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Safety Symbols

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

Symbols Used in Manuals

Danger
This indicates a risk from a very dangerous condition or procedure that could result in
serious injury or death and possible loss related to equipment malfunction. Follow all
precautions and procedures to minimize this risk.

Warning

This indicates a risk from a hazardous condition or procedure that could result in
light-to-severe injury or loss related to equipment malfunction. Follow all precautions
WARNING A and procedures to minimize this risk.

Caution

This indicates a risk from a hazardous procedure that could result in loss related to
equipment malfunction. Follow all precautions and procedures to minimize this risk.

Safety Symbols Used on Equipment and in Manuals

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

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

symbolically in or near the circle.

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

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

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

@9 E These indicate that the marked part should be recycled.
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For Safety

Warning Always refer to the operation manual when working near locations at which

the alert mark, shown on the left, is attached. If the operation, etc., is

performed without heeding the advice in the operation manual, there is a
risk of personal injury. In addition, the equipment performance may be
reduced.

Moreover, this alert mark is sometimes used with other marks and

descriptions indicating other dangers.

Warning
When supplying power to this equipment, connect the accessory 3-pin
power cord to a 3-pin grounded power outlet. If a grounded 3-pin outlet is
not available, use a conversion adapter and ground the green wire, or
connect the frame ground on the rear panel of the equipment to ground. If
or . . . . ) . .
power is supplied without grounding the equipment, there is a risk of
| receiving a severe or fatal electric shock.
This equipment can not be repaired by the operator. Do not attempt to
Warning remove the equipment covers or to disassemble internal components.
Only qualified service technicians with a knowledge of electrical fire and
shock hazards should service this equipment. There are high-voltage parts
WARNING A in this equipment presenting a risk of severe injury or fatal electric shock to

untrained personnel. In addition, there is a risk of damage to precision
components.

Electrostatic Discharge (ESD) can damage the highly sensitive circuits in
the instrument. ESD is most likely to occur as test devices are being

Caution connected to, or disconnected from, the instrument’s front and rear panel
ports and connectors. You can protect the instrument and test devices by
wearing a static-discharge wristband. Alternatively, you can ground
yourself to discharge any static charge by touching the outer chassis of the
grounded instrument before touching the instrument’s front and rear panel

o ‘ ports and connectors. Avoid touching the test port center conductors

unless you are properly grounded and have eliminated the possibility of
static discharge.

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

Chapter 1 — Overview
This manual is a reference document for the Anritsu ShockLine™ VNA user interface (UI) menus and

dialog boxes. This chapter describes the document conventions used in this manual and lists related
ShockLine™ VNA documentation.

Chapter 2 — Menu Bar, Icon Bar, and Main Menu

This chapter describes the user interface screen layout, and navigation tools including the Menu Bar,
Icon Bar, and MAIN MENU.

Chapter 3 — Channel Menus
This chapter describes how to set the number of channels used and how they are displayed on the
instrument. Up to 16 channels can be configured, each with up to 16 traces per channel. For the
MS46121A only, each channel is dedicated to an individual 1-port VNA. Only those channels
associated with VNA hardware will have active trace displays.

Chapter 4 — Frequency Menus
This chapter covers the FREQUENCY menu which allows the user to set frequency start, stop, span,
number of points, and CW mode parameters for the currently active (selected) channel. The
FREQUENCY menu has several variants; the one that is displayed depends on the SWEEP TYPES
setting for the current channel. The sweep type is set on the SWEEP SETUP menu.

Chapter 5 — Power Menus: 2-Port VNAs

This chapter provides information on port power control in 2-port VNAs. Power conditions for sweeps
are set 1n different places in the ShockLine application, depending on the sweep type: 1) for
frequency-based sweeps and for power-based sweeps, the Power menu is used to set power parameters,
and 2) for segmented and indexed sweeps, the power setup controls are in segment or index setup
characteristics areas of the sweep tableaus (see Sweep chapter for details).

Chapter 6 — Power Menus: 4-Port VNAs

This chapter provides information on port power control in 4-port VNAs. Power conditions for sweeps
are set in different places in the ShockLine application, depending on the sweep type: 1) for
frequency-based sweeps and for power-based sweeps, the Power menu is used to set power parameters,
and 2) for segmented and indexed sweeps, the power setup controls are in segment or index setup
characteristics areas of the sweep tableaus. (See Sweep chapter for details.)

Chapter 7 — Sweep Menus
This chapter describes sweep types supported by the VNA and how to set and configure them.

Chapter 8 — Averaging Menu
The AVERAGING menu allows users to turn averaging on or off, set the averaging factor, and select
whether the averaging type is per point or per sweep. Control is also provided for IFBW and trace
smoothing.

Chapter 9 — Calibration Menus: 1-Port and 2-Port VNAs
This chapter describes the menus used when calibrating 1- and 2-Port ShockLine™ VNAs. It is
organized to follow the flows in the progressions of menus and dialog boxes for calibration control.
Though it provides representative examples of dialogs, it does not show all the possible dialog contents.
This is because their appearance changes dynamically based on combination of instrument calibration
ports, AutoCal, manual calibration, calibration methods, line types, and connectors. However, basic

elements in the combinations are explained. Only 1-port menus, dialogs, and calibrations are valid for
the MS46121A.
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Chapter 10 — Calibration Menus: 4-Port VNAs
This chapter describes the menus used when calibrating 4-Port ShockLine™ VNAs. Chapter
organization follows the flows in the progressions of menus and dialog boxes for calibration control.
Representative examples of dialogs are shown. Dialog appearance changes dynamically.depending on
based on the combination of instrument calibration ports, AutoCal, manual calibration, calibration
methods, line types, and connectors.

Chapter 11 — Measurement Menus
This chapter provides information for the measurement menu system which controls the
embed/de-embed functions, the impedance transformations, reference plane location, post-processing
order functions, and dielectric parameters along with their related configuration dialog boxes.
Impedance transformation and post-processing order functions do not apply to the MS46121A.

Chapter 12 — Time Domain Menu
The Time Domain (TDOMAIN) menu provides a convenient way to access all time domain-related
parameter setup items. Although these parameters are also accessible in other places throughout the
ShockLine application, the user must shift among menus to reach them. Here, the Measurement Setup
dialog collects all of them for access on one screen.

Chapter 13 — Application Menu
This chapter provides information for the APPLICATION menu that is used for Receiver Configuration.
The default measurement mode setting is for Standard S-Parameters.

Chapter 14 — Trace Menus
This chapter provides information on traces. You can set the number of traces that appear for each
channel and how those traces are arranged on the main display. Up to 16 traces can be defined and
there are 22 available trace layouts. Traces can be detached as free-floating windows.

Chapter 15 — Response Menus: 1-Port and 2-Port VNAs: 1-Port and 2-Port VNAs

This chapter provides information on the 1- and 2-port VNA Response menus used to configure
S-Parameters using standard options, or to configure user-defined parameters. Only 1-port related
response menu items apply to the MS46121A.

Chapter 16 — Response Menus: 4-Port VNAs
This chapter provides information about the 4-Port VNA Response menus for configuration of standard
S-Parameters or user-definition of a unique parameter. The MIXED MODE dialog box variants provide
mixed-mode response setup on a trace-by-trace basis with multiple response options for each trace.

Chapter 17 — Display Menus
This chapter provides information for setup and configuration for the instrument displays. Selections
provide control over the trace formats, with over nine different major display types. Each display type
can be further modified with parameters applicable to that display format. The control also provides
control for trace memory and trace math modifications. The trace limit functions allow
maximum/minimum parameters to be set for each trace and provide visual and/or programmatic
indications of pass/fail.

Chapter 18 — Scale Menus
This chapter provides information about the button controls for the SCALE menu variants. SCALE
menus provide trace display control of settings such as resolution, reference value, and the scale of
units. The number of buttons on a SCALE menu depends on the settings on the TRACE FORMAT menu.

Chapter 19 — Marker Menus
This chapter provides information for configuring and controlling the marker functions. The
instrument provides up to thirteen markers per trace of which twelve can be direct markers and one a
reference marker. Each marker can be individually controlled on/off and positioned as required. If the
reference marker is off, each marker provides measurement data based on its display position. If the
reference marker is on, each marker provides differential measurement data based on its position
relative the reference. Other functions for display options and various types of single-peak search are
available.
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Chapter 20 — System Menus
This chapter provides information for various system and instrument management and configuration
functions including initial setup, power-on options, preset options, network interface, self-test, and
diagnostics.

Chapter 21 — File Management Menus
This chapter provides information for management of various system output and configuration files
including Active channel TXT files, Active channel S2P files, Active channel CSV files, Active trace
data (Formatted), and Active trace data (Unformatted).

Appendix A — File Specifications
This appendix defines the file directory structure used on default-configuration ShockLine Series
VNAs and provides the general file extensions and specifications used in the instrument.

Appendix B — Error Messages
This appendix lists, describes, and provides corrective action for error messages that appear on the
instrument display. Any error messages that require action by a qualified service representative are
also listed. The tables herein describe the name of the message, the typical reason for its occurrence,
and recommended error correction methods. In many cases, the remedial action for the error message
is described with applicable cross-references to documented procedures.

Appendix C — Anritsu easyTest
This appendix outlines using easyTest with ShockLine VNAs. The easyTest Tools application is used
to create easyTest .ett files having step sequences that can be run (displayed) on the instrument.
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Chapter 1 — Overview

1-1 Introduction

This manual is a reference document for the Anritsu ShockLine™ VNA user interface (UI) menus and dialog
boxes. This chapter describes the document conventions used in this manual and lists related ShockLine™
VNA documentation.

The full documentation set for the ShockLine™ VNA is listed in “User Documentation” on page 1-2. All
documentation except the maintenance manuals is available from the Anritsu website. Maintenance manuals
are available by contacting Anritsu Customer Service. Refer to other MS46121A/MS46522A/MS46524A Series
VNA documentation for detailed explanations and procedures.

This document assumes readers have reviewed the introduction to the ShockLine application User Interface
presented in the Operation Manual or User Guide.

1-2 Documentation Conventions

The following conventions are used throughout the entire ShockLine VNA Series documentation set.

Instrument Identification

Throughout this manual, the following term definitions are used:
¢ ShockLine™ VNA refers to any ShockLine™ VNA module or system.
e VNA refers to any ShockLine™ VNA module.

When identifying a frequency option for a VNA model, that option number is appended after the model
number; example: MS46522A-010.

Many of the images in this document are used as typical representations of the product, product
Note features, or the user interface. Your instrument and instrument displays may vary slightly from these
images.

User Interface

The ShockLine VNA user interface consists of menus, sub-menus, buttons, toolbars, and dialog boxes.

User Interface Navigation
In ShockLine VNA documentation:
e regular text uses a Serif font (example: this is Serif text).
¢ All references to Ul elements use Sans Serif font (example: this is a Sans Serif font)
¢ Menu and dialog box names are formatted in ALL CAPITALS
¢ Button names are in Initial Capitals
For example, “on the MAIN MENU, click the Calibration button.”

* Elements in navigation paths are separated with a vertical bar or “pipe” symbol (
path to the CALIBRATE menu is:

MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE |

which means: MAIN menu -> Calibration button -> CALIBRATION [TR] MENU -> Calibrate button ->
CALIBRATE Menu

“l”

). For example, the
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1-3 User Documentation Overview

User Input
User input such as entering values or other information is denoted in a mono-spaced font such as:

This font denotes a string of user input.

1-3  User Documentation
The following ShockLine™ MS46522A/MS46524A Series VNA documentation is provided on the user
documentation media, and is also available on the Anritsu website.
* MS46121A Series VNA Technical Data Sheet 11410-00839
e MS46121A Series VNA User Guide 10410-00344
» MS46522A Series VNA Technical Data Sheet — 11410-00750
* MS46524A Series VNA Technical Data Sheet — 11410-00791
o MS46522A/MS46524A Series VNA Operation Manual — 10410-00330
» MS46522A Series VNA Measurement Guide — 10410-00331
o MS46522A/MS46524A Series VNA User Interface Reference Manual — 10410-00332
e MS46522A/MS46524A Series VNA Programming Manual — 10410-00333
e All User Documentation above on a USB device - 2300-559

Updates to Manuals

For updates to any of the MS46522A/MS46524A Seriesproduct documentation, visit the Anritsu website at:
http://www.anritsu.com
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Chapter 2 — Menu Bar, Icon Bar, and Main
Menu

2-1  Chapter Overview

This chapter describes the user interface screen layout, and navigation tools including the Menu Bar, Icon Bar,
and MAIN MENU.

Because the Menu Bar and Icon Bar are fully covered in the Operations Manual, these topics are only
summarized here. For full discussions, see the Operation Manual.

2-2 Menu Bar

The menu bar at the top of the screen provides drop-down menus for access to major ShockLine™ VNA
functions and dialogs. The bar is shown below.

1File 2Main 3 Channels 4Trace 5 Calibration 6 Measurement 7 Application 8 Utilities 9 Help

2-3 Icon Bar

The Icon Toolbar is located immediately below the Menu Bar and allows single-click access to many menus and
functions. The icon toolbar is user-configurable and up to 13 icons can be displayed in any configuration.

® o B d d W@ H W @B = A9

Home Sweep Freq Power Marker Scale Channel Trace Display Response Time Domain Calibration Preset
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2-4 Main Menu

Menu Bar, Icon Bar, and Main Menu

2-4 Main Menu

The Main Menu allows navigating to all functions of the software application. It is located at the right side of
the ShockLine screen. The split/collapsed view in the diagram below shows all of what is seen when the main

menu 1s scrolled down.

Figure 2-1. MAIN MENU

Channel
Select displays the CHANNEL menu.

¢ “Channel Menus” on page 3-2

Frequency
Select displays the FREQUENCY menu.

¢ “Overview of Frequency Menus” on page 4-1

Power
Select displays the POWER menu.
¢ “Overview - Power Menus - 2-Port VNAS” on page 5-2

2-2 PN: 10410-00332 Rev. J
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Menu Bar, Icon Bar, and Main Menu 2-4 Main Menu

e “Maximum and Minimum Power Settings” on page 6-1

Sweep Setup
Select displays the SWEEP SETUP menu.

* “Sweep Menus” on page 7-1

Averaging
Select displays the AVERAGING menu.
¢« “AVERAGING Menu” on page 8-2

Calibration
Select displays the CALIBRATION menu.
e “CALIBRATION [TR] Menu” on page 9-5
e “CALIBRATION [TR] Menu - 4-Port VNASs” on page 10-5

Measurement
Select displays the MEASUREMENT menu.
e “MEASUREMENT Menu” on page 11-3

Time Domain
Selection displays the Time Domain menu.

e Section 12-1 “Chapter Overview” on page 12-1

Application
Select displays the APPLICATION menu.
¢ “APPLICATION Menu (for Receiver Configuration)” on page 13-1

Trace
Select displays the TRACE menu.
« “TRACE Menu” on page 14-2

Response
Select displays the RESPONSE menu.
« “RESPONSE Menu” on page 15-3
e« “RESPONSE Menu - 4-Port VNAs” on page 16-2

Display
Select displays the DISPLAY menu.
e “DISPLAY Menu” on page 17-2
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2-4 Main Menu Menu Bar, Icon Bar, and Main Menu

Scale

Select displays the SCALE menu which allows the user to change the scaling and other attributes of a trace
display.

e “Overview of SCALE Menu Variants” on page 18-4

The available SCALE menu buttons change based on the settings on the DISPLAY Menu’s submenu TRACE
FORMAT.

* “TRACE FORMAT Menu” on page 17-4

Marker
Select displays the MARKERS [1] menu.
e “MARKERS [1] Menu” on page 19-4

System
Select displays the SYSTEM menu.
* “System Menus, Buttons, and Dialog Boxes” on page 20-1

File
Select displays the FILE menu.
e “FILE Menu” on page 21-2
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Chapter 3 — Channel Menus

3-1  Chapter Overview

This chapter describes how to set the number of channels used and how they are displayed on the instrument.
Up to 16 channels can be configured, each with up to 16 traces per channel. For the MS46121A only, each
channel is dedicated to an individual 1-port VNA. Only those channels associated with VNA hardware will

have active trace displays.

3-2 Overview of Channel Menus

There are two channel menus:
 “CHANNEL Menu” on page 3-2
e “CHAN. LAYOUT Menu” on page 3-3
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3-3 Channel Menus Channel Menus

3-3 Channel Menus

The CHANNEL menu and the CHAN. LAYOUT menus are related in that the setting on one menu affects the
setting on the other menu.

CHANNEL Menu
Previous

¢ “Main Menu” on page 2-2
Navigation

« MAIN | Channel | CHANNEL

You can move between channels either by clicking on a channel on-screen, or from the keyboard by pressing
ALT and holding it, and pressing 3 followed by the menu number of the operation you want (such as 1 - Menu,
2 - Max, 3 - Previous, or 4 -Next).

———— |Chan. Max
Channel E . . . ..
When multiple channels are displayed, use the Channel Maximum button to maximize
‘ O the active channel to fill the display area. Clicking a second time returns to the prior

multi-channel view.

Chan. Next
Chan. Next

When multiple channels are displayed, the Channel Next button activates the next
higher channel number. When the highest channel number is reached, the next click
2 of hael activates channel 1 (one).

