format Type Label Data Type (Y-axis) Measurement Unit
Description (Y-axis)
S-parameter logarithmic
. i magnitude:
ogarithmic _ :
Magnitude Return Loss A= 20Mog|g| , Decibel (dB)
ls|= \/a® + b?
A= 1 [{ReturnLoss)
Cable Loss | Cable Loss 2 Decibel (dB)
A= 10(og|s|
Voltage 1+]g
Standing Wave SWR = Abstract number
; 1-|9
Ratio
S-parameter phase from |-
180 to +180:
Phase Phase 180 Degree )
@ = —T[arctg a
T b
S-parameter phase,
Expanded Expand. measurement range D
Phase Phase expanded to from below — egree {)
180 to over +180
Signal propagation delay
within the DUT:
Group
Group Delay - d_¢
Delay t= " 4g Second (sec.)
_ a
p=aAY -, o= 2nf
S-parameter linear
Llngar Lin Mag magnitude: Abstract number
Magnitude

S
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4 5.4 Smith Chart Format

Smith chart format is used for representation gbedance 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 Data Displayed Measurement Unit
Description by Marker (Y-axis)
Complex Smith Resistance at input:
Impedance Chart R=re(z. ) Ohm @)
(at Input) np 72
1+S
Zin=207"g

Reactance at input:
X=1imZ,, ) Ohm Q)

Equivalent capacitance or

inductance: Farad (F)
___1
C= X X<0
X Henry (H)
L= ; y x> O
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4.5.5 Trace Format Setting

Trace List

lmg—lw

Mo | Format

2 SWR

3 Phase

1 Return Loss

Memary Trace
OFF

Data Math
OFF

e
| J

Measurement

SWR

Return Loss

Cable Loss

Srrith Chart

CTF SWR

OTF Return Loss

Phase

[ | o

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 trace end
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):
B Trace scale;
B Reference level value;
B Reference level position;

B Number of scale divisions.

Scale
Divisions
10
Trace Scale 9
Division Value < :
8
7
Reference 6 Reference Level
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.

To set the scale of a trace, use the followingkegft
in the right menu bar:

Scale
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Scale

e e

Scale
5 dB/Div

Reference Value
-20 dB

Divisions
10

Ref. FPosition
=

Electrical Delay
O ps

Phase Offset
0 o

4.6.3 Circular Scale

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

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

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

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

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

Scale

Figure 4.12 Circular scale

! The number of scale divisions affects all charrasles.
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4.6.4 Circular Scale Setting

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

Scale

" aosede | AdtoRef Vaie

l l | Scale

Scale

0,1

Reference Valie Then select th&cale field and enter the required
Dhvars value using the on-screen keypad.

10

Ref, Positon
=

Electrical Delay
0 ps
Phase Offset

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 iheograph entirely.

In rectangular format, two parameters are adjustedaale and reference level position.
In circular format, the outer circle value will bdjusted.
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Reference Value
0,5

Divisions
10

Ref. Position
5

Electrical Delay
0ps

Phase Offset
0 o

To execute the automatic scaling, use the following
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.

After the function has been executed, the trade®ineasured value makes the vertical
shift so that the reference level crosses the gmajhe middle. The scale will remain

the same.

Scale

e

Scale
0,1

Reference Value
05

Divisions
10

Ref, Positon
=

Electrical Delay
0 ps

Phase Offset
O o

4.6.7 Electrical Delay Setting

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

Scale > Auto Ref. Value

The electrical delay function allows the user térdethe compensation value for the
electrical delay of a device. This value is use@@sapensation for the electrical delay
during non-linear phase measurements. The eldatietay is set in seconds.
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If the electrical delay setting is other than ze8parameter value will vary in
accordance with the following formula:

S= S/ where
f —frequency, Hz,
t — electrical delay, sec.

The electrical delay is set for each trace indigltju Before you set the electrical delay,
first activate the trace.

To set the electrical delay, use the following lseyt
in the right menu bar:

Scale

, Then select theelectr. Delay field and enter the
Feference val.e required value using the on-screen keypad.

05
Divisions
10

Ref, Positon
=

Electrical Delay
0 ps

Phase Offset
O o

N
| |

Electrical Delay
0ps

4.6.8 Phase Offset Setting

The phase offset function allows the user to defifeeconstant 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.
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To set the phase offset, use the following sofikey
the right menu bar:

Scale

Then select thdPhase Offset field and enter the

; | . .
ha e required value using the on-screen keypad.
Divisions

10

Ref. Position

5

Electrical Delay
0ps

Fhase Offset
0 o

Phase Offset
0 o
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4.7 Stimulus Setting

The stimulus parameters are set for each chane@rd&you set the stimulus
parameters of a channel, make this channel active.

4.7.1 Sweep Type Setting

by Stz To set the sweep type, use the following softkey in
the right menu bar:

semulis Stimulus
Start Frequency
200 MH . . .
StopFr;um Then click onSwveep Type field, select the required
O type from the list and complete the setting by
Max Distance
1.498962 m
Points
201 Ok
Power
High
Sweep Type
Lin
[z ——]
Sweep Type
Lin
Sweep Type
Lin
Log
Segment
(o o]
Note If you select segment frequency sweep,Ibgment

Table softkey will be become available 8imulus
dialog. For segment tables details see sectiof.4.7.
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4.7.2 Sweep Span Setting

hepey St To enter the start and stop values of the sweep

range, use the following softkey in the right menu
Stirmulus bar:

Start Frequency

200 MHz Stimulus

Stop Frequency

300 MHz

o aenes Then select théi_art Freq. or Stop_ Freg. field and

Points enter the required values using the on-screen

201

Pover keypad

High

Sweep Type .

Ln If necessary, you can select the measurement units.

I“]—I The current measurement units are shown to the
right from the value entry field.
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4.7.3 Sweep Points Setting

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

Sl

Start Frequency Stimulus

200 MHz

oo eauency Then click onPoints field, select the required
Max Distance value from the list and complete the setting by
1.493962 m

Points

201 Ok

Pover

High

Sweep Type
Lin

[ ——|

Points

10001
1601
801
401
201
101
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4.7.4 Distance to Fault Maximum Value Setting

In DTF mode the Reflectometer transforms the meakdata in frequency domain to
data in time domain by applying the Fourier invensmsform 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 Retlwss trace formats. The
trace format selection is described in sectiond4.4.