Chan. Previous

| 1

» |Chan. Previous
Chan. Layout j

When multiple channels are displayed, the Channel Previous button activates the
next lower channel number. When channel 1 (one) is reached, the next click activates
the highest channel number.

# of Channels

Select displays the Number of Channels field toolbar below the icon toolbar. The
toolbar allows the user to set the number of displayed channels in discrete values of 1
(one), 2, 3, 4, 6, 8,9, 10, 12, or 16 channels. If other channel settings are applied (5, 7,
11, 13, or 14), the instrument applies the next permitted channel setting. The
Channel Layout (described below) is automatically set to the number of selected
channels.

# of Channels : |15| ~ | v | Enter

Chan. Layout

The Channel Layout button displays the CHAN. LAYOUT menu which defines how
multiple channels are displayed on the screen.

e “CHAN. LAYOUT Menu” on page 3-3
Figure 3-1. CHANNEL Menu
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Channel Menus 3-3 Channel Menus

CHAN. LAYOUT Menu

The CHANNEL LAYOUT menu allows the user to select from 22 selectable channel views. The channel view
buttons are not labeled, but instead provide a representative icon of each view configuration. For example, the
Single Channel View button provides a channel view where one channel is displayed in one display area. Once
the desired view is selected, click the Back button at the bottom of the CHAN. LAYOUT menu to return to the
CHANNEL menu. Note that CHAN. LAYOUT menu setting and the # of Channels setting on the CHANNEL menu
are linked. Changing the number of channels selects an appropriate channel layout. Changing the channel
layout where the number of displayed channels changes, changes the number of channels set on the CHANNEL
menu.

Full Name
e CHANNEL LAYOUT Menu
Previous
e “CHANNEL Menu” on page 3-2.
Navigation
* MAIN | Channel | CHANNEL | Chan. Layout | CHAN. LAYOUT

The Chan. Layout buttons do not have labels, but do have tool tips that appear if the mouse pointer
is hovered over the button. The selected channel layout view is indicated by the button selected icon.
For VNA programmatic control, note also that each channel layout is described by the appropriate

SCPI parameter. For example, to program a three across channel layout, use the R1C3 parameter.

Note

The long CHAN LAYOUT menu is immediately below. The names of the different channel layout displays are
shown in the Table 3-1, “Channel Layout Options” on page 3-5 below.
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3-3 Channel Menus Channel Menus

Chan.

-

The menu uses the right-side scroll bar to display the entire menu.

Figure 3-2. CHAN. LAYOUT (CHANNEL LAYOUT) Menu
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Channel Menus

3-3 Channel Menus

The table below describes each Channel Layout option.

Table 3-1. Channel Layout Options (1 of 2)

Description

Single Channel View
Click Back to return to the CHANNEL menu.
R1C1 for SCPI programs.

Two Channel View - 2 Across x 1 Down
Click Back to return to the CHANNEL menu.
R1C2 for SCPI programs.

Two Channel View - 1 Across x 2 Down
Click Back to return to the CHANNEL menu.
R2C1 for SCPI programs.

Three Channel View - 3 Across
Click Back to return to the CHANNEL menu.
R1C3 for SCPI programs.

Three Channel View - 3 Down
Click Back to return to the CHANNEL menu.
R3C1 for SCPI programs.

Three Channel View - 2 on Top x 1 on Bottom
Click Back to return to the CHANNEL menu.
R2C2C1 for SCPI programs.

Three Channel View - 1 on Top x 2 on Bottom
Click Back to return to the CHANNEL menu.
R2C1C2 for SCPI programs.

Three Channel View - 2 on Left x 1 on Right
Click Back to return to the CHANNEL menu.
C2R2R1 for SCPI programs.

Three Channel View - 1 on Left x 2 on Right
Click Back to return to the CHANNEL menu.
C2R1R2 for SCPI programs.

Four Channel View - 4 Across
Click Back to return to the CHANNEL menu.
R1C4 for SCPI programs.

Four Channel View - 4 Down
Click Back to return to the CHANNEL menu.
R4C1 for SCPI programs.

@
E N ESESERENREN:
L :

Four Channel View - 2 Across x 2 Down
Click Back to return to the CHANNEL menu.
R2C2 for SCPI programs.
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3-3 Channel Menus

Channel Menus

Table 3-1.

Channel Layout Options (2 of 2)

Graphic

Description

Six Channel View - 3 Across x 2 Down
Click Back to return to the CHANNEL menu.
R2C3 for SCPI programs.

Six Channel View - 2 Across x 3 Down
Click Back to return to the CHANNEL menu.
R3C2 for SCPI programs.

Eight Channel View - 4 Across x 2 Down
Click Back to return to the CHANNEL menu.
R2C4 for SCPI programs.

Eight Channel View - 2 Across x 4 Down
Click Back to return to the CHANNEL menu.
R4C2 for SCPI programs.

Nine Channel View - 3 Across x 3 Down
Click Back to return to the CHANNEL menu.
R3C3 for SCPI programs.

Ten Channel View - 5 Across x 2 Down
Click Back to return to the CHANNEL menu.
R5C2 for SCPI programs.

Ten Channel View - 2 Across x 5 Down
Click Back to return to the CHANNEL menu.
R2C5 for SCPI programs.

Twelve Channel View - 3 Across x 4 Down
Click Back to return to the CHANNEL menu.
R4C3 for SCPI programs.

Twelve Channel View - 4 Across x 3 Down
Click Back to return to the CHANNEL menu.
R3C4 for SCPI programs.

S I
|
—
——— |
I I

Sixteen Channel View - 4 Across x 4 Down
Click Back to return to the CHANNEL menu.
R4C4 for SCPI programs.

3-6
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Chapter 4 — Frequency Menus

4-1 Chapter Overview

This chapter covers the FREQUENCY menu which allows the user to set frequency start, stop, span, number of
points, and CW mode parameters for the currently active (selected) channel. The FREQUENCY menu has
several variants; the one that is displayed depends on the SWEEP TYPES setting for the current channel. The
sweep type is set on the SWEEP SETUP menu.

4-2 Overview of Frequency Menus

The appearance and content of the FREQUENCY menu and sub menus depend on the current channel’s sweep
mode, set by the SWEEP TYPES menu. The settings on the FREQUENCY menu apply to the currently active
channel.

The setup sequence is:
1. Select a channel
2. Select a sweep type for the channel.
« MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

3. Set the channel’s frequency parameters on the FREQUENCY menu variant appropriate for your situation.

This chapter covers the sweep-based variants of the FREQUENCY menu. They are:
e “FREQUENCY Menu for Frequency-Based Linear Sweep Mode” on page 4-2
« “FREQUENCY Menu for Frequency-Based Logarithmic Sweep Mode” on page 4-4
« “FREQUENCY Menu for Frequency-Based Segmented Sweep Mode” on page 4-5
e “FREQUENCY Menu for Segmented Sweep (Index-Based )Mode” on page 4-6
« “FREQUENCY Power Sweep CW-Based Menu” on page 4-7.
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4-3 FREQUENCY Menu for Frequency-Based Linear Sweep Mode

Frequency Menus

4-3

Function(s)

FREQUENCY Menu for Frequency-Based Linear Sweep Mode

This menu controls linear sweeps.

Displays

e Traces for the channel will show linear axes.

Prerequisites

e User has selected a channel to set up.

e This menu is enabled by selection of Frequency Sweep on the SWEEP TYPES menu.

Menu

Navigation

e MAIN | Frequency | FREQUENCY

Appearance and Controls

Frequency ==
Start

| 300.000 kHz

Stop

| 8.500000000 GHz

Center
| 4.250150000 GHz

Span
| 8.409700000 GHz

# of Points
| 201

StepSize
| 42.498500 MHz

Start (Frequency)
Displays the Start (Frequency) field toolbar and allows the user to enter a starting

frequency.
L~ v | Gh

Start : 300.000 kHz MHz  kHz @ Hz X

Stop (Frequency)

Displays the Stop (Frequency) field toolbar and allows the user to enter a stop
frequency.

Stop : 8.500000000 GHz ~ v GHz

Center (Frequency)

MHz  kHz @ Hz X

The Center (Frequency) button displays the Center (Frequency) field toolbar and
allows the user to enter a center frequency.

4.250150000 GHz ~ ¥ GHz

Span (Frequency)

Center : MHz  kHz @ Hz X

CW Mode The Span (Frequency) button displays the Span (Frequency) field toolbar and allows
| OFF the user to enter a span frequency.
CW Frequency Span : 8.499700000 GHz ~ ¥ GHz MHz kHz Hz X
| 300.000 kHz
# of Points
The Number of Points button displays the # of Points field toolbar and allows the user
to enter the number of points for the frequency span, allowing separate parameter
point settings for CW Mode ON and CW Mode OFF.
# of Points : 201 ~ v | Enter X
Step Size (Frequency)
This read-only field displays the frequency step-size computed from the requested
frequency span and the number of points selected in the buttons above. If the CW
Mode (below) is set to ON, the read-only field displays O (zero) Hz.
Figure 4-1. FREQUENCY Freq. Based Sweep Menu (1 of 2)
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Frequency Menus

4-3 FREQUENCY Menu for Frequency-Based Linear Sweep Mode

CW Mode (Off/On)

The Continuous Wave (CW) toggle button toggles the CW function off and on. The
default setting is off. If CW Mode is ON, the Step Size (Frequency) display (described
above) is set to 0 (zero) Hz and the # of Points setting changes to what has been set
for the CW Mode.

CW Frequency

The CW Frequency button displays the CW Frequency field toolbar and allows the
user to set the required CW frequency. Input the required frequency value and select
GHz, MHz, kHz, or Hz. If a calibration is active, the VNA will choose the closest CW
frequency point from the active calibration points. If the requested CW frequency is a
calibrated point, the VNA will assign the entered value. Note that the CW Frequency
must fall within the range set by the Start/Stop buttons above.

CW Frequency : 300.000 kHz ~ v GHz MHz kHz Hz X

Figure 4-1. FREQUENCY Freq. Based Sweep Menu (2 of 2)
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4-4 FREQUENCY Menu for Frequency-Based Logarithmic Sweep Mode Frequency Menus

4-4 FREQUENCY Menu for Frequency-Based Logarithmic Sweep Mode

Function(s)
This menu controls logarithmic sweeps.
Displays
e Traces for the channel will show logarithic axes.
Prerequisites
e User has selected a channel to set up.
e This menu is enabled by selection of Frequency Sweep (Log) on the SWEEP TYPES menu
Navigation
e MAIN | Frequency | FREQUENCY
Appearance and Controls

The menu appearance and controls are exactly the same as for Frequency-Based Linear Sweep shown in
“FREQUENCY Menu for Frequency-Based Linear Sweep Mode” on page 4-2. Traces appear the same except
that the graph bars are logarithmic.

4-4 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM
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4-5 FREQUENCY Menu for Frequency-Based Segmented Sweep Mode

4-5

Function(s)

FREQUENCY Menu for Frequency-Based Segmented Sweep Mode

This menu controls frequency-based segmented sweeps. (Parameters are also set at the SWEEP Setup Menu’s
Freg-based Seg. Sweep Setup button and its menu.)

Displays

¢ Traces for the channel will show linear axes.

Prerequisites

¢ User has selected a channel to set up.

* This menu is enabled by selection of Segmented (Freq) sweep type on the Sweep Setup menu’s Sweep

Types button.
Navigation

e MAIN | Frequency | FREQUENCY
Appearance and Controls

e The three active buttons are Start Range, Stop Range, and Maximize Range

e The three read-only buttons are Display Start, Display Stop, and DataPoints.

Frequency - ==
Start Range

| 300.000 kHz

Stop Range

| 8.500000000 GHz

Maximize Range

Display Start
| 300.000 kHz

Display Stop
| 8.500000000 GHz

DataPoints
| 15

Start Range (Frequency)
Select displays the Start Range (Frequency) toolbar with frequency values and units

of GHz, MHz, kHz, and Hz.
L~ v ] e

Start Range : 300.000 kHz MHz kHz Hz X

Stop Range (Frequency)

Select displays the Stop Range (Frequency) toolbar with frequency values and units
of GHz, MHz, kHz, and Hz.

8.500000000 GHz ~ v GHz

Stop Range : MHz kHz Hz X
Maximize Range (Frequency)

Select maximizes the start and stop value to the maximum of the instrument. Note
that when clicked, any previously entered Start and Stop value are overwritten and
cannot be recovered unless a preset save was done.

Display Start (Frequency)
A read-only display of the Start Range frequency.

Display Stop (Frequency)
A read-only display of the Stop Range frequency.

DataPoints (Number)

A read-only display of the calculated number of data points in the set frequency
range.

Figure 4-2.

FREQUENCY Freq. Based Segmented Sweep Menu

MS46522A/MS46524A Series UIRM
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4-6 FREQUENCY Menu for Segmented Sweep (Index-Based )Mode

Frequency Menus

4-6

Function(s)

FREQUENCY Menu for Segmented Sweep (Index-Based )Mode

This menu controls index-based segmented sweeps. (Parameters are also set at the SWEEP Setup Menu’s
Index-based Seg. Sweep Setup button and its menu.)

Displays

Sweeps showing index-based data.

Prerequisites

* User has selected a channel to set up.

* This menu is available when Segmented Sweep (Index-based) is selected on the SWEEP TYPES menu’s
Sweep Types button to produce a linear sweep.

Navigation

* MAIN | Frequency | FREQUENCY

Appearance

e The three (3) active buttons are Start Index, Stop Index, and Maximize Range

* The three read-only buttons are Display Start Index, Display Stop Index, and DataPoints

Index. SegSwE
Start Index
| 0

Stop Index
| 14

Maximize Range

Display Start Index
| 0

Display Stop Index
| 14

DataPoints
| 15

Start Index (Number)

Select displays the Start (Index Number) toolbar allowing the selection of a starting
index number for the sweep.

Start Index : 0

Pt

Enter X

>

Stop Index (Number)
Select displays the Stop (Index Number) toolbar allowing the selection of an ending

index number for the sweep.
~ v Enter X

Stop Index : 14

Maximize Range

Select maximizes the start and stop value to the maximum of the instrument. Note
that when clicked, any previously entered Start and Stop value are overwritten and
cannot be recovered unless a preset save was done.

Display Start Index (Number)
A read-only display of the Start Index number.

Display Stop Index (Number)
A read-only display of the Stop Index number.

DataPoints (Number)

A read-only display of the calculated number of data points in the swept frequency
range.

Figure 4-3.

INDEX. SEG. SWP (FREQUENCY) Index-Based Segmented Sweep Menu
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4-7 FREQUENCY Power Sweep CW-Based Menu

Function(s)

This menu controls (sets) the frequency at which a power-based sweep is performed. The power values for the
sweep are set on the Power menu.

Displays
e Traces for the channel will show power values on the horizontal axis.
Prerequisites

e This menu is enabled when SWEEP TYPES is set to Power Sweep (CW Frequency) on the SWEEP
TYPES menu.

Navigation

* MAIN | Frequency | FREQUENCY
Appearance

Available control buttons are: CW Frequency.

CW Mode (ON/OFF)
The CW Mode toggle button is set to a read-only value of ON for a per-channel basis.

Frequency
CW Mode

| Lo CW Frequency

CW Frequency The CW Frequency button displays the CW Frequency field toolbar and allows the

| 300.000 kHz user to set the required CW frequency. Input the required frequency value and select
GHz, MHz, kHz, or Hz. Note that the CW Frequency must fall within the range set
by the Start/Stop buttons above.

CW Frequency : 300.000 kHz ~ v GHz MHz kHz Hz X

Figure 4-4. FREQUENCY Power Sweep CW Freq. Menu

k
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Chapter 5 — Power Menus: 2-Port VNAs

5-1 Chapter Overview

This chapter provides information on port power control in 2-port VNAs. Power conditions for sweeps are set in
different places in the ShockLine application, depending on the sweep type: 1) for frequency-based sweeps and
for power-based sweeps, the Power menu is used to set power parameters, and 2) for segmented and indexed
sweeps, the power setup controls are in segment or index setup characteristics areas of the sweep tableaus (see
Sweep chapter for details).

The MS46121A 1-port VNA has only one default power level so the power menu is not applicable

Note and not available.

Maximum and Minimum Power Settings

The VNA models in this series support using two power levels normally: High, or Low. For all configurations,
the maximum power setting is +15 dBm.

Table 5-1 below shows the ranges on the power settings .

Table 5-1. Summary of Maximum and Minimum Power Levels
for MS46522A Series 2-Port VNAs

Power
Power Level, and Setting
Frequency Range | Power Sweep Type Max/Min?
Maximum Power An +10 dBm
8 GHz to 8.5 GHz y
Maximum Power An +12 dBm
6 GHz to 8 GHz y
Maximum Power An +15 dBm
300 KHz to 6 GHz y
Minimum Power at * Power Sweep CW —-30 dBm
8.5 GHz + Single Power Mode

a. The default power setting (+5 dBm) applies to the user configurable
Start, Stop, and Single Power buttons and their variants.

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 5-1
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5-2 Overview - Power Menus - 2-Port VNAs

Locations of Power Settings
There are two main things to know about the VNA power controls:

1. The sweep type determines where the power controls are found. For basic frequency-based sweeps the
controls are in the POWER menus. For segment or index sweeps, the controls are both in the POWER
menus and in SWEEP menu setup tables.