The transformation function allows for setting loé tmeasurement range in time domain
within the limits of ambiguity range. The ambiguitange is determined by the
measurement step in the frequency domain:

1 N-1 ]

- - , where:
AF F max F min

N — number of measurement points,

Fmin — Stimulus start frequency,

AT
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Fmax— Stimulus stop frequency.

The ambiguity range is recalculated into the maximaperating DTF value:

CIV,[4T CIV,[(N-1
DTF,, = — %2 = p [N 1)

= , where:
2 2 EﬂFmax -F

min )

C — velocity of light in vacuum;

V,, — cable velocity factor.

TheMax. distance value set by the user should be lower than RIWalue.
The DTF maximum value can be increased by decrgdisenfrequency step.

Example If Start Freq. is 85 MHz, Stop Freq. is 85.1 MHz,
the number of points is 201, and velocity factot.,is
then maximum distance to fault equals to
299,792.458 mOi.e. approximately 300 km.

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

Stimulus

Start Frequency Stimulus

200 MHz

AL Then select théMax Distance field and enter the
Mex Distarce required value using the on-screen keypad.

1.498962 m
Points
201

Power
High

Sweep Type
Lin

[T ——]

4.7.5 Stimulus Power Setting

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

Stimulus

Start Frequency
200 MHz

Stop Frequency
800 MHz

Max Distance
A0 m

Points
201

Power
Low

Sweep Type
Lin

[ m——]

4.7.6 Segment Table Editing

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

Stimulus

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

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

The types of segment tables are shown below.

Segment Table Segment Table

Start Stop Points Points IFBYY Delay
1 85MHz 3G6Hz 201 201 300 Hz 0ms
2 1 30GHz 4 5Hz S1 S1 3 kHz 0ms
3 4GHz 5.4 GHz 101 101 10 kHz 0ms
List IFBWY “ List IFBWY “
o g o g
Lt Delay | [Lst oy o
o g o g

Each table line determines one segment. The taleantain one or several lines. The
number of lines is limited by the aggregate nundfexll segment points, i.e. 10001
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@ Stmulus

Stmulus

Start Frequency
200 MHz

Stop Frequency
300 MHz

Max Distance
40 m

Points
201

Power
Loy

Sweep Type
Segrment

[

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

Segment Table
Start Stop Points
1 |85MHz 3GHz 201
2 |30Hz 4 GHz 51
3 4GHz 54 GHz 101

l“]*m

List IFBWY
[o§

List Delay
ON

To enter the segment parameters, move the moube tieespective box and enter the
numerical value. You can navigate the segment tabieg the &», «», «—», «>»

keys

Note

The adjacent segments cannot overlap in the freyudomain

64



Segment Table To edit any parameter in the table, double click
- o . on the its value field and enter the required value
using the on-screen keypad.
1 |85 MHz 3GHz 201
> o \ ) To enable/disable the IFBW filter column, click
on theList IFBW field.
3 4GH: 5.4 GHz 101
To enable/disable the measurement delay column,
click on theList Delay field.
|“l*m
Lt IFEW | ] The segment table can be saved into *.seg file to a
List el [“] hard disk and later recalled.

To save the segment table, click

Save

To recall the segment table, click

Recall .
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4.8 Trigger Setting

The Reflectometer can operate in one of threeepviggger modes. The trigger mode
determines the sweep actuation. The trigger caa tie/following modes:

B Continuous — a sweep actuation occurs every tiner afveep
cycle is complete in each channel;

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

B 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

System Correction SyStem

i

Trgger Then click onTrigger field, select the required
IWI*I mode from the list and complete the setting by
(R TR Ok

. i

[ l Close thesystem dialog by

Trigger Mode Ok

Hold

Single

Continuous
Lo | o]
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4.9 IF Bandwidth, Averaging and Smoothing Setting

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

The IF bandwidth narrowing allows you to reducd-seise 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 channelvidhdally. Before you set the
IF bandwidth, first activate the channel.

The averaging function is similar to IF bandwidtrmowing, it allows reducing self-
noise and widening the dynamic range of the Rejlaeter.

The averaging in each measurement point is madeseveral sweeps according to the
exponential window method.

The averaging should be set for each channel iddlally. Before you set the averaging,
first activate the channel.

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.
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Averaging Y

Averaging

IFEBW
10 kHz

Averaging
OFF

Averaging Factor
10

Smoothing
OFF

Srmoothing Apertre
1%

s
( |

IFEW

30 kHz
10 kHz
3kHz
1kHez
300 Hz

100 Hz

[ew | w

To set the IF bandwidth, averaging or smoothing,
use the following softkey in the left manu bar:

Average

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

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

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

To set the smoothing aperture, click @&m.
Aperture field and enter the required value using
the on-screen keypad.

To set the IF bandwidth, click di#BW field and
select the required value from the list. Complete
the setting by

Ok
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5 CALIBRATION AND CALIBRATION KIT

5.1 General Information

5.1.1 Measurement Errors

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

m 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, maimitgy constant environment
temperature, observance of the Reflectometer warntime, careful connector
handling, avoidance of cable bending after calibna 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 repeatediythesir 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 devicds pveédefined parameters with the
purpose of determination of measurement systeneatars is callectalibration, and
such precision devices are calledlibration standards. The most commonly used
calibration standards are SHORT, OPEN, and LOAD.

The process of mathematical compensation (numeraddiction) for measurement
systematic errors is called arror correction.

5.1.2 Systematic Errors

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

m Directivity;
= Source match;

m Reflection tracking.
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The measurement results before the procedure @f @vrrection has been executed are
calleduncorrected.

The residual values of the measurement results thigeprocedure of error correction
are calleceffective

5.1.2.1 Directivity Error

A directivity error(Ed) is caused by incomplete separation of the incidigmal 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.

5.1.2.2 Source Match Error

A source match errdiEs) is caused by the mismatch between the source destgnd
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 théfDthe error occurs both in reflection
measurement and in transmission measurement. Souwaiteh errors depend on the
relation between input impedance of the DUT antiged impedance.

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

5.1.2.3 Reflection Tracking Error

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

5.1.3Error Modeling

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

5.1.3.1 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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Figure 5.1 One-port error model
Where:
" Si1a — reflection coefficient true value;
" Si11m — reflection coefficient measured value.