2. The POWER menu contents such as menu title text, buttons, and available functions, may vary
depending on selected sweep type, instrument model (2 or 4 port), and installed options.

This chapter organizes discusses of power menus by sections reflecting the sweep type. The following is a quick
reference:

1. POWER Settings for Frequency-Based Sweeps

If SWEEP Menu SWEEP TYPES is set to either Frequency Sweep (for linear sweep) or to Frequency Sweep
(Log), the power settings are under the POWER menu and its submenus.

2. POWER Settings for Segment-Based Sweeps

If SWEEP Menu SWEEP TYPES is set to a Segment-Based Sweep type (Frequency or Index), the per-port
power and effective power are set on a per-segment basis in the Segmented Sweep Setup Tableau dialog area.
To reach that dialog:

How to Navigate to Power Settings for Frequency-Segment-Based Sweeps
* MAIN | Sweep Setup | SWEEP SETUP | Freqg-Based Seg Sweep Setup | FREQ BASE SETUP
¢ For use see “FREQ BASE SETUP Menu” on page 7-7

How to Navigate to Power Settings for Index-Based Segmented Sweeps
* MAIN | Sweep Setup | SWEEP SETUP | Index-Based Seg Sweep Setup | INDEX BASE SETUP
¢ For use see “INDEX BASE SETUP Menu” on page 7-13

3. POWER Settings for Power-Based Sweeps
If SWEEP Menu SWEEP TYPES is set to Power-Based Sweep (CW), power settings for sweeps are set here:
Navigation to Power Settings for Power-Based Sweeps
e MAIN | Power | POWER |
e and also MAIN | Power | POWER | Other Setup | POWER SETUP
¢ For use see: “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-8

Power Coupling State Is Shown in Power Menu Titles

e POWER menu title text of ‘POWER [COUPLED] or ‘POWER [C] indicates that all port powers are
coupled.

» POWER menu title text of ‘POWER’ indicates that the port powers are not coupled.

e To enable/disable port power coupling
e Navigate to: MAIN | Power | POWER |
¢ (lick the POWER menu’s Other Setup button to open the POWER SETUP menu.
e Use the Port Power button to toggle between Not Coupled and Coupled.

5-2 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM
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5-3 POWER Menu for Frequency-Based Sweeps (Linear or Log)

Navigation
e« MAIN | Power | POWER

‘ Power

Port 1 Power
| 5 dBm

Port 2 Power
| 5 dBm

Receiver Cal ™

i

Other Setup

Port 1 Power

Select displays the Port 1 Power field toolbar and allows setting the port 1 power
level in dBm. If Port Power is set to coupled, changes to the Port 1 Power level affect

the Port 2 Power level.
~ v dBm X

Port 1 Power : [5.00 dBm

Port 2 Power

Select displays the Port 2 Power field toolbar and allows setting the port 2 power
level in dBm. If Port Power is set to coupled, changes to the Port 2 Power level affect

the Port 1 Power level.
~ v dBm X

Port 2 Power : [5.00 dBm

Receiver Cal
Select opens the Receive Setup menu.

e “Receiver Setup” on page 5-9

Other Setup

Select displays the POWER SETUP menu. The title of the POWER SETUP menu may
include [1]. [2]], or [C] to show refeence to port 1, port 2, coupling of the port powers.
This is based on the settings of the Power Selection button and the Port Power button.

Figure 5-1.

Power Setup Menu

POWER Menu - Frequency-Based Sweep Modes - MS46522A 2-Port VNAs

‘Power Setup ['.E

Port Power
| Not Coupled

Min. Port Power
| Off

-

Port Power

Toggles coupling port power levels. When coupled, ports use same power level and
menu title include [C] in its text to signal this.

Min. Port Power Dialog

This dialog has one button for on/off control of minimum power on the ports. When
set On, the VNA will use the lowest output power it can achieve. (This is not the
same as the Low Power setting, which simply applies the normal Low Power setting
in sweeps.

Figure 5-2.

POWER Setup Menu - Frequency-Based Sweep Modes - MS46522A 2-Port VNAs

MS46522A/MS46524A Series UIRM
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5-4 POWER Menu for Segment-Based Sweeps - 2-Port VNAs

Previous
¢ “Main Menu” on page 2-2
Navigation
¢ MAIN | Power | POWER
Prerequisites
« SWEEP TYPES = Frequency-Based Segmented Sweep or Index-Based Segmented Sweep
e Segmented Sweep Frequency-Based Setup

* MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Segmented Sweep
(Freg-Based)

* “Sweep Setup Menu” on page 7-2
« SWEEP TYPES - Segmented Sweep Index-Based Setup

* MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Segmented Sweep
(Index-Based)

e “Sweep Setup Menu” on page 7-2

Receiver Cal

‘Power Select opens the Receiver Setup menu for receiver calibration-related functions.

* See “Receiver Setup” on page 5-9.

‘ Receiver Cal ™
Other Setup (Power)

OTHER SETUP is not available, nor applicable, under this sweep mode.

When the instrument is set for segmented sweep modes, the POWER SETUP menu’s
Other Setup button is grayed out. In segment sweep modes the VNA uses individual
segment power values set in the Segmented Sweep Setup Tableau dialog. The dialog
is shown at the bottom of the main display window when SWEEP SETUP menu is
open and either the Freq.-based Seg. Sweep Setup, or Index-based Seg. Sweep Setup
button is clicked.

Figure 5-3. POWER Menu - Segment-Based Sweep Mode - 2-Port VNAs

Other Setup ™
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5-5 POWER Menu for Power-Based Sweeps (CW)

Previous
¢ “Main Menu” on page 2-2
Navigation
¢ MAIN | Power | POWER
Prerequisites
« SWEEP TYPES = Power-Based Sweep
* Power-Based Sweep Setup
* MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Power Sweep
e “Sweep Setup Menu” on page 7-2

Power [CRREETE | —|Power SSEREE

Power Points Port Selection
| Port 1

Single Po

0.8163 dB

The VNA displays this power menu set if SWEEP 2. “POWER SETUP Menu - Power-Based Sweep Menu
TYPES is set to Power Sweep (CW Freq). - 2-Port VNAS” on page 5-8.

The power settings for power sweeps are in the
frequency-based or index-based segment power setting
input tables: see “SEGMENTED SWEEP DEFINITION
Table” on page 7-9.

1. “POWER Menu - Power-Based Sweeps - 2-Port
VNAs” on page 5-6

Figure 5-4. POWER Menu - Power Sweeps (CW)
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Power Menus: 2-Port VNAs

POWER Menu - Power-Based Sweeps - 2-Port VNAs

The power-based sweep POWER Menu provides controls for port selection and power offset, and interactive
controls for adjusting the number of power points, start, stop, and step size values.

Previous

e “Main Menu” on page 2-2

Navigation

« MAIN | Power | POWER

Prerequisites

» SWEEP TYPES = Power-Based Sweep (CW Frequency)
* Power-Based Sweep (CW Frequency) Setup

* MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES | Power Sweep (CW Freq)
e “Sweep Setup Menu” on page 7-2

Power Points

. [Coupleg Select displays Power Points field toolbar for setting total number of power points in
Power Points the sweep.
50 .
| Power Points : 50 ~ v | Enter X
Port Selection
| Port 1
Port Selection
Stif The Port Selection button displays the SELECT PORT dialog box. The selected port is
| -30 dBm shown in the button display field.
Stop
| 10 dBm Start
rmr Lioc Select displays the Start field toolbar with start power level set in dBm.
0 dB T —
Start : -30.00 dBm ~ v dBm X
Step Size uu
| 0.8163 dB
Stop
Other Setup Select displays the Stop field toolbar with stop power level set in dBm.
Stop 10.00 dBm ~ v dBm X
Power Offset
Select displays the Power Offset field toolbar with offsets applied in dB.
Power Offset : 0.0000 dB ~ v dB X
Step Size
Select displays the Step Size field toolbar with step size value set in dB.
Step Size : 0.8163 dB ~ v dB X
Figure 5-5. POWER Menu - Power-Based Sweep Mode- 2-Port VNAs (1 of 2)
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Power Menus: 2-Port VNAs 5-5 POWER Menu for Power-Based Sweeps (CW)

Other Setup

Select displays the POWER SETUP menu which contains the controls for Port
Selection, Single Power Mode, Single Power Level, and Port Power Coupling.

* MAIN | Power | POWER | Other Setup | POWER SETUP

e “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs”
on page 5-8

Figure 5-5. POWER Menu - Power-Based Sweep Mode- 2-Port VNAs (2 of 2)
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5-5 POWER Menu for Power-Based Sweeps (CW)

Power Menus: 2-Port VNAs

POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs

Previous

e “POWER Menu - Power-Based Sweeps - 2-Port VNAs” on page 5-6

Navigation

¢ MAIN | Power | POWER | Power Setup | POWER SETUP

Prerequisites

* Sweep = Power-Based Sweep (CW Frequency)
¢ MAIN | Sweep Setup | SWEEP SETUP | SWEEP TYPES | SWEEP TYPES | Power Sweep (CW Freq)
e “Sweep Setup Menu” on page 7-2)

Power Setup[(E

Port Selection
| Port 1

Single Power Mode
| OFF
Single Power

| -20.2 dBm
Port Power

| Coupled 4

The menu name suffix changes depending on the state of the Port Power selector:
Port Power Coupled -> Power Setup (C)
Port Power Uncoupled -> Power Setup (1) for Port 1 or Power Setup (2) for Port 2

Port Selection (Port 1/Port 2)

The Port Selection button displays the SELECT PORT dialog box to toggle between
Port 1 and Port 2. The selected port is shown in the button display field. and the type
of coupling between port power level settings.

Single Power Mode

Selection toggles single power mode ON and OFF.

Single Power

Selection displays the Single Power (dBm) field toolbar and allows the user to select

the single power level.
~ v dBm X

Single Power : -20.20 dBm

Port Power

The Port Power selector toggles whether power adjustments to Ports 1 and 2 are
coupled or not coupled.

If Not Coupled is selected:

e The power level of the two port pairs can be adjusted separately on the
POWER and POWER SETUP menus.

¢ The Port Selection button (described above) toggles between Port 1 and Port 2
also changing the POWER SETUP menu name between POWER SETUP [1] or
[2] and POWER SETUP [C].

If Coupled is selected:

An adjustment to one port is also applied to the other port on the POWER and
POWER SETUP menus.

Figure 5-6.

POWER [COUPLED] Menu - Power-Based Sweep Mode - 2-Port VNAs

5-8
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Power Menus: 2-Port VNAs 5-5 POWER Menu for Power-Based Sweeps (CW)

Receiver Setup

The receiver setup and calibration menus are available for frequency sweeps and for both segmented sweep
types (frequency and index-based).

Navigation

* MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP

Port 1 Test (Off/On)
Select toggles the receiver Port 1 Test Off and On.

Port 1 Reference (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Setup Port 1 Reference between off and on.

Port 2 Test (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Port 2 Test between off and on.

Port 2 Reference (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Setup Port 2 Reference between off and on.

Perform Receiver Cal
Select displays the RECEIVER CAL menu.

Save Cal(s)
Select displays the SAVE RCVR CAL dialog box.

Recall Cal(s)
Select displays the RECALL RCVR CAL dialog box.

Receiver Cal Utilities
Select displays the RCVR UTILITIES menu.

Figure 5-7. Receiver Setup Menu - 2-Port VNAs
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Chapter 6 — Power Menus: 4-Port VNAs

6-1  Chapter Overview

This chapter provides information on port power control in 4-port VNAs. Power conditions for sweeps are set in
different places in the ShockLine application, depending on the sweep type: 1) for frequency-based sweeps and
for power-based sweeps, the Power menu is used to set power parameters, and 2) for segmented and indexed
sweeps, the power setup controls are in segment or index setup characteristics areas of the sweep tableaus.
(See Sweep chapter for details.)

Maximum and Minimum Power Settings

For all configurations, the maximum power setting is +15 dBm.

Table 6-1. Summary of Maximum and Minimum Power Levels
for MS46524A Series VNAs

VNA, Power Level, Power
and Frequency Setting
Range | Power Sweep Type Max/Min?
Maximum Power An +10 dBm
8 GHz to 8.5 GHz y
Maximum Power An +12 dBm
6 GHz to 8 GHz y
Maximum Power An +15 dBm
300 KHz to 6 GHz y
Minimum Power at » Power Sweep CW —-30 dBm
8.5 GHz + Single Power Mode

a. The default power setting (+5 dBm) applies to the user configurable
Start, Stop, and Single Power buttons and their variants.
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6-2 Overview - Power Menus - 2-Port VNAs

Locations of Power Settings
There are two main things to know about the VNA power controls:

1. The sweep type determines where the power controls are found. For basic frequency-based sweeps the
controls are in the POWER menus. For segment or index sweeps, the controls are both in the POWER
menus and in SWEEP menu setup tables.

2. The POWER menu contents such as menu title text, buttons, and available functions, may vary
depending on selected sweep type, instrument model (2 or 4 port), and installed options.

This chapter organizes discusses of power menus by sections reflecting the sweep type. The following is a quick
reference:

1. POWER Settings for Frequency-Based Sweeps

If SWEEP Menu SWEEP TYPES is set to either Frequency Sweep (for linear sweep) or to Frequency Sweep
(Log), the power settings are under the POWER menu and its submenus.

2. POWER Settings for Segment-Based Sweeps

If SWEEP Menu SWEEP TYPES is set to a Segment-Based Sweep type (Frequency or Index), the per-port
power and effective power are set on a per-segment basis in the Segmented Sweep Setup Tableau dialog area.
To reach that dialog:

How to Navigate to Power Settings for Frequency-Segment-Based Sweeps
* MAIN | Sweep Setup | SWEEP SETUP | Freqg-Based Seg Sweep Setup | FREQ BASE SETUP
¢ For use see “FREQ BASE SETUP Menu” on page 7-7

How to Navigate to Power Settings for Index-Based Segmented Sweeps
* MAIN | Sweep Setup | SWEEP SETUP | Index-Based Seg Sweep Setup | INDEX BASE SETUP
¢ For use see “INDEX BASE SETUP Menu” on page 7-13

3. POWER Settings for Power-Based Sweeps
If SWEEP Menu SWEEP TYPES is set to Power-Based Sweep (CW), power settings for sweeps are set here:
Navigation to Power Settings for Power-Based Sweeps
* MAIN | Power | POWER |
* and also MAIN | Power | POWER | Other Setup | POWER SETUP
« UPDATE THE BELOW ITEMS

¢ For use see: “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNASs” on page 6-9

Power Coupling State Is Shown in Power Menu Titles

e POWER menu title text of ‘POWER [COUPLEDY] or ‘POWER [C] indicates that all port powers are
coupled.

e POWER menu title text of ‘POWER’ indicates that the port powers are not coupled.

* To enable/disable port power coupling
e Navigate to: MAIN | Power | POWER |
¢ Click the POWER menu’s Other Setup button to open the POWER SETUP menu.
e Use the Port Power button to toggle between Not Coupled and Coupled.
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6-3 POWER Menu for Frequency-Based Sweep (Linear and Log)

6-3

POWER Menu for Frequency-Based Sweep (Linear and Log)

If Port Power is set to Coupled, changes to any Port Power level are applied to all other port power levels.

Navigation

« MAIN | Power | POWER

Prerequisites

* Sweep Type = Frequency-Based Sweep (Linear or Log)

* Frequency-Based Sweep (Linear)
* MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Freq Sweep (Linear)
e “SWEEP CONFIG Menu” on page 7-4

Power

Port 1 Power

| 5 dBm

Port 2 Power

| 5 dBm

Port 3 Power

| 5 dBm

Port 4 Power

| 5 dBm

Receiver Cal M

Other Setup

Al

Port 1 Power

Select displays the Port 1 Power value toolbar which allows setting the port 1 power

level in dBm.
~ v dBm X

Port 1 Power : 5.00 dBm
Port 2 Power
Select displays the Port 2 Power value toolbar which allows setting the port 2 power

level in dBm.
~ v dBm X

Port 2 Power : 5.00 dBm
Port 3 Power
Select displays the Port 3 Power value toolbar which allows setting the port 3 power

level in dBm.
~ v dBm X

Port 3 Power : [5.00 dBm
Port 4 Power

Select displays the Port 4 Power value toolbar which allows setting the port 4 power

level in dBm.
~ v dBm X

Port 4 Power : 5.00 dBm
Receiver Cal
Select opens the Receive Setup menu.

* “Receiver Setup” on page 6-10

Other Setup

Select displays the POWER SETUP menu. The title of the POWER SETUP menu may
include [1]. [2]], or [C] to show reference to port 1, port 2, coupling of the port powers.
This is based on the settings of the Power Selection button and the Port Power button

« “POWER SETUP Menu for Frequency-Based Sweep” on page 6-4

Figure 6-1.

POWER [COUPLED] Menu - Frequency-Based Sweep - 4-Port VNAs

MS46522A/MS46524A Series UIRM

PN: 10410-00332 Rev. J 6-3



6-3 POWER Menu for Frequency-Based Sweep (Linear and Log) Power Menus: 4-Port VNAs

POWER SETUP Menu for Frequency-Based Sweep

‘Power Setup [E

Port Power

| Not Coupled

Min. Port Power

| off

-1

Port Power

Toggles coupling port power levels. When coupled, ports use same power level and
menu title include [C] in its text to signal this.