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

" Eq1 — directivity;
n Es1 — source match;
n Er — reflection tracking.

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

After determining all the three error terfag, Esi, Er1 for each measurement frequency
by means of &ull 1-port calibration, it is possible to calculate (mathematically
subtract the errors from the measured valug)Sthe true value of the reflection
coefficient Qia

There are simplified methods, which eliminate tiffea of only one out of the three
systematic errors.
5.1.4Reflectometer Test Port Defining

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

A type-N 50Q 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 cafdor 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 connectanetable or adapter.

71



Figure 5.2 represents two cases of test port defifor the measurement of the DUT.
The use of cables and/or adapters does not affeanteasurement results if they were
integrated into the process of calibration.

uuuuuuuuuuuu

£ PLANAR RS54 o 5

@
S
&
vvvvv R REFLECTOMETER 4}
£ B5MHz-5.40Hz

Test =y
Port my

/A +23 0B RF 50 VDC Max

Adapter
Adapter
Test i " § PLANARRSA o 5% 2
Port —A1 S ¥
Cable )

A\ +23 0B RF 50 VDC Max

Figure 5.2 Test port defining

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

5.1.5Calibration Steps
The process of calibration comprises the followsteps:

m Selection of the calibration kit matching the cortoe type of the
test port.

m Selection of a calibration method (see section6.ik. based on the
required accuracy of measurements. The calibratinathod
determines what error terms of the model (or alth&m) will be
compensated.

m Measurement of the standards within a specifiequieacy range.
The number of the measurements depends on thetyadibration.

m The Reflectometer compares the measured parameferthe
standards against their predefined values. Therdifice is used for
calculation of the calibration coefficients (systdio errors).

m The table of calibration coefficients is saved itlte memory of the
Reflectometer and used for error correction of rifeasured 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.
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5.1.6 Calibration Methods

The Reflectometer supports several methods ofbregion. The calibration methods
vary by quantity and type of the standards beiregduby type of error correction. The
table 5.1 represents the overview of the calibnatiethods.

Table 5.1 Calibration methods

Calibration Method Parameter Standards Errors
Reflection
Normalization Su SHORT or OPEN B
Expanded Reflection s, SHORT or OPEN E., Ex
Normalization ! LOAD
SHORT
Caibraton Su | OPEN . Enn B
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&m

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@é&on 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 thifving two standards to the test
port:

] SHORT or OPEN, and
] LOAD.

Measurement of the two standards allows for estonatf the reflection tracking error
termEr and directivity error term Ed.

5.1.6.3 Full One-Port Calibration

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

] SHORT,
n OPEN,
] LOAD.

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

5.1.7 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, and LOAD.

The characteristics of real calibration standaralgehdeviations from the ideal values.
For example, the ideal SHORT standard must havectefn coefficient magnitude
equal to 1.0 and reflection coefficient phase eqaal8C over the whole frequency
range. A real SHORT standard has deviations froesdhvalues depending on the
frequency. To take into account such deviatioraldration 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 definitionswof calibration kits or modify the
predefined kits using the Reflectometer softwaralili€ation kits editing procedure is
described in the section 5.3.

To ensure the required calibration accuracy, selecicalibration 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 physieadices used to define the parameters
of the standard. The Reflectometer supports thlwiolg types of the calibration
standards:

u OPEN,
| SHORT,
u LOAD.

5.1.7.2 Calibration Standard Model

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

One-port model is used for the standards OPEN, SH@Rd LOAD (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
T
I
I

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
(Offset Z0) calibration plane and the circuit with lumped pagtens.
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. Etghdard 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 #ie sffect. The

(Offset Loss) loss is defined in P/sec] at 1 GHz frequency. The loss in
transmission line is determined by measuring tHayd& [sec] and
loss L [dB] at 1 GHz frequency. The measured valresused in the
following formula:

RafQ /)= L[dB]Z,[2]
4.3429dB] T3]

c The fringe capacitance of an OPEN standard, whizlses a phase

(Co, C1, offset of the reflection coefficient at high frequees. The fringe

c2. C3) capacitance model is described as a function gufecy, which is a

’ 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, wbaalises a phase

(LO, L1, offset of the reflection coefficient at high frequees. The residual

L2, 13) inductance model is described as a function ofukeegy, which is a

polynomial of the third degree:
L=Lo + Lif + Lof® + Lef® ,where
f — frequency [Hz]

Lo...L3z — polynomial coefficients

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

5.2.1 Calibration Kit Selection

The Reflectometer provides memory space for foariibration kits. The first two
items are the calibration kits with indefinite paueters. Next ten items are the kits with
manufacturer-defined parameters, available in te#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 50Q, parameters not defined

2 Not Def 75 Ohm 75Q, parameters not defined
Rosenberger 05CK10A-150 -F-

3 05CK10A-150 -F-
50 Q N-type Female, up to 18 GHz
Rosenberger 05CK10A-150 -M-

4 05CK10A-150 -M-
50 Q N-type Male, up taio 18 GHz
Planar N1.1 Type-N -F-

5 N1.1 Type-N -F-
50 Q N-type Female, up to 1.5 GHz
Planar N1.1 Type-N -M-

6 N1.1 Type-N -M-
50 Q N-type Male, up to 1.5 GHz
Agilent 85032B or 85032E,

7 Agilent 85032B -F-
50 Q N-type Female, up to 6 GHz
Agilent 85032B or 85032E,

8 Agilent 85032B -M-

50 Q N-type Male, up to 6 GHz

9 Agilent 85036B -F- Agilent 85036B, N-type (7%) Female, up to 3 GHz

10 Agilent 85036B -M- | Agilent 85036B, N-type (7%2) Male, up to 3 GHz

11 Agilent 85032F -F- Agilent 85032F, 5@ N-type Female, up to 9 GHz

12 Agilent 85032F -M- Agilent 85032F,5@2 N-type Male, up to 9 GHz

13 Empty Templates for user-defined calibration kits

14 Empty Templates for user-defined calibration kits
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Note -M- or -F- in the description of the kit denote® tholarity 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&ea ¢alibration kit being used among the
predefined kits, or define a new one and entgyatameters.