Min. Port Power Dialog

This dialog has one button for on/off control of minimum power on the ports. When
set On, the VNA will use the lowest output power it can achieve. (This is not the
same as the Low Power setting, which simply applies the normal Low Power setting
in sweeps.

Figure 6-2. POWER Setup Menu - Frequency-Based Sweep Modes - 4-Port VNAs
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Power Menus: 4-Port VNAs

6-4 POWER Menu for Segment-Based Sweeps

6-4 POWER Menu for Segment-Based Sweeps

The power menu when instrument is set for segment-based sweep is shown in the figure below..

Navigation
¢ MAIN | Power | POWER
Prerequisites
* Sweep Type = Segmented Sweep (Freq or Index-based)
¢ MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Segmented Sweep

————— _|Receiver Setup—%
Power %

POWER menu when instrument Sweep Type is set to a
Segmented sweep type.

Figure 6-3. Power Menu Set - Segmented Sweeps (Frequency- or Index-Based)

Clicking Receiver Cal opens the Receiver Setup menu: see “Receiver Setup” on page 6-10

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J
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6-5 POWER Menu for Power-Based Sweep (CW)

Power Menus: 4-Port VNAs

6-5 POWER Menu for Power-Based Sweep (CW)

The power menu when instrument is set for power-based sweep is shown in the figure below.

0.8163 dB

Other Setup [

poverseani G ©

This POWER menu set is available if Sweep Type is set
to Power Sweep (CW Freq).

1. “POWER Menu - Power-Based Sweep - 4-Port VNAs”
on page 6-7

2. “POWER SETUP Menu - Power-Based Sweep Menu
- 4-Port VNAs” on page 6-9

Figure 6-4. POWER Menus - Power-Based Sweep (CW )
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Power Menus: 4-Port VNAs 6-5 POWER Menu for Power-Based Sweep (CW)

POWER Menu - Power-Based Sweep - 4-Port VNAs

The power-based sweep POWER Menu provides controls for port selection and power offset, and interactive
controls for adjusting the number of power points, start, stop, and step size values.

Previous
¢ “Main Menu” on page 2-2
Navigation
* MAIN | Power | POWER
Prerequisites
e Sweep Type = Power-Based Sweep (CW Frequency)
¢ Power-Based Sweep (CW Frequency)
* MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES | Power Sweep (CW Freq)
e “SWEEP CONFIG Menu” on page 7-4

Power Points

Power [COHPIE Select displays Power Points field toolbar for setting total number of power points in
Power Points the sweep.

| Il Power Points : 50 ~ v Enter X

Port Selection

| i Port Selection

Start The Port Selection button displays the SELECT PORT dialog box. The selected port is
| -30 dBm shown in the button display field.

Stop a2l Select Port (==3a]

| 10 dBm

Choose a portto use
Power Offset

| 0 dB ‘ Port1 ‘ ‘ Port2 ‘
Step Size
| 0.8163 dB ‘ Port3 ‘ ‘ Port 4 ‘

Other Setup ™

Start
Select displays the Start field toolbar with start power level set in dBm.

Start : -30.00 dBm ~ v dBm X

Stop
Select displays the Stop field toolbar with stop power level set in dBm.

Stop : 10.00 dBm ~ v dBm X

Figure 6-5. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNAs (1 of 2)
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6-5 POWER Menu for Power-Based Sweep (CW) Power Menus: 4-Port VNAs

Power Offset
Select displays the Power Offset field toolbar with offsets applied in dB.

Power Offset : |0.0000 dB ~ v dB X

Step Size (power)
Select displays the Step Size (power) field toolbar with step size value set in dB.

Step Size : 0.8163 dB ~ v dB X

Other Setup
Select displays the power-based sweep POWER SETUP menu.
* MAIN | Power | POWER | Other Setup | POWER SETUP

e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs” on
page 6-9

Figure 6-5. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNAs (2 of 2)
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Power Menus: 4-Port VNAs 6-5 POWER Menu for Power-Based Sweep (CW)

POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs

Previous

e “POWER Menu - Power-Based Sweep - 4-Port VNAs” on page 6-7

Navigation

* MAIN | Power | POWER | Power Setup | POWER SETUP

Prerequisites

e Sweep Type = Power Sweep (CW Frequency)
e “SWEEP CONFIG Menu” on page 7-4
* MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Power Sweep (CW Freq)

Power Setup[
Port Selection
| Port 1

Single Power Mode
| OFF
Single Power

| -20.2 dBm
Port Power

| Coupled 4

Port Selection

Select displays the SELECT PORT dialog box allowing touch screen selection of Port
1, Port 2, Port 3, or Port 4.

e “Port Selection” on page 6-7

The menu name suffix changes depending on the state of the Port Power
(Coupled/Not Coupled) button, and if Not Coupled, to identify the currently selected
port.

Single Power Mode

Select toggles single power mode ON and OFF.

Single Power

Select displays the Single Power field toolbar and allows the user to set the single
power level in dBm.

Single Power : -20.20 dBm ~ v dBm X

Port Power

The Port Power button toggles whether power adjustments to Ports 1, 2, 3, and 4 are
coupled or not coupled

Coupled selected: (top figure)

e Power adjustment to one port is applied to all other ports on the POWER and
POWER SETUP menus.

e The POWER SETUP menu name changes to POWER SETUP [C].
¢ The POWER menu name changes to POWER [COUPLED].
Not Coupled selected: (bottom figure)

e The POWER SETUP menu name changes to include the number of the port.
For example, POWER SETUP [1] or POWER SETUP [2] or POWER SETUP [3]
or POWER SETUP [4].

Figure 6-6. POWER SETUP Menu - Power-Based Sweep - 4-Port VNAs
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6-5 POWER Menu for Power-Based Sweep (CW) Power Menus: 4-Port VNAs

Receiver Setup

The receiver setup and calibration menus are available for frequency sweeps and for both segmented sweep
types (frequency and index-based).

Navigation
e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP

s — = Port 1 Test (Off/On)
e—————- = Select toggles the receiver Port 1 Test Off and On.

Port1 Test
OFF Port 1 Reference (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Setup Port 1 Reference between off and on.

Port 2 Test (Off/On)

This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Port 2 Test between off and on.
OFF

Port 2 Reference (Off/On)
OFF This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Setup Port 2 Reference between off and on.

OFF
Port 3 Test (Off/On)

Select toggles the receiver Port 3 Test Off and On.

Port 3 Reference (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.
Once enabled, select toggles the Receiver Setup Port 3 Reference between off and on.

Port 4 Test (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Port 4 Test between off and on.

Port 4 Reference (Off/On)
This button is unavailable until a Perform Receiver Calibration has been completed.

Once enabled, select toggles the Receiver Setup Port 4 Reference between off and on.

(continued)
Figure 6-7. Receiver Setup Menu - 2-Port VNAs (1 of 2)
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Power Menus: 4-Port VNAs 6-5 POWER Menu for Power-Based Sweep (CW)

Perform Receiver Cal
Select displays the RECEIVER CAL menu.

Save Cal(s)
Select displays the SAVE RCVR CAL dialog box.

Recall Cal(s)
Select displays the RECALL RCVR CAL dialog box.

Receiver Cal Utilities

Select displays the RCVR UTILITIES menu.
Figure 6-7. Receiver Setup Menu - 2-Port VNAs (2 of 2)
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6-5 POWER Menu for Power-Based Sweep (CW) Power Menus: 4-Port VNAs
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Chapter 7 — Sweep Menus

7-1  Chapter Overview
This chapter describes sweep types supported by the VNA and how to set and configure them.

7-2 Sweep on the ShockLine VNA

The Sweep menu is used to select sweep type for a channel, and to set key sweep parameters. You can choose
from these types:

A. Basic (continuous) frequency sweeps:

¢ Frequency-based (linear) sweep - you can set start and end frequency values for the sweep. All traces in
the display have linear frequency axes.

* Frequency-based (logarithmic) sweep - you can set start and end frequency values for the sweep. All
traces in the display have logarithmic frequency axes

This sweep type is configured for frequency on the Frequency menu and port power is set at the Power menu.
B. Segmented frequency sweeps:

* Segmented frequency-based sweep - you can create multiple linear segments each with its own
independent start and end frequencies.

* Segmented index-based sweep - you can create a collection of index-based specific frequencies that the
instrument steps through. Any index point can have any frequency assigned.

Segments for these sweep types are configured through the Sweep Setup menu. Segment parameters for
frequency, power, and number of points are set on the Sweep Setup tableau at the bottom of the display
window. You can also set parameters for segments at the Frequency menu.

C. Power sweep:

e Power sweep at a CW frequency - you can set start and end power levels for a sweep at a constant
frequency

The power sweep mode is selected on the Sweep menu and the port power levels are set at the Power menu. In
all cases, the sweep type selected for a channel applies to all traces of that channel.

All sweep configurations can be saved or recalled individually and/or can be assigned to a user-defined preset
setup configuration. The configuration can be recalled at any time. You can configure the hold and trigger
conditions for a sweep type.

7-3  Overview of Sweep Menus

These are the sweep control menus and dialog boxes:
e “SWEEP SETUP Menu” on page 7-2
o« “SWEEP CONFIG Menu” on page 7-4
« “FREQ BASE SETUP Menu” on page 7-7
e “SEGMENTED SWEEP DEFINITION Table” on page 7-9
e “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-11
« “RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box” on page 7-12
« “INDEX BASE SETUP Menu” on page 7-13
e “HOLD FUNCTIONS Menu” on page 7-16
e« “TRIGGER Menu” on page 7-18
« “TRIGGER SOURCE Source Menu” on page 7-19
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7-4 Sweep Setup Menu

Sweep Menus

7-4 Sweep Setup Menu
SWEEP SETUP Menu

Purposes
Select sweep type, and set up sweep parameters.

Navigation

7-2 PN: 10410-00332 Rev. J
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Sweep Menus

7-4 Sweep Setup Menu

MAIN | Sweep Setup | SWEEP SETUP

Sweep Config >
| Standard Sweep

Sweep Types [
| Frequency Sweep

Freq-based Seg. |,
Sweep Setup

Index-based Seg. ,,
Sweep Setup

Hold Functions »

Trigger »

Enable Sweep Time

| OFF |
Sweep Time Setup >
| 0s .
Apply Delay?
| OFF

Delay Per Point
| 0s

| Sweep Config
Sweep Setup - ==

Select displays the SWEEP CONFIG menu for selecting frequency sweep options. The
display field in the Sweep Config button displays the instrument sweep setting for
the active channel. See:

e “SWEEP CONFIG Menu” on page 7-4

Sweep Types

Select displays the SWEEP TYPES menu for selection frequency sweep options. The
display field in the Sweep Types button displays the instrument sweep setting for
the active channel. See:

e “SWEEP TYPES Menu” on page 7-5

Freq-based Seg. Sweep Setup

The Frequency-Based Segmented Sweep Setup button displays the FREQ BASE
SETUP menu and opens the FREQ DEF for F1 & F2 tableau area below the main
display area.

« “FREQ BASE SETUP Menu” on page 7-7

Index-based Seg. Sweep Setup

The Index-Based Segmented Sweep Setup button displays the INDEX BASE SETUP
menu and opens the FREQ DEF for F1 & F2 table area below the main display area.

+ “INDEX BASE SETUP Menu” on page 7-13

Hold Functions
Select displays the HOLD FUNCTIONS menu.
e “HOLD FUNCTIONS Menu” on page 7-16

Trigger
Select displays the TRIGGER menu.
 “TRIGGER Menu” on page 7-18

Enable Sweep Time

Toggles sweep time setup OFF or ON.

Sweep Time Setup
Select displays the SWP TIME SETUP menu. Sweep Time must first be enabled.
e “SWEEP TIME SETUP Menu” on page 7-19

Apply Delay?
Select toggles delay per point value off and on.

Delay Per Point

Displays delay per point value. Select enables adjustment of delay per point value.

Figure 7-1.

SWEEP SETUP Menu - MS4652xA Series

MS46522A/MS46524A Series UIRM
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7-4 Sweep Setup Menu Sweep Menus

SWEEP CONFIG Menu

Simultaneous Sweep: Introduction

The MS46522A/524A VNAs have an independent source for each port that can be programmed to sweep
simultaneously. Simultaneous sweep mode automatically programs each port source with a frequency offset
that creates a unique IF frequency for each port, enabling all ports to be measured in parallel. Standard sweep
does one source at a time sequentially, so simultaneous sweep is capable of faster measurements.

Navigation
MAIN | Sweep Setup | SWEEP SETUP | Sweep Config | CONFIGURATION

|| Standard Sweep

Configuration E .| Standard Sweep sets the sweep type to standard sweep.
Standard .
TR Simultaneous Sweep

Simultaneous Sweep sets the sweep type to simultaneous sweep.

Simultaneous
Sweep

L

Figure 7-2. SWEEP Config Menu
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Sweep Menus 7-4 Sweep Setup Menu

SWEEP TYPES Menu

Purposes

Select sweep type.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

Notes

Several classes of sweep type appear here, invoked by control buttons:
* linear or log frequency sweep

* segmented sweep (either normal segments each with a start and end frequency, or indexed segments
each having a start and end frequency)

* power sweep (for CW frequency)

Segmented Sweep: Introduction

Segmented Sweep allows selections of different frequency segments, each monotonic in frequency, and where
each segment can have a different number of points, power level, and Averaging. There are two types of
segmented sweep. In the frequency-based version, segments can have many points in a short segment or no
points within a long segment. In index based, the sweep has all points are plotted with equal spacing, and any
point can have any frequency

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 7-5



7-4 Sweep Setup Menu

Sweep Menus

|Sweep Types

% Frequency Sweep

Frequency Sweep
(Log)

Segmented Sweep
(Freq-based)

Segmented Sweep
(Index-based)

Power Sweep
(CW Freq)

-

Freq Sweep

Frequency Sweep sets the sweep type to a linear function. The displayed X-axis is
linear. Sweep frequency parameters are set at the Frequency menu.

Freq Sweep (Log)

Frequency Sweep (Log) sets the sweep type to a log function. Log sweeps have
unequal step sizes and the number of points selected are spread equally between the
decade divisions, and are displayed on a log scale X-axis. Sweep frequency
parameters are set at the Frequency menu.

Segmented Sweep (Freq-Based)

The displayed x-axis is linear and the frequencies are plotted where those
frequencies lie. Sweep frequency parameters are set using the SEGMENTED SWEEP
DEFINITION TABLE dialog that appears below the main display when in this mode.

Segmented Sweep (Index-Based)

Sets the sweep type to an index-based segmented sweep and de-selects all other
sweep types. Sweep frequency parameters are set using the SEGMENTED SWEEP
DEFINITION TABLE dialog that appears below the main display when in this mode.
An index-based segmented sweep sweeps over a custom list of frequency points. The
indexed frequencies do not have to be in any order. Plotting on the X-axis is
index-based and not frequency based, and index points are shown in order on the
axis, displayed at equal spacing. The frequencies in each segment do not have to be
monotonic. Index-based sweeps are often used when reverse sweeps and a particular
frequency order is required. If index-based segmented sweep is selected, the display
mode for all traces if the channel is always limited to index-based.

Power Sweep (CW Freq)

The Power Sweep (CW Freq) button selects the power sweep mode and de-selects all
other sweep types. In this mode, a CW Frequency for the sweep is set on the
FREQUENCY menu and power parameters are set an the Power menu, and power is
swept linearly on the X-axis between start and end point, based on the number of
power steps set.

e “FREQUENCY Power Sweep CW-Based Menu” on page 4-7

Figure 7-3.

SWEEP TYPES Menu - MS4652xA Series VNA
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Sweep Menus 7-5 Frequency-Based Segmented Sweep Setup

7-5 Frequency-Based Segmented Sweep Setup
FREQ BASE SETUP Menu

Purposes

Used to set up frequency-based segment sweep parameters.

Navigation
MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP

Notes:

When the FREQ BASE SETUP menu appears, the companion set of controls, SEGMENTED SWEEP
DEFINITION TABLE dialog, also appears. The table display at the bottom of the main display area. allows the
configuration of frequency segments for sweep management. See instructions in:
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7-5 Frequency-Based Segmented Sweep Setup Sweep Menus

 “SEGMENTED SWEEP DEFINITION Table” on page 7-9

Freq Base SetuE
Graph Mode
| Freq Base

Display IFBW
| ON

Display Power
| ON

Display Averaging
| ON

Add

Delete

Clear All
Segments

Save Table to File

Recall Table from File‘

Graph Mode (Freq Base/Index Base)

Toggles graph mode between Freq Base and Index Base. When Freq Base is selected,
the display status bar shows Freq Base. Display IFBW (Off/On)

Toggles the IFBW column off and on. If on, the IFBW field is added to the Freq Def. for
F1 & F2 table header in the SEGMENTED SWEEP DEFINITION table below.

Display Power (Off/On)

Toggles the Power column display off and on. If on, the P1 Src. Pwr (Src. Atten - 0 dB)
and P2 Src. Pwr (Src. Atten - 0 dB) columns are added to the Freq Def. for F1 & F2
table header in the SEGMENTED SWEEP DEFINITION table.

Display Averaging (Off/On)
Toggles the Averaging column display off and on. If on, the Averaging field is added to
the Freq Def. for F1 & F2 table header in the SEGMENTED SWEEP DEFINITION table
Add (Freq-Based Segment)

Adds a row for a new segment to the Freq Def. for F1 & F2 table information below the
currently selected segment.

Delete (Freq-Based Segment)

Deletes the currently selected row/segment from the Freq Def. for F1 & F2 table
information.

Clear All Segments (Freq-Based Segment)
Clears all rows except for Row 1 from the Freq Def. for F1 & F2 table information.

Save Table to File (Freq-Based Segment)

Saves the table data to a Segment Sweep .sgs file. Select displays the Save
Segmented Sweep Table (SGS File) dialog box.

* “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-11

Recall Table from File (Freq-Based Segment)

Recalls table data from a Segment Sweep .sgs file. Select displays the Recall
Segmented Sweep Table (Sweep SGS File) dialog box.

+ “RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box” on page 7-12

Figure 7-4. FREQ BASE SETUP (FREQUENCY-BASED SEGMENTED SWEEP SETUP) Menu

7-8
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Sweep Menus 7-5 Frequency-Based Segmented Sweep Setup

SEGMENTED SWEEP DEFINITION Table

Purposes

Used to edit frequency-based segment sweep parameters.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP
Overview

The Freq Def. for F1 and F2 (Segmented Sweep Definition) table information appears below the display area.
The number of rows and columns displayed depend on the button settings in the Freq Base Setup menu. The
default settings display the following column fields: IFBW, P1 source power, P2 source power, and Averaging.

Default Appearance

The following table displays all fields showing.

Seg. On Freq Def. for F1 & F2 Fi F2 Hof Pts Step/Stop Freg IFBW P1 Src Pwr P2 Src Pwr Aweraging
L Start & Stop : 300 kHz 8.5 GHz 15 607.1214285... | 100 kHz a a 1

Freq Def. for F1 & F2 Column, Sweep Segment Options Pull-Down Menu

The Freq Def. for F1 & F2 pull-down menu allows each segments to be set as either a Stop & Start, Start & Step
Size, or CW (F2 not used).

Seg. On Freq Def. for F1 & F2 Fi F2 Hof Pts Step/Stop Freg IFBW P1 Src Pwr P2 Src Pwr Aweraging
| v Start & Stop | 300 kHz 8.5 GHz 15 607.1214285... | 100 kHz a a 1

|

Start & Step Size

CW (F2 not used)

Display IFBW Column, Toggle Off/On

The Display IFBW button on the Freq Base Setup menu causes the IFBW column to disappear and appear.

Seg. On Freq Def. for F1 & F2 F1 F2 Hof Pts Step/Stop Freg P1 Src Pwr P2 Src Pwr Aweraging
| v CW (F2 not used) : 300 kHz 1 0 kHz o o 1

Display Power Column, Toggle Off/On

The Display Power button on the Freq Base Setup menu causes the Power columns to disappear and appear.

Seg. On Freq Def for F1& F2 F1 F2 Hof Pts Step/Stop Freq IFBW Averaging

o CW (F2 not used) : 1 MHz 1 0 MHz 100 kHz 1
Seg. On Freq Def. for F1 & F2 F1 F2 Hof Pis Step/Stop Freg IFEW Aweraging
| v CW (F2 not used) : 300 kHz 1 0 kHz 100 kHz 1

Display Averaging, Toggle Off/On

The Display Averaging button on the Freq Base Setup menu causes the Averaging column to disappear and
appear.

Seg. On Freq Def. for F1 & F2 F1 F2 Hof Pts Step/Stop Freg IFBW P1 Src Pwr P2 Src Pwr
£ v Start & Stop | 300 kHz 300.01 kHz 2 10 Hz 100 kHz 0 0
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7-5 Frequency-Based Segmented Sweep Setup

Sweep Menus

Adding Rows

Selecting the Add button on the Freq Base Setup menu adds a row to the tableau so that another frequency

segment can be added.

Seg. On

2

Freq Def.for F1 & F2 F1 F2 Hof Pts Step/Stop Freq
Start & Stop * | 300 kHz 300.01 kHz 2 10 Hz
[Start & Stop * | 300.02 kHz 300.03 kHz 2 10 Hz

To add additional rows, repeat selecting the Add button. Note that the currently selected and editable row is
indicated by the left arrow, as shown in Row 3 below.

Deleting Rows

Seg. On Freq Def.for F1 & F2 F1 F2 Hof Pts Step/Stop Freq
1 Start & Stop * | 300 kHz 300.01 kHz 2 10 Hz
2 Start & Stop * | 300.02 kHz 300.03 kHz 2 10 Hz
| v Start & Stop L3 200.04 00.0 0

Select a row to delete it. A selected row is indicated by the right-facing arrow icon as shown for Row 2 below:

Seq. On Freq Def for F1 & F2

F1

F2

Hof Pts

Step/Stop Freq

start & stop

~ | 300 kHz

Start & Stop

A 300.02 kHz

Start & Stop

~ | 300.04 kHz

300.01 kHz

10 Hz

Seq. On

Freq Def for F1 & F2 F1 F2 Hof Pts Step/Stop Freq
Start & Stop * | 300 kHz 300.01 kHz 2 10 Hz
[Start & Stop * | 300.04 kHz 300.05 kHz 2 10 Hz

Click the Clear All Seg. button on the Freq Base Setup menu to clear all rows.

PN: 10410-00332 Rev. J
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Sweep Menus

7-5 Frequency-Based Segmented Sweep Setup

SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box

Purposes

Used to save the frequency-based segment sweep table.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP | Save Table
to File | SAVE SEGMENTED SWEEP TABLE Dialog Box

Save As

Savein: | £ Data ¥ o2

LY
My Recent
Documents
—

Desktop

=

[ SegmentSweep_45egments.sgs
SegmentSweep_2Segments.sgs
Bl SegmentSweep.sgs

My Documents |

04407 on |
FLUTERTT | |

e

-2
Ariksu N etwork.

File name:

[ Savs I

Save as type: |Segmenl5weep Files [*.20s]

[ Concel |

Figure 7-5.

Instructions

SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box

Navigate to required location, enter unique file name, and click Save. Click Cancel to return to the Freq Base

Setup menu.

MS46522A/MS46524A Series UIRM
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7-5 Frequency-Based Segmented Sweep Setup Sweep Menus

RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box
Purposes

Used to load and use a frequency-based segment sweep table.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP | Recall Table
from File | RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box

Recall Sepmented Sweep Table Elgl
Look ir: | (25 AritsubdHa ¥ O 2 e m-
s recal
§ :3 I2cal

My Recent | [CDData
Documents | (=) Display Captures

— ICiLogos
lﬁ [EMew Folder

Desklop (D Temp

My Documents

-
J
58
amb04407 on
BLEEOZ
-2
Anritsu Metwork | Files of type: SegmentSweep Files [~.3gs) v

Figure 7-6. RECALL (SEGMENTED SWEEP TABLE SGS FILE) Dialog Box

Instructions

Navigate to required location, select the required SGS file, and click Open. Click Cancel to return to the Freq
Base Setup menu.
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7-6 Index-Based Segmented Sweep Setup
INDEX BASE SETUP Menu

Purposes

Used to set up index-based segment sweep parameters.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Index-Based Seg Sweep Setup | INDEX BASE SETUP
Notes:

When the INDEX BASE SETUP menu appears, the companion set of controls, SEGMENTED SWEEP
DEFINITION TABLE dialog, also appears. The table display at the bottom of the main display area. allows the
configuration of frequency segments for sweep management. For Add, Delete, and Clear, see instructions in:
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7-6 Index-Based Segmented Sweep Setup

Sweep Menus

 “SEGMENTED SWEEP DEFINITION Table” on page 7-9

Index Base SetE

Display IFBW
| ON

Display Power
| ON

Display Averaging
| ON

Add

Delete

Clear All
Segments

Save Table to File

Recall Table from Fil

Display IFBW (Off/On)

Toggles the IFBW column ff and on in the tableau display. If on, the IFBW column
field is added to the Freq Def. for F1 & F2 table header.

Display Power (Off/On)
Toggles the P1 Src. Pwr and P2 Src. Pwr columns off and on in the tableau display

Display Averaging (Off/On)

Toggles the Averaging column display off and on in the tableau display. If on, an
Averaging column field is added to the Freq Def. for F1 & F2 table header.

Add (Index-Based Segment)

Adds a row to the Freq Def. for F1 & F2 table information in the tableau area.

Delete (Index-Based Segment)

To delete a row in the tableau, select a row there so the Right Arrow icon appears.
Click Delete to remove the row from the Freq Def. for F1 & F2 table information.

Clear All Segments (Index-Based Segment)

To clear all rows in the tableau area, select the Clear All Segments button. This clears
all rows except for Row 1 from the Freq Def. for F1 & F2 table information.

Save Table to File (Index-Based Segment)

This displays the Save Segmented Sweep Table (SGS File) dialog box to save the
segment table data as a Segment Sweep SGS file.

* “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-11

Recall Table from File (Index-Based Segment)

This displays the Recall Segmented Sweep Table (SGS) dialog box to recall table
data from a previously stored Segment Sweep SGS file.

+ “RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box” on page 7-12

Figure 7-7.

INDEX BASE SETUP (INDEX-BASED SEGMENTED SWEEP SETUP) Menu
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Sweep Menus 7-71 FREQUENCY Power Sweep CW-Based Menu

7-7 FREQUENCY Power Sweep CW-Based Menu

Full Name
¢ Frequency Power Sweep CW-Based Menu

Menu Identification and Variants
e« The FREQUENCY menu’s appearance and button change when this sweep mode is selected on the
SWEEP TYPE menu.
Prerequisites
¢ When the SWEEP TYPE is set to Power Sweep (CW Frequency), the FREQUENCY menu changes to a
two (2) button menu with one active button and one read-only display.
SWEEP TYPES Menu
« “SWEEP CONFIG Menu” on page 7-4
* MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

Previous
e “Main Menu” on page 2-2

Navigation
* MAIN | Frequency | FREQUENCY

—===== | CW Mode (ON/OFF)
i g The CW Mode toggle button is set to a read-only value of ON for a per-channel basis.
CW Mode
| ON CW Frequency
CW Frequency The CW Frequency ]outton displays the CW FrequenC){ field toolbar and allows the
| SR user to set the required CW frequency. Input the required frequency value and select
: - wm | | GHz, MHz, kHz, or Hz. Note that the CW Frequency must fall within the range set
by the Start/Stop buttons above.
CW Frequency : 300.000 kHz ~ v GHz MHz kHz Hz X

Figure 7-8. FREQUENCY Power Sweep CW Freq. Menu
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7-8 Sweep Hold and Trigger Functions
HOLD FUNCTIONS Menu

Purposes

Provides hold control over sweep in the current display channel.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Hold Functions | HOLD FUNCTIONS

HOLD FUNCTIONS Menu - Button Selection Group

The top three buttons of the HOLD FUNCTIONS menu provide hold control for the
active trace.

Hold Functions %

@ Hold
The Hold, Sweep, and Single Sweep & Hold buttons form a three button selection
group where the selection of any one button de-selects the other two buttons.
Sweep The fourth button, Hold Conditions, opens the menu for setting hold conditions.
Single Sweep Hold
& Hold

The Hold button pauses the display and stops the channel signal processing.

Hold Conditions » | Sweep

The Sweep button starts signal processing and resumes the active channel display.

Single Sweep & Hold

For the active channel, the Single Sweep & Hold button performs a single sweep
signal processing, and then holds the display, stops signal processing, and returns
the button selection to the Hold button.

Hold All Channels

The Hold All Channels button pauses the display and stops the signal processing on
all channels.

Sweep All Channels

The Sweep All Channels button starts the signal processing and resumes all channel
displays.

Single Sweep & Hold All Channels

For all channels, the single sweep and hold all channels button performs a single
sweep signal processing, and then holds the display, stops signal processing, and
returns the button selection to the Hold button.

Hold Conditions

Select displays the HOLD CONDITIONS menu with toggle settings for RF, and Hold
Power value for Power-based sweep (not applicable to the MS46121A).

“HOLD CONDITIONS Menu” on page 7-17
Figure 7-9. HOLD FUNCTIONS Menu
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Sweep Menus

7-8 Sweep Hold and Trigger Functions

HOLD CONDITIONS Menu

Previous

 HOLD FUNCTIONS Menu

Navigation

« MAIN | Sweep Setup | SWEEP SETUP | Hold Functions | HOLD FUNCTIONS| HOLD CONDITIONS

HOLD CONDITIONS Menu

H R The HOLD CONDITIONS menu sets hold conditions for the active trace.
e The HOLD POWER field appears only when Power Sweep is the selected sweep
I OFF mode.
Hold Bee RF (Off/On)
I =20 dbis Select toggles the Radio Frequency (RF) option off and on during Hold mode.
Hold Power
On a per-system basis, sets the hold power level. Select displays the Hold Power field
toolbar.
Hold Power : |-20.00 dBm ~ v dBm
Figure 7-10. HOLD CONDITIONS Menu
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TRIGGER Menu
Purposes

Access to trigger controls for the sweep in the current display channel. The MS46121A is internal trigger only.
This menu is not applicable to the MS46121A.

Navigation
MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER

Trigger Source

Trigger

Displays the Trigger Source menu for choice of Internal or External trigger source. The
Trigger Source p | configuration and settings for each trigger source type are defined by the buttons

| Internal below.
— e “TRIGGER SOURCE Source Menu” on page 7-19

Figure 7-11.  TRIGGER Menu
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TRIGGER SOURCE Source Menu
Purposes
Set trigger controls for the sweep in the current display channel.
Navigation
* MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER | Trigger Source | TRIGGER SOURCE

e | TRIGGER SOURCE Menu Auto-Return Button Selection Group

Trigger Sourer In the TRIGGER SOURCE menu, the Internal and Triggering buttons are members of

a radio button selection group. Selection of either button de-selects the other button
and automatically returns to the TRIGGER menu.

° Internal

Extentld Internal (Trigger Source)

Sets triggering to be automatically initiated within the instrument. Internal
triggering mode is an automatically triggered point-by-point measurement that is
controlled by the instrument internal software.

External (Trigger Source)

Sets triggering to be initiated externally by another instrument and sensed through
the external port/connector.

Figure 7-12.  TRIGGER SOURCE Menu

SWEEP TIME SETUP Menu

Purposes

Select sweep time configuration.

Navigation

MAIN | Sweep Setup | SWEEP SETUP | Sweep Time Setup | SWP TIME SETUP

______| Sweep Time Mode
Swp Time Sehg Selects the sweep time mode of Auto or ?
Sweep Time Mode
| Auto

Sweep Time

: When Sweep Time Mode is set to ?, sets the sweep time.
Sweep Time

| 0s Sweep Delay

Sweep Delay Sets the sweep delay time.

S——

Figure 7-13. SWEEP Config Menu
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Chapter 8 — Averaging Menu

8-1  Chapter Overview

The AVERAGING menu allows users to turn averaging on or off, set the averaging factor, and select whether
the averaging type is per point or per sweep. Control is also provided for IFBW and trace smoothing.

8-2 Overview of the Averaging Menu

There is one averaging menu:
 “AVERAGING Menu” on page 8-2

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J
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8-3 Averaging Menu Functions
AVERAGING Menu

Previous

e “Main Menu” on page 2-2
Navigation

¢ MAIN | Averaging | AVERAGING

g O ©
: RN X

e i Number of Averages : Enter

®
— IFBW : 1.000 kHz A | v || MHz  kHz Hz X

@
— Smoothing % : ‘0.00 ~ v | Enter X

®

Mumber of Averages

0 % of sweep

Per Point

1. AVERAGING Menu — Shown with parameters set 3. IFBW Frequency Field Toolbar

and with Averaging ON. When set to ON, the Reset 4. S thind % (S thing P t Field Toolb
Avg Count and a field in the status bar counts up to + Smoothing % (Smoothing Percentage) |e- oolbar
the Averaging Factor value setting. 5. AVERAGING Menu — Example of menu with

parameters set, and Averaging OFF.

2. Number of Averages Field Toolbar
Figure 8-1. AVERAGING Menu and Field Toobars

Averaging
Select toggles trace averaging OFF and ON.
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Number of Averages

Select displays the Number of Averages field toolbar.

Averaging Type

Select toggles between averaging Per Point and averaging Per Sweep.

Reset Average Count

Read only display field. Counts up to the Averaging Factory value as the averaging session proceeds. Select
resets the averaging count to O (zero), and the averaging session starts anew.

IFBW
NOTE: for frequencies below 10MHz the maximum IFBW is 100 Hz.

Button only present for frequency-based sweeps. Not present for segment-based sweeps. Select displays the
IFBW field toolbar for setting the Intermediate Frequency Bandwidth frequency. The toolbar allows discrete
values of :

10 Hz, 20 Hz, 30 Hz, 70 Hz

100 Hz, 200 Hz, 300 Hz, 500 Hz, 700 Hz
1 kHz, 2 kHz, 3 kHz, 5 kHz, 7 kHz,

10 kHz, 20 kHz, 30 kHz, 50 kHz, 70 kHz
100 kHz, 200 kHz, 300 kHz, 500 kHz.