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

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

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

Calbration Calibration
Correction
i
allbration Ki . . e . .
gl 95055 - The currently selected calibration kit is indicated
|G — the softkeyCalibration Kit, e.g.Agilent 85032B -F- .
Y
= Click this softkey and select the required kit from
e R T VR the list. Complete the setting by
Calbration Kits Ok

& | NL.1 Typeh -M-
7 Agilent 850328 -F-
8 Agilent 850328 -M-
9 Agilent 850368 -F-

10 | Aglent 850368 -M-

79



5.2.2 Reflection Normalization

Reflection normalization is the simplest calibrationethod used for reflection
coefficient measurement {f. Only one standard (SHORT or OPEN) is measureé (S
figure 5.4) in the process of this calibration.

SHORT or ey n ,\H - § PLANAR RS4 o i 2
OPEN “' § 7— BSMHz-5.46Hz

A\ +23 4B RF 50 UDC Max

Figure 5.4 Reflection normalization

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

Calbration To perform reflection normaliz@n, use th
following softkey in the left menu bar:

Calibration

Calbration Connect an OPEN or a SHORT standard to the
Comection port as shown in figure 5.4. Perform measurel
= usingOpen or Short softkey respectively.

Calibration Kit
Aglent 850328 -F-

s During the measurement, a pop up window will
appear in the channel window. It will he

e o o

[ ] Calibration label and will indicate the progress of
s ] measurement. On completion of the measurel
[—em—lm—] the left part of theopen or Short softkey will be

color highlighted.

Calbration

I —
|
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Calibration

Correction
[o ]

Calibration Kit
Aglent 850328 -F-

———

Note

To complete the calibration procedure, click
Apply

This will activate the process of calibrat
coefficient table calculation and saving it intce
memory.

To clear the measurement results of the stanc
click

Cancel

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

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

Full one-port calibration is used for reflectiorefficient measurement {§. The three
calibration standards (SHORT, OPEN, and LOAD) aeasured (See figure 5.5) in the
process of this calibration.

SHORT )

|

' — I e

. Sl £ PLANARRS4 « i 8

OPEN d RN R ¥

. i s
LOAD | ‘: Test A\ +23 0Bm RF 50 VDC Max

Port

Figure 5.5 Full one-port calibration

Before starting calibration perform the followingtngs: select active channel, set the
parameters of the channel (frequency range, IF \bltldl, etc), and select the
calibration Kkit.

Calbration To perform full oneport calibration, use tt
following softkey in the left menu bar:

Calibration
N ConnectSHORT, OPEN and LOAD standards to
e test port in any consequence as shown in figure
=i Perform measurements clicking the soft
Calibration Kit .
Aglent 850328 -F- corresponding to the connected standabgen,
|G — Short orLoad respectively.
[ l During the measurement, a pop up window
o] appear in the channel window. It will ha
[ e | e | Calibration label and will indicate the progress of
measurement. On completion of the measurer
Calbration the left part of thedpen, Short or Load softkeywill

be color highlighted.
*
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Calibration

Correction
ol

Calbration Kit
Aglent 8503268 -F-

— &

Note

5.2.4 Error Correction Disabling

To complete the calibration procedure, click

Apply

This will activate the process of calibrat
coefficient table calculation and saving it intce
memory.

To clear the measurement results of the stanc
click

Cancel

This softkey does not cancel the current calibra
To disablethe current calibration turn off the er
correction function (See section 5.2.4).

You can check the calibration status in the t
status field (See table 5.4).

This feature allows the user to disable the eroorection function.

Calibration

Calibration

Correction

OFF

Calibration Kit
Agilent: 850328 -F-

Note

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

Calibration

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

Close the dialog by
Apply
When you turn off the error correction functi

Correction Off message will appear in the progi
status bar.
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5.2.5 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 deteresn the
system impedanceydn accordance with the value specified

for the kit.
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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 gse the standard parameters to
improve the calibration accuracy.

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

The changes made by the user to the definitiolmefalibration kits are saved into the

calibration kit configuration file in the programowking folder. For the saving no
additional manipulations are required.

Note Changes to a predefined calibration kit can be @éat any
time and the initial state will be restored by Hwgtore softkey
In Calibration Kit Editor ~ dialog.

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.
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5.3.2 Calibration Kit Label Editing

Calibraton

Calibration

Correction
o]

Calibration Kit
Aglent 850328 -F-

Calbraton Kits

6 M11 Type-N -M-
7 Agilert 850328 F-
8 Agilert 850328 M-
9 Agilent 850358 F-

10 | Aglent 850368 M-

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

Callbration Kit Bditor
Calbration Kit MNarne
Agilent 850326 -
Standart Type Short Cpen Load Thru I
CO [e-15 F] 0 119.08 0 0
C1 [e-27 FfHz] a -36.955 0 0
C2 [e-36 FiHz"2] 0 25,258 0 0
C3 [e-45 F/Hz"3] ] 55136 0 0
LO [e-12 H] 0 0 0 0

e

Aglent 850328 -F|
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5.3.3 Predefined Calibration Kit Restoration

Select the required calibration kit from the list.

Calbration To cancel the user changes of a prede
calibration kit, use the following softkey:

Calibration
e Calibration > Calibration Kit
ol
e— . . : .
e Select the required kit from the list and click
— Edit Cal Kit
If the kit parameters differ from the predefined
onesRestore softkey becomes available.
B R

To cancel your changes, click

Calbraton Kits

Restore
5] M1.1 Type-t M-

7 | Aglert 850328 -F- Close the dialog by

g Agilert 850328 M-

q Agilent 850368 -F- Ok
10 | Aglent 850368 M-
Calibration kit Editor
Calbration kit Mame
Agilent 850328 -F-
Standart Type Short Open Load Thru I
C0 [e-15 F] 0 119.08 0 0
C1 [e-27 FfHz] 0 -36.955 a a
C2 [e-36 FfHz"2] 0 26.258 0 0
C3 [e-45 FHz"3] 0 55138 0 0
LO [e-12 H] 0 0 0 0

I_l_
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5.3.4 Calibration Standard Editing

- To edit the cabration standai
T p— parameters, use the follow
Agilent 850328 -F- S Oftkeys-
Standart Type Short Open Load Thru I
0 [e-15 F] o LGS 0 @ Calibration > Calibration Kit >
Edit Cal Kit
C1 [e-27 FfHz] 0 -36.955 a a
C2 [e-36 FHz"2] 0 26.258 0 0 Then select the required
€3 [e-45 FHz"3] 0 55135 0 0 parameter in the table and
L0 [e-12 H] . . . . double click on the:
l corresponding cell. Enter the
* i X
required value using the on-
screen keypad.