Trace Smoothing

On a per-trace basis, toggles trace smoothing OFF and ON.

Smoothing

On a per-trace basis, select displays the Smoothing % field toolbar. The toolbar allows the user to set the
percentage of trace smoothing in use. A display below the button field shows the number of points that are
smoothed.
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Chapter 9 — Calibration Menus:
1-Port and 2-Port VNAs

9-1 Chapter Overview

This chapter describes the menus used when calibrating 1- and 2-Port ShockLine™ VNAs. It is organized to
follow the flows in the progressions of menus and dialog boxes for calibration control. Though it provides
representative examples of dialogs, it does not show all the possible dialog contents. This is because their
appearance changes dynamically based on combination of instrument calibration ports, AutoCal, manual
calibration, calibration methods, line types, and connectors. However, basic elements in the combinations are
explained. Only 1-port menus, dialogs, and calibrations are valid for the MS46121A.

9-2 Listing of Calibration Menus

This section lists coverage in this chapter of the calibration menu types for a 2-port VNA, including

Primary Calibration Menus

The primary calibration menus are:
e “CALIBRATION [TR] Menu” on page 9-5
e “CALIBRATE Menu” on page 9-6
 “THRU (Update) Menu - 2-Port VNAs” on page 9-8

General Setup and Utilities for Calibration

The calibration utility and setup function and management menus, key buttons, and dialog boxes are:
« “CAL OPTIONS Menu” on page 9-17
« “MANUAL ADAPTER REMOVAL Dialog Box” on page 9-18
e “CAL KIT Menu” on page 9-10
¢ Load Kit/Charac. button -- “Load (Cal Kit) Dialog Box” on page 9-11
¢ Save Kit/Charac. button -- “SAVE (Cal Kit) Dialog Box” on page 9-12
¢ Create/Edit Kit button -- “CAL KIT INFO Dialog Box” on page 9-13
¢ Restore Default Coef. button -- “RESTORE DEFAULT COEF. Dialog Box” on page 9-15
e “CAL SETUP Menu” on page 9-35
 “CAL METHOD Menu” on page 9-37

Auto Calibration on MS4652x Series

¢ “AutoCal Port Selection Setup” on page 9-21
e “AUTOCAL (Port Selection) Menu” on page 9-21

Menus for Performing 2-port Auto Cal
e “AUTOCAL SETUP Menu - 2-Port Cal” on page 9-22
e Modify Cal Setup button -- “MODIFY 2-PORT AUTOCAL SETUP Dialog Box” on page 9-23

Menus for Performing 1-port Auto Cal
e« “AUTOCAL SETUP Menu - 1-Port Cal” on page 9-28
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9-2 Listing of Calibration Menus Calibration Menus: 1-Port and 2-Port VNAs

e« “MODIFY 1-PORT AUTOCAL SETUP Dialog Box” on page 9-29

Manual Calibration on MS46121A/MS46122A/MS4652x Series
Start at CALIBRATION [TR] menu, and do setup as needed with any of:

Setup and Configuration Menus
e “CAL KIT Menu” on page 9-10
e “Load (Cal Kit) Dialog Box” on page 9-11
e “SAVE (Cal Kit) Dialog Box” on page 9-12
e “CAL KIT INFO Dialog Box” on page 9-13
e Cal Options

Once a calibration type is selected at the MANUAL CALIBRATION menu, the next menus are used to set up the
calibration method and line type. The settings for calibration parameters in these three menus determine
which dialog boxes will be available and which procedural menus will appear:

e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37
e “LINE TYPE Menu” on page 9-38

Menus and Dialogs for Performing 2-port Manual Calibration
« “MANUAL CAL Menu” on page 9-34
e “Manual 2-Port Cal Setup Dialog Box Summary” on page 9-55
e« “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-43
 “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-46
 “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box” on page 9-49
e« “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA” on page 9-52
o« “THRU/RECIP Menu” on page 9-61

Menus for Performing 1-port Manual Calibration
e “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNASs” on page 9-63
e “Modify One-Port Cal Setup Dialog Boxes” on page 9-65
* “ONE-PORT CAL SETUP (SOLT/R, COAXTIAL) Dialog Box” on page 9-66
e “ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box” on page 9-69
e “ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box” on page 9-72
* “REFL. DEVICE(S) Menu” on page 9-59

Additional Menus and Dialogs
* “TRANS. RESPONSE Menu” on page 9-77

e “TRANSMISSION FREQUENCY RESPONSE CAL SETUP (SOLT/R - Coaxial) Dialog Box”
on page 9-79

e “Manual Cal - Trans. Freq. Resp. Cal” on page 9-77

 “REFL. RESPONSE Menu” on page 9-83

« “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-85
e “Manual Cal - Refl. Freq. Resp. Cal” on page 9-83
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Calibration Menus: 1-Port and 2-Port VNAs 9-2 Listing of Calibration Menus

General Purpose Manual Calibration Dialog Boxes

These dialog boxes are representative of those that can be linked-to from multiple locations. Not all possible
dialog boxes are shown:

o “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

 “STANDARD INFO Dialog Box” on page 9-93. Exists in different variants from the normal one, with
differences in cal type and line type.

 “THRU INFO Dialog Box” on page 9-94
o “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-95

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 9-3



9-3 Primary Menus for VNA Calibration Calibration Menus: 1-Port and 2-Port VNAs

9-3 Primary Menus for VNA Calibration

The menus shown in Figure 9-1 provide access to all 2-Port VNA calibration functions. Additional menus and
dialog boxes accessed from the MANUAL CAL menu provide configuration and setup for 2-Port, 1-Port,
Transmission Frequency Response, and Reflection Frequency Response manual calibration procedures.

This section provides descriptions for each primary menu.

O [camminE
——

®

B
| Load Kit/Charac.

1. MAIN MENU 5. CAL KIT Menu

2. CALIBRATION [TR] Menu 6. CAL OPTIONS Menu
3. CALIBRATE Menu 7. MANUAL CAL Menu
4. Thru Update button and THRU (Update) Menu (these [{8. AUTOCAL Menu

are available only if a valid calibration has been
completed)

Figure 9-1. Primary Menus for VNA Calibration
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Calibration Menus: 1-Port and 2-Port VNAs 9-3 Primary Menus for VNA Calibration

CALIBRATION [TR] Menu
Full Name

* CALIBRATION [TRANSMISSION-REFLECTION] Menu
Purpose

The CALIBRATION [TR] menu provides options to configure and run calibration routines, to configure cal kit
characterization files, to enable /disable interpolation, and to perform manual adapter removal.

Prerequisites

e Availability of the Thru Update button on the CALIBRATION [TR] menu requires successful completion of
a full 4-Port, 3-Port, 2-Port, or 1 Path-2 Port calibration.

Navigation
* MAIN | Calibration | CALIBRATION

————| Cal Status
Calibration {Tg The Cal Status button toggles display of calibration status between OFF and ON
Cal Status based on the last calibration run. If ON, the Status bar at the bottom of the display
| OFF area shows a status of CORR in green.

If a calibration has not been performed, the Cal Status button is unavailable.
Calibrate >
Calibrate

Thru Update ™ Use the Calibrate button to start the manual calibration process. Options on
sub-menus allow for selection of automatic or manual calibration, calibration type,

calibration method, line type and other calibration parameters. Select displays the
CALIBRATE menu.

e “CALIBRATE Menu” on page 9-6

Cal Options 1 Thru Update

Select displays the THRU UPDATE menu. Thru update is a calibration refreshing
technique where the user connects a thru line and quickly refreshes the transmission
tracking and load match terms without the time and complexity of a full calibration
run. The thru update is essentially a one-step refresh calibration for Full 2 Port and
1 Path-2 Port calibrations.

The Thru Update button and the THRU (Update) Menu are available only after a valid
calibration has been completed.

e “THRU INFO Dialog Box” on page 9-94

CalKit Options ™

Cal Kit Options

Select displays the CAL KIT menu to save, load, and recall characterization files for
manual calibration kits.

e “CAL KIT Menu” on page 9-10.

Cal Options

Select displays the CAL OPTIONS menu to add interpolated measurement points and
perform manual adapter removal after calibration completion.

e “CAL OPTIONS Menu” on page 9-17
Figure 9-2. CALIBRATION Menu
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CALIBRATE Menu

The CALIBRATE menu initiates the manual calibration process with the selection of calibration parameters,
calibration types, calibration methods, line types, and test port connectors.

Previous

e “CALIBRATION [TR] Menu” on page 9-5

Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE

Calibrate

Current Cal Setup

AutoCal >

Manual Cal >

Low Pass
Time Domain Cal |

——IF Calibration—

IF Cal

Current Cal Setup

Restores the setup parameters from the last successful calibration procedure. All
menu and dialog box settings are returned to their prior settings and the operator
can proceed with the calibration procedure as soon as the necessary external device
connections are complete.

AutoCal
Select displays the AutoCal menu.
¢ “AutoCal Port Selection Setup” on page 9-21

Manual Cal

Select displays the Manual Calibration menu.
e “MANUAL CAL Menu” on page 9-34

Low Pass Time Domain Cal
Select displays the Low Pass Time Domain Cal dialog box.
e “Low Pass Time Domain Cal Dialog” on page 12-3

Perform IF Cal
Select displays the IF CALIBRATION dialog box.
e “IF CALIBRATION Dialog Box” on page 9-7

Figure 9-3. CALIBRATE Menu
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IF CALIBRATION Dialog Box

Previous

e “CALIBRATE Menu”
Navigation

e MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Perform IF Cal | IF CALIBRATION dialog

box
IF Calibration
[ 0%

Figure 9-4. IF CALIBRATION Dialog Box

Instructions

Click Start Cal button to begin calibration; click Abort Cal to cancel calibration; click Close to exit the dialog box.
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THRU (Update) Menu - 2-Port VNAs

The THRU (Update) menu is a completion button menu. When the through update calibration procedure is
complete, the menu’s Thru button is annotated with a completion checkmark as shown in the figure below.

Prerequisites

* You must be first perform a successful Full 2-Port, or a 1 Path-2 Port calibration (AutoCal or manual)
before the Thru Update button on the MANUAL CALIBRATION menu is available. The button will be
grayed out before that.

Previous
e “CALIBRATION [TR] Menu” on page 9-5
Navigation
¢ MAIN | Calibration | CALIBRATION [TR] | Thru Update | THRU (Update)

Define Thru/Reciprocal

Thru E Displays the THRU INFO dialog box where the through parameters can be changed.
Define Thru/ e “THRU INFO Dialog Box” on page 9-94
Reciprocal
Thru Thru
| 1-2 Select to calibrate Thru connection and update the existing calibration’s data.
Do Done
Select when all Thru calibrations are completed. Available when all Thru calibrations
are completed. Select returns to the CALIBRATION menu, activating Cal Status
Abort Thru b
Update utton.
e “CALIBRATION [TR] Menu” on page 9-5

Abort Thru Update

Abort Thru Update stops the current calibration procedure and returns to the
CALIBRATION menu.

e “CALIBRATION [TR] Menu” on page 9-5

Completed THRU UPDATE calibration menu for 2-Port VNA system with completion checkmark and Done button
available.

Figure 9-5. THRU (Update) Calibration Menu - 2-Port VNAs
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9-4 Calibration Utility Functions

The calibration utility function and management menus and dialog boxes are:
e “CAL OPTIONS Menu” on page 9-17
e “MANUAL ADAPTER REMOVAL Dialog Box” on page 9-18
e “CAL KIT Menu” on page 9-10
¢ Load Kit/Charac. button -- “Load (Cal Kit) Dialog Box” on page 9-11
¢ Save Kit/Charac. button -- “SAVE (Cal Kit) Dialog Box” on page 9-12
¢ Create/Edit Kit button -- “CAL KIT INFO Dialog Box” on page 9-13
¢ Restore Default Coef. button -- “RESTORE DEFAULT COEF. Dialog Box” on page 9-15
e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37
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CAL KIT Menu

The CAL KIT menu provides tools to load, save, and create, and edit calibration kit characterization files
between an external memory device, the instrument firmware, and a hard drive on the instrument or on a

network.

Previous

o “CALIBRATION [TR] Menu” on page 9-5
Navigation MAIN | Calibration | CALIBRATION [TR]| CalKit Options| CAL KIT

Cal Kit

Load Kit/Charac.
Save Kit/Charac.

Create/Edit Kit

Restore Default Qﬁ

Load Kit/Charac.

Select loads the Calibration Kit file or AutoCal Characterization file from the hard
drive or external memory device into the VNA firmware through the LOAD
(AutoCal Characterization/Cal Kit File) dialog box.

¢ “Load (Cal Kit) Dialog Box” on page 9-11

Save Kit/Charac.

Select saves the Cal Kit or AutoCal Characterization file from the firmware to the
location of choice (typically the instrument hard drive) for later use through the
SAVE (AutoCal Characterization/Cal Kit) File dialog box.

« “SAVE (Cal Kit) Dialog Box” on page 9-12

Create/Edit Kit

Select displays the CAL KIT INFO dialog box which shows parametric information
about the calibration kit and allows user edits of the values.

e “CAL KIT INFO Dialog Box” on page 9-13

Restore Default Coef.
Select displays the RESTORE DEFAULT COEF dialog box.
« “RESTORE DEFAULT COEF. Dialog Box” on page 9-15

Figure 9-6. CAL KIT Menu
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Calibration Menus: 1-Port and 2-Port VNAs

9-4 Calibration Utility Functions

Load (Cal Kit) Dialog Box

The LOAD (Cal Kit) dialog box is used to install a calibration kit coefficients file in the instrument for
subsequent use. A recommended best practice is to keep the cal kit serial number as part of the file name.

Previous

e “CAL KIT Menu” on page 9-10

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options| CAL KIT | Load Kit/Charac. | LOAD (Cal Kit) Dialog

Box

Select File Type
’7 " AutoCal Characterization ' Cal Kit

Type in the name of the file that you would like to install

Cpen: I

Browse. .. |

Figure 9-7. LOAD (Cal Kit) Dialog Box

Instructions

1. Cal Kit 1s the default selection under Select File Type.

2. Enter a file name in the Open field, or click Browse to navigate manually to the appropriate CalKit

Coefficient.ccf file.

3. Click Open to load the file or Cancel to return to the menu.
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SAVE (Cal Kit) Dialog Box

The SAVE (Cal Kit) dialog is used to save Cal Kit Coefficent Files from the VNA firmware to other locations
such as the instrument hard drive, a network drive, or an external memory device, allowing storage of multiple
files from available cal kits.

An alternate method is to a Windows program such as File Manager to copy files from the supplied USB flash
drive to the recommended internal hard drive location C:\AnritsuVNA\Data.

Previous
e “CAL KIT Menu” on page 9-10
Navigation
. I\B/IAIN | Calibration | CALIBRATION [TR] | Cal Kit Options| CAL KIT | Save Kit/Charac | SAVE (Cal Kit) Dialog
0X

'_! Save @
Select File Type
@ Cal Kit

(For Cal Kit Only)

Coadal

SOLT/SOLR

Cal Kit Name | K-Conn - |
| oKk | | Cancal |

Cal Kit radio button selected
Figure 9-8. SAVE (AUTOCAL CHARACTERIZATION/CAL) KIT FILE Dialog Box

Instructions
1. Cal Kit is the default selection under Select File Type.
2. Select a calibration kit characterization file from the Cal Kit Name drop-down menu:
e K-Conn
e GPC-3.5
« SMA
e N-Conn
¢ other types in the menu
3. Click OK to proceed or Cancel to return to the menu.
4. A SAVE AS dialog box appears with a default Cal Kit Coefficent Files (*.ccf) file name.
5. Navigate to a storage location:
e C:\AnritsuVNA\Data is recommended.

6. Click Save to save the file or Cancel to return to the menu.
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9-4 Calibration Utility Functions

CAL KIT INFO Dialog Box

The CAL KIT INFO dialog box provides access to instrument calibration kit information that is read-only for
selections from the Cal Standard drop-down menu, but editable for user-defined cal kits.

Previous

e “CAL KIT Menu” on page 9-10

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options| CAL KIT | Create/Edit Kit | CAL KIT INFO Dialog

Box

Select File Type
@ Cal Ki
(For Cal Kit Oniy)
e e
Cal Method SOLT -
Select Cal Standard |K-Conn{M) ~|[  Display

Controls for Cal Kit files.

Figure 9-9.

CAL KIT INFO Dialog Box

Instructions

1. Cal Kit is the default selection under Select File Type.

2. Select a connector type from the Select Cal Standard drop-down menu:

K-Conn (M)
K-Conn (F)
GPC-3.5 M)
GPC-3.5 (F)
SMA (M)
SMA (F)
N-Conn (M)
N-Conn (F)
2.4 mm (M)
2.4 mm (F)
TNC (M)
TNC (F)
V-conn (M)
V-conn (F)

MS46522A/MS46524A Series UIRM

PN: 10410-00332 Rev. J
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9-4 Calibration Utility Functions

Calibration Menus: 1-Port and 2-Port VNAs

e Wil-conn (M)

e Wil-conn (F)

e T7/16 M)

e 7/16 (F)

« GPC-7

¢ N-conn(75) (M)

¢ N-conn(75) (F)

e user defined 1 through 8 (M or F)
3. Click Display.