€0 [e-15 F] For an OPEN standard, the values fringe capacitahce
the OPEN model are specified. This model is desdrib
by the following polynomial of the third order:

C1 [e-27 FfHz]

€2 [e-36 FHz"2]

C=G + Gf + Gf2+ Gf® |, where

C3 [e-45 F/Hz"3]

f: frequency [Hz]

Co...C3z — polynomial coefficients

L0 [e-12 H] 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

L2 [e-33 H/Hz"2] third order:

L3 [e-42 HHz"3]

L1 [e-24 HHz]

L=Lo + Lif + LLf? + Lef® , where

f: frequency [Hz]

Lo...L3 — polynomial coefficients
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Offset Delay [ps] The parameters of the transmission line of thedstah
model are specified for all the types of the statsla

Offset Z0 [Ohm]

Offset Loss [GOhm/s] = Offset delay value in one direction (s);

= Offset wave impedance valu@)

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

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

format.

Calibraton

Calibration

Correction
Okl

Calibration Kit
Agilent 850328 -F-

Calibration Kits

5 N1l TypeN-F-
6 MN1.1 Type-M -M-

7 Aglent 850328 F-
g Agient 850328 M-

9 Aglent 850368 -F-

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

Calibration > Calibration Kit > Edit Cal Kit

In the cCalibration 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.

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

Calibration Kit Editor

Load Touchstone Fie

Calibration Kit Name
Aglent 850328 -F-

Path
ChObzor\Caban_UTF 164 TouchStone’,

Standart Type Short Open Load Thiru

Offset Delay [ps] 0.093 0 0 Load s1p
Offset Z0 [Ohm] 49,992 =0 50 50 Open.slp
Offset Loss [Gohm/s] 07 07 a7 07 Short.s1p
Touchstone File Short.s1p

Use Database Std oM OFF OFF OFF ;Leort.s i

l“l— l“l—l

Note

If a file in the Touchstone format is not uploacled
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 MEASUREMENT DATA ANALYSIS

6.1 Markers

A marker is a tool for numerical readout of a stinswalue 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 followiagks:

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

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

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

m Determining trace parameters (statistics, bandweitt).

2000 3000 4000 5000

Figure 6.1

Markers can have the following indicators:

1 symbol and number of the active marker on a trace,
v

2 . .

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

A symbol of the inactive marker on a stimulus axis.

The marker data field contains the marker numkenutus value, and the measured
parameter value. The number of the active markleigislighted 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 measemeé 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:

m Resistance);

m Reactance);

m Equivalent capacitance or inductance (F/H).

6.1.1 Marker Adding

Marker j

Marker List
|“]“|

1 3917.04 MHz

2 2565.33 MHz

Reference Marker

OFF

Note

6.1.2 Marker Deleting

Marker f

Marker List
|m]m|

1 3917.04 MHz

2 256533 MHz

Reference Marker

OFF

l*l“l

Note

To enable a new marker, use the followng
softkeys:

Marker > Add Marker

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

To delete an active marker, use the following
softkeys:

Marker > Delete Marker

The active marker is highlighted in yellowtine
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Marker List dialog.
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6.1.3 Marker Stimulus Value Setting

Before you set the marker stimulus value, you rnieestlect 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-dpmration is described in section
4.3.6.

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

Marker List
|“]“|
1 3917.04 MHe Select a required marker from the list.

Marker

2 256533 MHz

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

Reference Marker

Complete the setting by

Ok

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



6.1.4 Marker Activating

Marker Y To activate a marker , use the softkey:
Marker List Marker
Add Marker Delete Marker In theMarker List dialog click on the marker
1 3917.04 MHz number to activate it.
2 2565.233 MHz
Reference Marker
OFF
m w
T Math ok
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 viendtta relative to the reference
marker. Other marker readings are representeditasrditive to the reference marker.
The reference marker shows the absolute data.efeeence marker is indicated with R
symbol instead of a number (See figure 6.2). Englaif a reference marker turns all the
other markers to relative display mode.

2000 = 2000 4000 5000

Figure 6.2

Reference marker can be indicated on the tracellasvé:

symbol of the active reference marker on a trace;

symbol of the inactive reference marker on a trace.

O» =

The reference marker displays the stimulus and oneagent absolute values. All the
rest of the markers display the relative values:
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m stimulus value — difference between the absolubewtis values of
this marker and the reference marker;

m measured value — difference between the absoluésunement
values of this marker and the reference marker.

R W To enable/disable the reference marker fea
use the softkey:

Marker List
Marker
Add Marker Delete Marker
1| 503679 MHz Click on theRef. Marker status fieldo toggle th
> | 748,037 Mhz status of the reference markefhe referenc
A — marker will be added/deleted to/from the ma
' list and the trace.

Reference Marker
(o]

earch Properties

Math Ck

6.1.6 Marker Properties

6.1.6.1 Marker Coupling Feature

The marker coupling feature enables/disables deymmedof 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 synchuslp on all the traces. If the

coupling feature is off, the position of the maskaiith same numbers along X-axis will

be independent (See figure 6.3).

2000 ) 3000 4000 5000

u;gjirON Coupg: OF

Figure 6.3 Marker coupling feature
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Marker j

Marker List
|WIW'

1 B03.679 MHz

2 -748.037 MHz

R 3313.37 MHz

Reference Marker
o]

Marker Propertes

Stimulus Digits
&

Response Digits
5

Active Only
OFF

Marker Colple
OFF

Align

Vertcal

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 displaywih 8 decimal digits and marker
response values are displayed with 5 decimal diglie user can change these settings.
The stimulus range is from 5 to 10 decimal digisd response range is from 3 to 8
decimal digits.

Marker Propertes

Stimulus Digits
&

Response Digits
5

Active Only
OFF

Marker Colple
OFF

Align
Vertcal

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

Marker > Properties
Click on the Simulus Dig. field to enter the
number of stimulus decimal digits

Click on the Response Dig. 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. Thecaseenable 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

Marker Properties To enable/disable the multi marker data display,
Stirrulus Digits use the SOftkeyS:
=]
Resporme Dighs Marker > Properties
=
e Click in the Active Only field. The oFr value
Marker CoLpke stands for multi marker data display mode.
CFF
Alligr
Yertical

Clie

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 are raged one under
another;

» Horizontal — marker data of different traces ararged in a line;
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Marker Properties To enable marker data alignment, use the following
Stirnuius Digits sofkeys:
Zegponse Digits Markers > Properties
ictiveOn\\f Click in the Align parameter value field. In thalign
Iy dialog, double click on the alignment type.
EL: Close the dialog by clicking
I\-‘erncal I Ok
Align
Vertical
Horizontal
OFF
[ e | o ]

6.1.7 Marker Position Search Functions

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

m maximum value;

m  Mminimum value;

m peak value;

m 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/enirker to these positions on
the trace (See figure 6.4).

1 568.75 MHz -14.996 dB
594.75 MHz -26.177 dB

Max ]

Min
\/Y\\\!/_
PN rF'S
540 560 580 600 |

Figure 6.4 Maximum and minimum search
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Marker j

Marker List

[ sssmmeer | bt |

1 B03.679 MHz

2 -748.037 MHz

R 3313.37 MHz

Reference Marker
o]

Marker Search

Search Type
Mz mum

Tracking
OFF

Search Range
OFF

Search Start
85,0000 MHz

Search Stop
5400,00 MHz

6.1.7.2 Search for Peak

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.

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

1 1638.6000 MHz -18.346 dB 10.0 1813.2000 MHz -14.939 dB
3 1762.8000 MHz -4.9119 dE c o 2 1676.4000 MHZ -30.766 dB
B 1843.8000 MHz -5.7667 dB Y3 1509.0000 MHz 23,512 dB
. : 0.0

5.0

T10.0

~o. .

1 -15.0

20,0\ 3

25.0

-30.0

L

Figure 6.5 Positive and negative peaks

Peak is called positivé the value in the peak is greater than the vabfate adjacent

points.

Peak is called negativethe value in the peak is smaller than the vahiethe adjacent

points.
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Peak excursiors the smallest of the absolute differences betweemesponse 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:

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

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

The following options of the peak search are abela
e Search for nearest peak;
e Search for greatest peak;
e Search for left peak;

e 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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Marker f
Mearker List

1 603.679 MHz

2 -748.037 MHz

R 3313.37 MHz

Reference Marker

Or

Marker Search

Search Type
IMaximum

Tracking
OFF

Search Rangs
OFF

Search Start
§5,0000 MHz

Search Stop
5400,00 MHz

Search Peak

Pegk Excursion
0.1000 dB

Peak Polarity
Positive

Peak Polarity

Positive
MNegative

Both

[e | o]

To search forhe peak value, use the followi
softkeys:

Marker > Search > Search Peak

Depending on the search function, select one ¢
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 pe
polarity by a click in thé’eak 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).

1] 550.380 MHz -19.998 dB
2 586.268 MHz -20.000 dB

1 2
/v/_\v\/
Positive transition Negative transition

rF's AN
540 560 580 600 6.

Figure 6.6 Target level search

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

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

e 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 ugmsitive, negative, or both).

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

e Search for right target.
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Marker f

Mearker List
I_l_l

1 603.679 MHz

2 -748.037 MHz

R 3313.37 MHz

Reference Marker
[ol§}

Marker Search

Search Type
IMaximum

Tracking
OFF

Search Rangs
OFF

Search Start
§5,0000 MHz

Search Stop
5400,00 MHz

[ savm | swawn |
[ seonped | semenrane |
e

Search Target

Target Yalue
-20.000 dB

Target Transition
Both

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 tharget
Value field and enter the value using the on-screen
keypad.

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

6.1.7.4 Search Tracking

The marker position search function by default lsarnitiated by any search softkey.
Search tracking mode allows you to perform contusumarker position search, until
this mode is disabled.
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Marker Search

Search Type
Maximum

Tracking
o

Search Range
COFF

Search Start
£5.0000 MHz

Search Stop

5400.00 MHz

[ | E—

6.1.7.5 Search Range

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 marker
search type, which was the last one to be
searched. The marker search type will be
indicated in theSearch Type field.

The user can set the search range for the marké@rgrosearch by setting the stimulus

limits.

Varker Search

Search Type
Maximum

Tracking
i

Search Range
i

Search Start
1500.00 MHz

Search Stop
3500.00 MHz

ST | E—

6.1.8 Marker Math Functions

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

Marker > Search

Click on theSearch Range field to enable/disablz
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.

Marker math functions are the functions, which osakers 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-peaktraibe statistics range can be defined
by two markers (See figure 6.7).

mean | 0.0003 dB 1/ 610.26438 MHz -0.0000 dB
s.dev  0.0038 dB 659.87558 MHz -0.0024 cB
p-p 0.0296 dB 1-2 49.611197 MHz

mean  -0.0000 dB

s.dev  0.0042 dB

p-p 0.0284 de

N

%
(

A
\ 4
A
\ 4

Range: OFF Range: ON

=

Figure 6.7 Trace statistics

Table 6.1 Statistics parameters

Symbol Definition Formula

mean Arithmetic mean 1 J&
M=~ D%
i=1

s.dev Standard deviation 1 N
N EE:(Xi - M)2
N-1 i=1
p-p Peak-to-Peak: difference
between the maximum and Max — Min

minimum values

e P To enable/disable dce statistics function, use
following softkeys:
Marker List Markers > Math

[ mmee | bseme |

Select thestatistics tab and click on th&atistics

| Ssereme field to toggle between the on/off status.

2 -748.037 MHz

R 3B1337 M To enable/disable statistics range feature, click on
the Satistics Range field to toggle between th

Reference Marker On/Off Status

O

I—EM—I—WI The statistics range is set by two markers. If 1

I*l*l are no markers in the list, add two markers. Me

adding operation is described in section 6.1.1.

Click on theSatistic Sart or Satistic Stop field
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Merker Math and select the requiretharker numbers from t
list.

Statistics Bandwidth Search

Flatness RF Fiter Stats

Stafistcs
Okl

Statistic Range
Or

Stafistic Start
Marker 1

Statistic Stop
Marker 2

IMarker

Reference Marker

Marker 1
Marker 2

Marker 3

[ | &
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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).