4. The STANDARD INFO read-only dialog box opens (Figure 9-10).
¢ Note that the dialog box title and content fields reflect selections made in the CAL SETUP menu

(“CAL SETUP Menu” on page 9-35).

5. Click OK to close the STANDARD INFO dialog box.
6. Click Close to close the CAL KIT INFO dialog box.

*# Standard Info (SOLT/R)

Broadband Load

co R

107: air equivalent length polymomial coefl

Sliding Load BreakPoirt Freq (in GHz)

2
Short (SN X000000
L0 (e-12) L1 {e-24) L2 (e-33)
0 0 0
Open (SN Y0000
0 fe-15) C1e27) C2(=-36)
4 200 0

BE Load 1 (SN XG0
o, 1ot Lo R

I BB Load 2 (SN X300
RiQ)

Where LH) = L0+ L1 *f+ L2*f"2+L3*f"3 and CF)=CO+C1*f+C2*f"2+C3*f"3

MN-Conn(M)
OO,
10 {mm}) LD (e-12) C0 (e-15)
] 0 0
10 {mm}) LD (e-12) CO {e-15)
] 0 0

Offset length {mm)
17.83

(Offset length (mm)
17.83

Figure 9-10.  STANDARD INFO Dialog Box
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RESTORE DEFAULT COEF. Dialog Box

Use the RESTORE DEFAULT COEF. dialog box to restore firmware-stored Cal Kit Coefficients fields back to
their default coefficients. For best performance, either install the cal kit coefficients file supplied with your cal
kit, or enter your user-defined coefficients before starting this procedure. The restore function is not available
to AutoCal kits as they do not have restorable characterization data.

Previous
e “CAL KIT Menu” on page 9-10

Navigation

« MAIN | Calibration | CALIBRATION [TR]| Cal Kit Options | CAL KIT | Restore Default Coef. | RESTORE
DEFAULT COEF. Dialog Box

fiL{ Restore Default Coef. x|
Select cal kits to restore default coefficient.
Ling Type
Select Cal Kt 1] KConn Al Selctal |
[] GPC-35
L] 3MA = Clear All |
] N-Conn
[ 24mm
] TNC =l
ok | Cancel |

Figure 9-11.  RESTORE DEFAULT COEF. (RESTORE DEFAULT COEFFICIENTS) Dialog Box

Instructions Restore Default Calibration Coefficients
Use this dialog to restore factory coefficients to available calibration kits.

1. Select the Line Type as required.
2. Select the Calibration Kits as required to be restored.
3. Click OK.
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Calibration Menus: 1-Port and 2-Port VNAs

Available Selections

The table below shows the available calibration kits in the Select Cal Kit field of the RESTORE DEFAULT
COEFFICIENTS dialog box. The available kits depend on the input combination selected for Line Type Media
and Cal Method

Table 9-1.

Calibration Kit Availability in the RESTORE DEFAULT COEF. Dialog Box

LINE TYPE Media Setting

CAL METHOD Setting

Available Calibration Kits

W1-Conn, V-Conn, K-Conn, 2.4 mm,

SOLT/SOLR 2.4 mmV, GPC-3.5, SMA, N-Conn,
Coaxial N-Conn (75), GPC-7, 7/16, TNC
SSLT W1-Conn
SSST W1-Conn
W1-Conn, V-Conn, K-Conn, 2.4 mm,
SOLT/SOLR GPC-3.5, SMA, N-Conn,
Non-Dispersive N-Conn (75), GPC-7, 7/16, TNC
SSLT W1-Conn
SSST W1-Conn
SOLT/SOLR 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
Microstrip SSLT 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
SSST 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
SOLT/SOLR No selections available
Waveguide SSLT WR10, WR12, WR15
SSST No selections available

9-16
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CAL OPTIONS Menu

The CAL OPTIONS menu provides control for use of interpolation and procedure for manual adapter removal.

Previous

e “CALIBRATION [TR] Menu” on page 9-5

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Options | CAL OPTIONS

Cal Options

Interpolation
| OFF

Perform Manual
Adapter Removal

Network
Extraction

-

Characterize Thru

Interpolation
Select toggles interpolation OFF and ON with a default state of OFF.

Interpolation allows additional interpolated measurement points between calibrated
measurement points. This is useful if the user wants to zoom into a specific area
without having to recalibrate the instrument. The interpolated points must lie
within the calibration frequency points.

Perform Manual Adapter Removal
Select displays the MANUAL ADAPTER REMOVAL dialog box.

Adapter removal permits accurate measurement of non-insertable devices using an
adapter of known electrical length and two full 12-term calibrations. Manual adapter
removal extracts the behavior of the adapter from the setup after a successful
calibration.

* “MANUAL ADAPTER REMOVAL Dialog Box” on page 9-18

Network Extraction

Use network extraction to generate an S-Parameter (.s2p) file for a set of networks.
The file can be embedded or de-embedded as required. Select displays the
NETWORK EXTRACTION dialog box.

e “NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-19

Characterize Thru
Select displays the THRU CHARACTERIZATION dialog box.

The THRU CHARACTERIZATION dialog box provides a process to characterize an
unknown Thru standard. Two 1-port calibrations are performed, one at the VNA port
and one at the end of the unknown Thru. A network extraction is performed to create

an s2p file characterizing the unknown thru. This s2p file can then be used in an
SOLT calibration.

e« “THRU CHARACTERIZATION Dialog Box” on page 9-20

Figure 9-12.  CAL OPTIONS (CALIBRATION OPTIONS) Menu
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Calibration Menus: 1-Port and 2-Port VNAs

MANUAL ADAPTER REMOVAL Dialog Box

The MANUAL ADAPTER REMOVAL dialog box provides a process to extract the electrical behavior of an
adapter after completion of a calibration procedure using different connectors at each end that are

incompatible with the DUT configuration.

Previous

e “CAL OPTIONS Menu” on page 9-17

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Options | CAL OPTIONS | Perform Manual Adapter Removal |
MANUAL ADAPTER REMOVAL Dialog Box

'y Manual Adapter Removal

(sl

NOTE:

@ 12

X File (adapter on 2nd port): Select File

Y File (adapter on 1st port):  Sgject File

Select Port Pair

Adapter Removal permits accurate measurement of non-nsertable devices. The process involves
using an adapter of known electrical length and performing two full 12-Tem calibrations.

Y file is the file with the calibration done with the adapter connected to port .
X file is the file with the calibration done with the adapter connected to port X.

OMNLY AVAILABLE FOR 2-PORT. For 4-port Adapter Removal. use network extraction for the snp
file of the adapter, and use de-embedding to de-embed it from the calibration.

Estimated Adapter Electrical Length (ps)

e !
Removal

Browse
Browse

m

-

34

Figure 9-13.

Instructions

MANUAL ADAPTER REMOVAL Dialog Box

Adapter removal permits accurate measurement of non-insertable devices. The process involves using an
adapter of known electrical length and performing two full 12-term calibrations. In the procedure below:

e The Y file is the file with the calibration when the adapter connected to Port 1.
e The X file is the file with the calibration when the adapter connected to Port 2

Procedure

1. Connect the adapter to port X, where X signifies any port. Perform a full 12-term (Full 2 Port) calibration
using Y' and Y as the test ports and store the calibration to disk.

2. Connect the adapter to port Y, where Y signifies any port that is not X. Perform a full 12-term calibration
using X and X' as the test ports and store calibration to disk.

3. Call up the X and Y files.

4. Input the estimated adapter electrical length.

5. Select Perform Adapter Removal to remove adapter.

9-18
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NETWORK EXTRACTION Dialog Box - 2-Port VNAs

The network extraction features provides a method of generating an S-Parameter (.s2p) file for a set of
networks. The.s2p file can then be embedded or de-embedded into the error coefficient of the VNA as required.
Four extractable network configurations are provided:

e Type A — Adapter Extraction — Extract one 2-port network

e Type B — Two Tier Calibration — Extract one 2-port network

e Type C — Inner and Outer Calibrations Available — Extract two 2-port networks
e Type D — Outer Cal Only — Extract two 2-port networks.

Previous
 “CAL OPTIONS Menu” on page 9-17

Navigation

* MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Network Extraction | NETWORK
EXTRACTION Dialog Box

Choose the type of desired extraction

Bxtract one 2-port netwark: BExtract two 2-port networks:
Type A Type C
TestPort Tast Port SR SR
Ad e a b Inner & Outer Cals P e B iz
apter Extraction C 2 £ Quert — =W —
Type B Type D
g rEmana ] Quter Cal Only,
e icataibatioe —E oy using divide-by-2 method
Bxtract four 2-port networks: BExtract two 4-port networks:
Type E Type G
Inner & Outer Cals - Outer Cal Only, - L& i 4P : 4P o [
available ... —1Ia using divide-by-2 method —Ja i L
e L o s e pb
Type F
Outer Cal Only, 2. 2} Legend: a = Reference Plane location/s of cal a
using divide-by-2 method —la £ AN
L 5 S — b = Reference Plane location/s of calb

# of locations n indicates cal type(n-port)

NETWORK EXTRACTION Dialog Box — Choose the type of desired extraction from the buttons below:
» Type A - Extract one (1) 2-Port Network - Adapter Extraction

» Type B - Extract one (1) 2-Port Network - Two Tier Calibration

» Type C - Extract two (2) 2-Port Networks - Inner and Outer Cals Available

» Type D - Extract two (2) 2-Port Networks - Outer Cal Only using divided-by-2 method

» Type E - Extract four (4) 2-Port Networks - Inner and Outer Cals Available

» Type F - Extract four (4) 2-Port Networks - Outer Cal Only using divided-by-2 method

» Type G - Extract two (2) 4-Port Networks - Outer Cal Only using divided-by-2 method

Figure 9-14. NETWORK EXTRACTION Dialog Box
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THRU CHARACTERIZATION Dialog Box

The THRU CHARACTERIZATION dialog box provides a process to characterize an unknown Thru standard.
Two 1-port calibrations are performed, one at the VNA port and one at the end of the unknown Thru. A

network extraction is performed to create an s2p file characterizing the unknown thru. This s2p file can then
be used in an SOLT calibration.

Previous
* “CAL OPTIONS Menu” on page 9-17
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Options | CAL OPTIONS | Thru Chracterization | THRU
CHARACTERIZATOIN Dialog Box

Cal a and b must share @ common test port. Both cals must be full 1-port type. Both cals must have
the exact same frequency poirts.

Cal A == 1 port cal without the unknown thru

Cal B == 1 port cal with the unknown thru connected and the cal plane at the open end of the thru
Instructions:

1) Select "Browse" to select the appropriate cal file.

2) Select "Perform Thru Characterzation” to perform the Characternization.

3) ¥ the characterization is successful, follow prompts to save the generated S2F file.

Cal A

File Selection
CalB

File Selection

One port Cal; Cal port used

Perform Thru
Characterization

(o]

Figure 9-15. THRU CHARACTERIZATION Dialog Box
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9-5 AutoCal Port Selection Setup

AUTOCAL (Port Selection) Menu

Use the AUTOCAL menu to define whether the AutoCal procedure will be for two-ports or only for one-port.

NOTE: To use the 36585 Series autocal with ShockLine VNAs, a serial to USB converter (Anritsu part
number 2000-1809-R USB to Serial adapter) must be employed to enable communication between the autocal
unit and the VNA. The proper comm port will need to be selected once the adapter has been installed.

Previous
e “CALIBRATE Menu” on page 9-6

Navigation
* MAIN | Calibration | CALIBRATION ]TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL

[2-Port Cal (2-Port VNAS)

AutoCal s Sets the AutoCal calibration function for 2-Port VNASs to a 2-port method and
displays the AUTOCAL PROCEDURE (2-PORT CAL) menu.

e “AUTOCAL SETUP Menu - 2-Port Cal” on page 9-22

2-Port Cal >

1-Port Cal (2-Port VNAs)

Sets the AutoCal calibration function for 2-Port VNAs to a 1-port method and
displays the AUTOCAL SETUP (1-PORT CAL) menu.

« “AUTOCAL SETUP Menu - 1-Port Cal” on page 9-28

1-Port Cal »>

b

Figure 9-16. AUTOCAL (Port Selection) Menu
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9-6 AutoCal 2-Port Cal Setup
AUTOCAL SETUP Menu - 2-Port Cal

Instrument Mode
e 2-Port VNA Mode

Previous
e« “AUTOCAL (Port Selection) Menu” on page 9-21

Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 2-Port Cal |
AUTOCAL SETUP

Modify Cal Setup

SmartCal Setup=S% . ; jisplays the MODIFY 2-PORT AUTOCAL SETUP dialog box. The dialog box
provides control settings for Auto Sense Module Orientation, Select Cal Type,
Modify Cal Setup Through Setup, Adapter Removal Port, and links to the THRU INFO and AIR
EQUIVALENT LENGTH CALCULATOR dialog boxes.

Port Selection e “MODIFY 2-PORT AUTOCAL SETUP Dialog Box” on page 9-23

| 1.7

Port Selection (Read Only)

Collwwe Displays the Ports selected for the AutoCal procedure. The settings are determined
| Full Two Port in the MODIFY 2-PORT AUTOCAL SETUP dialog box.

They Cal Type (Read Only)

| Internal

Displays the Cal Type selected for the AutoCal procedure. The settings are

Module OrieRt i determined in the MODIFY 2-PORT AUTOCAL SETUP dialog box.

| Auto Sense

= | Thru Type (Read Only)

Begin Cal ‘ Displays the Thru Type selected for the AutoCal procedure as either Internal Thru
or True Thru. The settings are determined in the MODIFY 2-PORT AUTOCAL SETUP
dialog box.

Module Orientation (Read Only)

Displays the left/right VNA Port orientation and assignment for the AutoCal
procedure. Options are either Left=P1 Right =P1 or Left=P2 and Right=P1. The
settings are determined in the MODIFY 2-PORT AUTOCAL SETUP dialog box.

Begin Cal (AutoCal 4-Port Cal)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu where the Cal Status button is
enabled and set to ON.

Figure 9-17.  AUTOCAL 2-PORT CAL SETUP Menu
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MODIFY 2-PORT AUTOCAL SETUP Dialog Box

Use the MODIFY 2-PORT SMARTCAL or AUTOCAL SETUP dialog box to change the calibration parameters
prior to an AutoCal calibration procedure. Options include the calibration and thru types to be used. If
required, an adapter removal calibration can be configured. For production installations, the left/right port
sense can be automatically or manually configured.

Previous
e “AUTOCAL SETUP Menu - 2-Port Cal” on page 9-22

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT | 2-Port Cal |
SMARTCAL SETUP | Modify Cal Setup | MODIFY 2-Port SMARTCAL SETUP Dialog Box

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT | 2-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 2-Port AUTOCAL SETUP Dialog Box

(the dialob box in the image below varies depending on if SmartCal or Autocal is selected)

[¥] Auto Sense Module Orientation [¥] Auto Sense Module Orientation
Select Calibration Kit Select Calibration Kit
@ SmartCal ) AutoCal () SmartCal @ AutoCal
Comm Port: | COM1
Select Cal Type Select Cal Type
@ Full 2 Port () 1 Path 2 Port {1-2) @ Full 2 Port ) 1 Path 2 Port (1—=2)
) Adapter Removal 1 1 Path 2 Port {2—>1) ") Adapter Removal ) 1Path 2 Port (2->1)
Through Setup Through Setup
@ Intemal Thru ) True Thru @ Intemal Thru ) True Thru
0.0000 : = 7.2000
[ ok | [ Cancad | [ ok | [ cancal

Figure 9-18. MODIFY 2-PORT SMARTCAL/AUTOCAL SETUP Dialog Box

SmartCal Dialog Box Descriptions

Auto Sense Module Orientation Check Box
o If selected, the AutoCal Module determines the Port A / B assignments.

e If not selected,manual port assignment is available in the port mapping section of the dialog box. The
user can select a radio button to assign ports A and B

Select Cal Type Area
Select one of the following using the provided radio buttons:

e Full 2 Port
¢ When selected, the Thru Select area becomes available.
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¢ When selected, the For Adapter Removal Only area is unavailable.
e Adapter Removal
¢ When selected, the Thru Select area becomes available and the Thru Info button appears.
e Select the Thru Info button to display the THRU INFO dialog box.
¢ When selected, the For Adapter Removal Only area becomes available.

e Select the Calculator icon to display the AIR EQUIVALENT LENGTH CONVERSION dialog box.
Use the calculator to convert length in ps to air equivalent length in mm.

e 1 Path 2 Port (1-->2)

* When selected, the Thru Select area becomes available.

¢ When selected, the For Adapter Removal Only area is unavailable.
e 1 Path 2 Port (2-->1)

¢ When selected, the Thru Select area becomes available.

* When selected, the For Adapter Removal Only area is unavailable.

Through Setup Area
This area is available for all AutoCal Types. The button selection options are:

e Internal Thru
e If selected, the AutoCal module uses internal circuitry to determine the through values.
e The Thru Info button is unavailable.

e True Thru

o If selected, the AutoCal module will prompt the user to remove the module and connect the ports
with a through line.

e If selected, the Thru Info button becomes available. When clicked, the THRU INFO dialog box
appears and allows input of values for Thru Length, Thru Line Impedance, Thru Line Loss, and
Thru Frequency Setting.

e In the Thru Line Length field, enter the line length in mm. For example, enter a value of
30 mm.

e In the Line Impedance field, enter the impedance in ohms. For example, use the default
value of 50 ohms.