1

237.96352 MHz -0.2954 dB
726.78071 MHz -0.5226 dB

1-2 488.81718 MHz
gain  -0.2954 dB
slope -0.2277 dB
+dev 0.0003 dB
-dev 0.0568 dB

Range

___‘1_______________

1
1
1
1
» !
»
I
[}
!

Figure 6.8 Flatness

Flatness = AJ'max + A hax

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 trace
-dev which are measured from the line connecting matker
and marker 2 (See figure 6.9).
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Marker j

Marker List

[ sssmmeer | bt |

1 B03.679 MHz

2 -748.037 MHz

R 3313.37 MHz

Reference Marker
o]

Marker Math
Statistics Bandwidth Search
Flamess RF Fiter Stats

Flatness

O

Flatmess Start
Marker 1

Flatness Stop
Marker 2

IMarker

Reference Marker
Marker 1
Warker 2

Marker 3

[ e | o

To enable/disable the flathess search function
the following softkeys:

Markers > Math

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

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

Click on theFlatness Sart or Flatness Sop field
and select the required marker numbers fromr
list.
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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 brigistiselower.

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.

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 théviddal traces of the channel. Before
you enable this function, first activate the trace.

bar:
Trace List
Trace
U addTrace | Debete Trace
No  Format The active trace will be highlighted in yellow in
Rt Loss the list. If necessary, select the required trage b
clicking on it.
2 SWR
3 |Phase To enable trace saving into memory, click on the
Pemery Trace Memory Trace field to set the value toN.
Data Math ] ) . .
2iaE The data will be saved into memory immediately.

UK

6.2.2 Memory Trace Deleting

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

Click theTrace softkey in the right menu bar
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Thieas st To delete a memory trace, click in tMemory
'WIW' Trace parameter value field. Th&lemory Trace
parameter value will change @FF.

Mo | Format

1 Return Loss

2 SWR

3 Phase

Memory Trace

O

Ciata Math

OFF

e

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:

m Division of data trace by memory trace. The trae¢us bar indicatesD/M.
m Multiplication of data trace by memory trace. Trat&tus bar indicateB*M.
m Subtraction of memory trace from data trace. Tedatus bar indicate®—M.

m Addition of data trace and memory trace. Tracausthar indicatedD+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
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Trace List

I_l_l
Mo | Format
1 Return Loss
2 SR
3 Fhiase

Memory Trace
oI}

Data Math

Data / Mem

Data Math

CFF

Data / Mem
Data ™ Meam
Data - Mem

Data + Mem

[ e | o

Click theData Math field.

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

Close the dialog by
Ok

The result of math operation will be displayec
the form of current data traces.
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6.3 S-Parameter Conversion

S-parameter conversion function allows conversibthe measurement results, {5to
the following parameters:
Equivalent impedance (Zr) and equivalent admittgiYegin reflection measurement:

+
z,=z,0
1-S,
Y=
ZI‘
Inverse S-parameter (1/S) for reflection measurdésnen
1
S

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

Analysis
Fixture Simulator Lirrit Test
e —, Ripple Test Then select theonversion tab and click on the
Corversion Conversion parameter value.

O

Function
Irmpedance 7

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

The trace format will be converted to linear —

Lin Mag.

s

Conversion
[mpedance Z
Adrrittance Y
Inverse 1/S
Conjugation
o]
Note All conversion types are indicated in the trace

status field, if enabled.
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7 REFLECTOMETER DATA OUTPUT

7.1 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 thftgkey menu:

e All the parameters i8stimulus submenu;
e All the parameters i8cale submenu;

e All the parameters ighannel submenu;
e All the parameters imrace submenu;

e All the parameters iBystem submenu;

e All the parameters iaverage submenu;
e All the parameters aflarkers submenu;
e All the parameters ofnalysis submenu;

A specialAutosave.cfg file is used to automatically recall the Reflectdenestate after

start. To be able to use this function, you havesriable the automatic state saving
mode
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7.1.1 Reflectometer State Saving

Files

Autosave
o]

Save Type
State and Cal

[ sesae | reome |

Format S1P
Real-Trnaginary

Save Stae I o |
Path

CA\ObzorvZaban_IUTF16\State

Autosave cfg
Testl.cfg

WIFI.cfg

File:
roname . cfg

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 8ave
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 fthée
field.

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

Ok

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

Files

Click in the Autosave parameter value field. The
e parameter value will change @N.

Save Type
State and Cal

IS

Format 51P
Real-Imaginary

I
[ e [ ]
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7.1.2 Reflectometer State Recalling

Files

Autosave
o]

Save Type
State and Cal

[ sesae | reome |

Format S1P
Real-Trnaginary

Recal State [nl

Path
CA\Obzor\Caban_UTF16\State’,

Autosave.cfg
noname.cfg
Testl.cfg

WIFI cfg

Filer
Testl.cfg

l“l—l

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

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

Navigation in directory tree is available 8ave
State dialog.

To open a directory and activate @double clicl
on the directory name.

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

To select the disk, click
Drive

To change the name of the saved state file |
the on-screen keypad, double click on thi¢e
field.

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

Ok
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7.2 Trace Data CSV File

The Reflectometer allows to save an individual @ratata as a CSV file (comma
separated values). The *.CSV file contains digith 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 followiorgnat:

F[O], Datal, Data2

F[1], Datal, Data2

FIN], Datal, Data?2

F[n] - frequency at measurement point n;

Datal — trace response in rectangular format, realipag8mith chart and polar format;
Data2 — zero in rectangular format, imaginary part mitd chart and polar format.

7.2.1 CSV File Saving

To save the trace data, first activate the trace.

Files

Autosave
on

Save Type
State and Cal

[ sesme | e |

Format $1P
Real-Imaginary

Save Data I*I

Path
C\ObzoryCaban_UTF 1EVCSY

Testl.cav

File:
ronarne, csy

To save the trace data, use the following softkeys:

Files > Save Data

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

Navigation in directory tree is available 8ave
Data dialog.

To open a directory and activatedbuble click ol
the directory name.

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

To select the disk, click
Drive

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

To save the file, in theave Data dialog click

Ok
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7.3 Trace Data Touchstone File

The Reflectometer allows the user to save S-pammdb 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@oed 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@wg data lines. Comments start
with symbol. Header starts with «#» symbol.

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

| Comments

# Hz S FMT R Z0

F[11 {su}’ {su}”
F[2] {su}’ {su}”

FIN]  {Su}’ {su}”

where:
Hz — frequency measurement unislg, 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 degrees
Z0 — reference impedance value
F[n] — frequency at measurement point n
{...} —{real part (RI) | linear magnitude (MA) | logduinic magnitude (DB)}
{...}) —{imaginary part (RI) | phase in degrees (MAh&ge in degrees (DB)}

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

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

Files

= Select a path and enter the file name in the ygp-
Sove o o dialog.
| savesme | RecalSme | e . . .
— I Navigation in directory tree is available3ave S1P
Real-Trnaginary d | al Og '
I I I To open directory and activate double click o
[ I l the directory name.

== l . . . .
- e | o To go up in the directory hierarchy, doulslk or
C?\Obzor\CabanfUTF16\Touch8tone the “---” fleld
teto To select the disk, click
Openslp Drive

Short.sip
To change the name of the saved file using the on

screen keypad, double click on thide field.

File:
noname.s1p

I*l*l To save the file, in theave S1P dialog click

Ok

Touchstone Format To select the save@iouchStone file format in tl
Files dialog, click on theFormat SIP field anc
select the required format from theuchStone
Format list. Complete by

Ok

Real-Imaginary
Maghitude-Angle

dB-Angle

[ e | o ]

7.4 Trace Saving

This section describes the procedure of savinggthphic data in a file. The graphic
data file is saved in thePGN format.

The program has two options of saving the grapate:d
= Saving a trace graph usirsgreen Shot softkey on the left menu
bar. The black-and-white image will be saved withrent time

and date.

= Saving a trace graph using the program menu. Tleeiscshot is
saved in color without current time and date intilica
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7.4.1 Trace Saving Procedure

Screen Shot

Files

Autosave
on

Save Type
State and Cal

[ sesme | e |

Format $1P
Real-Imaginary

Save Image [*l

Path
CObzor\Caban_UTF18\Image

nename.png
=cr0000,png
=cr0001.png

=cr0002 . png

File:
B Filter

[ e ]

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

SCIXXXXX.png

where XXXXX is automatically increment
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 8ave
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 thie field.

To save the file, in theave Image dialog click

Ok
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8 SYSTEM SETTINGS

8.1 Reflectometer Presetting

8 SYSTEM SETTINGS

Reflectometer presetting feature allows the useestore the default settings of the

instrument.

The default settings of your Reflectometer are i$igelcin Appendix 1.

'u'ﬂ System

System

Systern Correction
jo

Trigger
Hold

8.2 Program Exit

System

Systern Correction
jo

Trigger
Hold

To preset the Reflectometer, use the following
softkeys:

System > Preset

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

System > Program Exit

8.3 Reflectometer System Data
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8 SYSTEM SETTINGS

To get the information about software
version, hardware Revision and serial

System

number of the Reflectometer, use the

Systern Correction
jo

following softkeys in the right menu bar:

Trigger
Hold

System > About

PLAMNAR RS54 Vector Reflectometer

Software Yersion
1.7

Hardware Version
1.1

Serial Mumber
00430112

WYY

Wi CODDEr aLntaintech.com

e-rnal

sUpport@coppermountaintech.com

8.4 User Interface Setting

The Reflectometer enables you to make the followisgy 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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System

Systern Correction
jo

Trigger
Hold

Displary

Font Size
9

Lire Width
1

Caption
CFF

Full Screen
OFF

Inverse Color
OFF

Cigital Keyboard
o]

I“I—I

Dizplary

Font Size
9

Line Width
1

Caption
OFF

Full Screen
OFF

Inverse Color
OFF

Cigital Keyboard
O

I—I_I

Dizplary

Font Size
9

Line Width
1

Caption
OFF

Full Screen
OFF

Inverse Color
OFF

Cigital Keyboard
O

I—I_I

8 SYSTEM SETTINGS

To toggle between full screen and window
display, use the following softkeys:

System > Display

Click on Full 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 on Font Sze field and enter the required
value using the on-screen keypad.

The size can be set from 8 to. 24
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Dizplary

Font Size
9

Line Width
1

Caption
OFF

Full Screen
OFF

Inverse Color
OFF

Cigital Keyboard
O

I—I_I

Displary

Font Size
9

Lire Width
1

Caption
o]

Full Screen
OFF

Inverse Color
o]

Cigital Keyboard
o]

I“I—I

Dizplary

Font Size
9

Line Width
1

Caption
on

Full Screen
OFF

Inverse Color
O

Cigital Keyboard
O

I—I_I

8 SYSTEM SETTINGS

To change the color of the background of the
graph, use the following softkeys:

System > Display

Click onlnverse 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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9 MAINTENANCE AND STORAGE

9.1 Maintenance 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.

9.1.1 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 clksrany 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 cleanlothavetted with a small amount of
ethanol and isopropyl alcohol (when cleaning a fencannector, avoid snagging
the cloth on the center conductor contact finggrading 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.

9.1.2 Factory Calibration

Factory calibration is a regular calibration pemfied by the manufacturer or an
authorized service center. We recommend you to gendReflectometer 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 hwvitow output power. The
calibration coefficients employed during the Retibeaeter operation correspond to the
selected mode of the output power.
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The factory calibration of the Reflectometer alloperforming measurement without
additional calibration and reduces the measureereot for reflection normalization.

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

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

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

1. The manufacturer warrants the Vector Reflectemiet conform to the specifications
of this Manual when used in accordance with theileggpns 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 repdiby 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 mawfer 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 ihfaatory setup.

Parameter Description Default Setting Parametdrfget
Object

Touchstone Data Format RI - Real-Imaginary Refleeter
Allocation of Channels 1 Reflectometer
Active Channel Number 1 Reflectometer
Marker Value Identification Capacity 8 digits Reflectometer
(Stimulus)
Marker Value Identification Capacity 5 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 5.4 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 (Table Display OFF Célann
Segment Sweep IF Bandwidth (Table Display) OFF @khn
Trigger Mode Continuous Reflectometer
Table of Calibration Coefficients Empty Reflectomret
Error Correction ON Reflectometer
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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 1.49 m Trace
Time Domain Kaiser Window Normal Channel
Number of Markers 0 Trace
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