* In the Line Loss field, enter the loss as dB per mm. For example, enter a value of 0.1 dB/mm.

e Inthe @ Frequency field, enter the working frequency in GHz. For example, enter a value of
45 GHz.

e When all entries are complete, click OK to return to the Modify 2-Port AutoCal Setup dialog
box.

e “THRU INFO Dialog Box” on page 9-94

For Adapter Removal Only Area

This area is only available if Adapter Removal button was selected in the Select Cal Type area above. The
adapter removal controls are:

Adapter Port Select Radio Buttons
e Port A
e Port B

Adapter Length (mm) Field
Available as either a direct entry field or using the dialog box below to calculate the parameters.

e To use the calculator dialog, click the Calculator icon.

e The AIR EQUIVALENT LENGTH CONVERSION CALCULATOR dialog box appears. Entries can be typed
in or incremented by clicking the field up/down arrows, or by pressing the keyboard up/down arrow keys.

¢ Enter the adapter length in ps. For example, enter a length of 100 ps.

9-24 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM



Calibration Menus: 1-Port and 2-Port VNAs 9-6 AutoCal 2-Port Cal Setup

¢ Enter the adapter dielectric constant. For example, enter a dielectric constant for polyethylene of
2.26.

e Click the Calculate Air Equivalent Length button.

¢ The air equivalent length in mm is: 9.9778515... or 9.9779.

¢ Click OK and the result appears in the For Adapter Removal Only Length field.

e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

Manual Port Orientation Area
This area is only available if the Auto Sense Module Orientation check box at the top of the dialog box is
deselected. Refer to Figure 9-18 on page 9-23

» If the Auto Sense check box is selected, the Port A / Port B buttons at the bottom of the dialog box are
unavailable. The instrument identifies the Port A/ Port B and directs the user to the appropriate port.

» If the Auto Sense check box is deselected, the Port A / Port B buttons at the bottom of the dialog box are
available. The user defines which port is “Port A” and which port is “Port B”. This is especially useful if
the instrument is oriented differently from the work environment. Options are:

¢ Port 1=Port A, Port 2=Port B
¢ Port 1=Port B, Port 2=Port A

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

AutoCal Dialog Box Descriptions

Auto Sense Module Orientation Check Box
e If selected, the AutoCal Module determines the Port Left/Right assignments.

e If not selected, the Left/Right manual assignment area at the bottom of the dialog box is available. The
user can select a radio button for either:

e Left = Port 1, Right = Port 2
* Right = Port 1, Left = Port 2

Select Cal Type Area
Select one of the following using the provided radio buttons:

e Full 2 Port
* When selected, the Thru Select area becomes available.
e When selected, the For Adapter Removal Only area is unavailable.
* Adapter Removal
¢ When selected, the Thru Select area becomes available and the Thru Info button appears.
e Select the Thru Info button to display the THRU INFO dialog box.
e When selected, the For Adapter Removal Only area becomes available.

e Select the Calculator icon to display the AIR EQUIVALENT LENGTH CONVERSION dialog box.
Use the calculator to convert length in ps to air equivalent length in mm.

¢ 1 Path 2 Port (1-->2)

¢ When selected, the Thru Select area becomes available.

¢ When selected, the For Adapter Removal Only area is unavailable.
e 1 Path 2 Port (2-->1)

¢ When selected, the Thru Select area becomes available.

¢ When selected, the For Adapter Removal Only area is unavailable.
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Through Setup Area
This area is available for all AutoCal Types. The button selection options are:

e Internal Thru
o If selected, the AutoCal module uses internal circuitry to determine the through values.
¢ The Thru Info button is unavailable.

e True Thru

e If selected, the AutoCal module will prompt the user to remove the module and connect the ports
with a through line.

o If selected, the Thru Info button becomes available. When clicked, the THRU INFO dialog box
appears and allows input of values for Thru Length, Thru Line Impedance, Thru Line Loss, and
Thru Frequency Setting.

e In the Thru Line Length field, enter the line length in mm. For example, enter a value of
30 mm.

e In the Line Impedance field, enter the impedance in ohms. For example, use the default
value of 50 ohms.

¢ In the Line Loss field, enter the loss as dB per mm. For example, enter a value of 0.1 dB/mm.

* In the @ Frequency field, enter the working frequency in GHz. For example, enter a value of
45 GHz.

e When all entries are complete, click OK to return to the Modify 2-Port AutoCal Setup dialog
box.

e “THRU INFO Dialog Box” on page 9-94

For Adapter Removal Only Area

This area is only available if Adapter Removal button was selected in the Select Cal Type area above. The
adapter removal controls are:

Adapter Port Select Radio Buttons
o Left
e Right

Adapter Length (mm) Field
Available as either a direct entry field or using the dialog box below to calculate the parameters.

¢ To use the calculator dialog, click the Calculator icon.

e The AIR EQUIVALENT LENGTH CONVERSION CALCULATOR dialog box appears. Entries can be typed
in or incremented by clicking the field up/down arrows, or by pressing the keyboard up/down arrow keys.

* Enter the adapter length in ps. For example, enter a length of 100 ps.

* Enter the adapter dielectric constant. For example, enter a dielectric constant for polyethylene of
2.26.

e Click the Calculate Air Equivalent Length button.

¢ The air equivalent length in mm is: 9.9778515... or 9.9779.

¢ Click OK and the result appears in the For Adapter Removal Only Length field.
“AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

Manual Port Orientation Area

This area is only available if the Auto Sense Module Orientation check box at the top of the dialog box is
deselected.

» Ifthe Auto Sense check box is selected, the Left/Right buttons at the bottom of the dialog box are
unavailable. The instrument identifies the left/right ports, and directs the user to the appropriate port.

« If the Auto Sense check box is deselected, the Left/Right buttons (Callout 8) at the bottom of the dialog
box are available. The user defines which port is “Left” and which port is “Right”. This is especially
useful if the instrument is oriented differently from the work environment. Options are:
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e Left = Port 1, Right = Port 2
e Right = Port 1, Left = Port 2

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

For Adapter Removal Only Area

This area is only available if Adapter Removal button was selected in the Select Cal Type area above. The
adapter removal controls are:

Adapter Port Select Radio Buttons
o Left
* Right

Adapter Length (mm) Field
Available as either a direct entry field or using the dialog box below to calculate the parameters.

¢ To use the calculator dialog, click the Calculator icon.

e The AIR EQUIVALENT LENGTH CONVERSION CALCULATOR dialog box appears. Entries can be typed
in or incremented by clicking the field up/down arrows, or by pressing the keyboard up/down arrow keys.

* Enter the adapter length in ps. For example, enter a length of 100 ps.

¢ Enter the adapter dielectric constant. For example, enter a dielectric constant for polyethylene of
2.26.

* Click the Calculate Air Equivalent Length button.

¢ The air equivalent length in mm is: 9.9778515... or 9.9779.

e Click OK and the result appears in the For Adapter Removal Only Length field.

e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

Manual Port Orientation Area
This area is only available if the Auto Sense Module Orientation check box at the top of the dialog box is
deselected.

« If the Auto Sense check box is selected, the Left/Right buttons at the bottom of the dialog box are
unavailable. The instrument identifies the left/right ports, and directs the user to the appropriate port.

» If the Auto Sense check box is deselected, the Left/Right buttons (Callout 8) at the bottom of the dialog
box are available. The user defines which port is “Left” and which port is “Right”. This is especially
useful if the instrument is oriented differently from the work environment. Options are:

e Left = Port 1, Right = Port 2
¢ Right = Port 1, Left = Port 2

Completing AutoCal Setup
When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

e Figure 9-17, “AUTOCAL 2-PORT CAL SETUP Menu” on page 9-22
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9-7 AutoCal 1-Port Cal Setup
AUTOCAL SETUP Menu - 1-Port Cal

Previous
e “AUTOCAL (Port Selection) Menu” on page 9-21

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 1-PORT CAL |
1-Port Cal | SMARTCAL SETUP

Modify Cal Setup

SmartCal Setup—=3&  Select displays the MODIFY 1-PORT AUTOCAL SETUP dialog box. The dialog box
provides control settings for 1-Port Calibration Ports and Port A / Port B

Modify Cal Setup Identification.

e« “MODIFY 1-PORT AUTOCAL SETUP Dialog Box” on page 9-29

Port Selecti
| L . ':n Port Selection (Read Only)

Displays the Port or Ports selected for the AutoCal procedure. The settings are
Cal Type determined in the MODIFY 1-PORT AUTOCAL SETUP dialog box.

| One Port Cal/s

Cal Type (Read Only)

Port 1 Onemtasion 1 Displays the Cal Type selected for the AutoCal procedure. The setting is defined in
| Auto Sense the AUTOCAL PORTS menu.

Port 2 Orientation

| Auto Sense

. | Port 1 Orientation (Read Only)

This read-only button only appears if Port 1 was selected in the MODIFY 1-PORT
AUTOCAL SETUP dialog box. If available, shows the Port A / Port B assignment for
Port 1.

e« “MODIFY 1-PORT AUTOCAL SETUP Dialog Box” on page 9-29

Begin Cal

Port 2 Orientation (Read Only)

This read-only button only appears if Port 2 was selected in the MODIFY 1-PORT
AUTOCAL SETUP dialog box. If available, shows the Port A / Port B assignment for
Port 2.

* “MODIFY 1-PORT AUTOCAL SETUP Dialog Box” on page 9-29

Begin Cal (AutoCal 1-Port Cal)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu when the Cal Status button is
enabled and set to ON.

e “CALIBRATION [TR] Menu” on page 9-5
Figure 9-19. AUTOCAL SETUP Menu - One-Port Calibration
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MODIFY 1-PORT AUTOCAL SETUP Dialog Box

Previous
e “AUTOCAL SETUP Menu - 1-Port Cal” on page 9-28

Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 1-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 1-PORT AUTOCAL SETUP Dialog Box

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 1-Port Cal |
SMARTCAL SETUP | Modify Cal Setup | MODIFY 1-PORT AUTOCAL SETUP Dialog Box

53m|I7 # Modify 1-Port SmartCal Semy

Auto Sense Module Orientation
Select Calibration Kit Select Calibration Kit
) SmartCal @ AutoCal @ SmartCal ) AutoCal

Comm Port: COM1

1-Port Cal Port/s 1-Port Cal Port/s
Requires 1 cal per port: Requires 1 cal per port:
[¥] Pot 1 [¥] Port 2 @] Pot1  [¥] Poit 2
Pott 1Cal: @ Left =Port 1 (™) Right = Port 1
Pot2Cal: @ Left=Pot2 (O Right="Port2
[ ok ] | Cancd | [ ok ] | Cancel

Figure 9-20.  MODIFY 1-PORT SMARTCAL/AUTOCAL SETUP Dialog Box

SmartCal Dialog Box Descriptions

Auto Sense Cal Port(s)

The Auto Sense selection check box is on by default in the SmartCal option. Auto sense is not available in the
Autocal option.

1-Port Cal Port(s)

Select either one or both of the available ports. Ports will be automatically mapped depending on the choice for
one port cal or both.

e Port 1 Only

e If selected, the Port 1 Cal Left/Right area is available.
e Port 1 and Port 2

e If selected, the Port 1 Cal Left/Right area is available.
e Port 2 Only

» If selected, the Port 2 Cal Left/Right area is available.

Port 1 Cal Left/Right Radio Buttons

Port 1 above must be selected to make the radio buttons available. If available, allows the following port
left/right options:
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e Left =Port 1
e Right =Port 1

Port 2 Cal Left/Right Radio Buttons

Port 2 above must be selected to make the radio buttons available. If available, allows the following port

left/right options:

e Left = Port 2
* Right = Port 2

AutoCal Dialog Box Descriptions

Auto Sense Cal Port(s)
The Auto Sense selection check box is not available in AutoCal 1-Port1
Select either one or both of the available ports.
e Port 1 Only
e If selected, the Port 1 Cal Left/Right area is available.
e Port 1 and Port 2
e If selected, the Port 1 Cal Left/Right area is available.
e Port 2 Only
e If selected, the Port 2 Cal Left/Right area is available.

Port 1 Cal Left/Right Radio Buttons

Port 1 above must be selected to make the radio buttons available. If available, allows the following port

left/right options:

e Left=Port1
e Right =Port 1

Port 2 Cal Left/Right Radio Buttons

Port 2 above must be selected to make the radio buttons available. If available, allows the following port

left/right options:

e Left = Port 2
* Right = Port 2
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9-8 Manual Calibration Menus and Dialog Boxes

The MANUAL CAL menu buttons select a calibration type and then open the main setup menu for that type.

In main setup menus, the Modify Cal Setup button opens the CAL SETUP menu which has CAL METHOD, LINE
TYPE, and Edit Cal Params buttons. Edit Cal Params opens a calibration parameter configuration dialog box
showing parameters appropriate to the cal type, cal method, and line type.

The selection of parameters shown on a menu or dialog depends on the configuration set by previous parameter
selections higher in the tree.

The figure “Manual Calibration Setup Menus (1 of 2)” on page 9-31 summarizes the configuration menus and
dialogs.

@

1. MANUAL CAL menu

2. TWO PORT CAL, ONE PORT CAL/S (select cal for a specific single port), TRANSMISSION RESPONSE,
REFLECTION RESPONSE menus

Figure 9-21.  Manual Calibration Setup Menus (1 of 2)
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Calibration Menus: 1-Port and 2-Port VNAs

@ :

@

% SOLT/SOLR

© Ful2Pot ) 1Fath2Pot(152) O 1Path2Fot 2->1)
Load Type.
© Broadband load () Siding Load

Through/Reciprocal Setup
Select Line. Lenghnm) B Line Impedance @)

e mpadance )
Cal ACorfig. Cal B Corfig.
Select Two Portsfor Cal A Cal B Ports
Port 1 Port 2 Port 3 Port 4 O Pot 1 O Por2 Pot 3 Port 4
Select Cal Type: Select Cal Type.

© Ful2Por O 1Path2Pot(3->4)  © 1Path 2Por (653
Load Type.
© Broacband load () Siding Load

Theough/Recprocal Setup
Select Line Lengh ) B Lie impedance ()

Through <] powo [ 0000 =]
Line Loss (dB/mm) @ Frequency (GHz)

~ Reciprooainotalowsd between 12 20d 34.

Test Ports
Test Port 1 (NConn(F)

DUT Connector N-Conn(M) he ‘Standard Info
SecBlmd  © Lond1 O Lond2

Test Port 2 (NConn(F)

DUT Connector NConn(M) . ‘Standard Info
SedBBloat.  © Load! O Loni2

Trrough -] [oooo 1] 50000
L Loss (@B/mm) @ Frequency (GHo)

* Resipracsi ot alowed between 120 34,

Test Port 3 (NConn(F)

)
DUT Comnector [recomy  v] [ Stenda o |
SelectBBLoad: @ Load1 () Load?2 Load Cal Ki

Test Pott 4 (NComn(7)

DUT Connector N-Conn{M) A ‘Standard Info
SeectBBLont  © Lot O Losd2

MODIFY CAL SETUP menu
CAL SETUP menu

CAL METHOD menu

LINE TYPE menu

o o M w

7. TWO PORT CAL SETUP (example: SOLT/R, COAXIAL) dialog box

Figure 9-22.

Manual Calibration Setup Menus (2 of 2)
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Calibration Menus: 1-Port and 2-Port VNAs 9-8 Manual Calibration Menus and Dialog Boxes

Manual Calibration Types
e 2-Port Calibration
e 1-Port Calibration
e Transmission Frequency Response Calibration

e Reflection Frequency Response Calibration

Manual Calibration Methods
e SOLT/SOLR - Short-Open-Load-Thru / Short-Open-Load-Return
e SSLT - Offset Short or Short-Short-Load-Thru
e SSST - Triple Offset Short or Short-Short-Short-Thru
e LRL/LRM - Line-Reflect-Line / Line-Reflect-Match

Calibration Line Types

* Coaxial
¢ Non-Dispersive - Essentially the same as coaxial
e Waveguide

e Microstrip

Manual Calibration Dialog Box Settings

All permissible combinations of the calibration parameters above can be further modified through a series of
dialog boxes that control DUT connectors, load types such as broadband or sliding loads, port selection,
through types, reference plane location, number of bands, and similar settings. Many of these dialog boxes are
shown in this document and all are summarized in tables.
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MANUAL CAL Menu
Previous
e “CALIBRATE Menu” on page 9-6
Navigation
¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL

3 = 2-Port Cal
anua

E Select displays the Two Port Cal menu where the calibration step-by-step procedure
is carried out. Also called 12 Term Calibration. This is the most complete calibration,
and fully corrects the four S-parameters (S11, S12, S21, and S22) parameters for
both instrument ports.

1-Port Cal >  “TWO PORT CAL Menu” on page 9-39

‘ 2-Port Cal >

Transmission |, 1-Port Cal

Freq. RESTEES Select displays the One Port Cal menu. Allows selecting which port is to be

corrected,A single reflection parameter, configured in the Edit Cal Params | CAL
SETUP dialog, is fully corrected (S11 or S22). Both ports can be covered but only
reflection measurements are corrected.

* “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63

Reflection
Freq. Response

Transmission Freq. Response

Selecting the Transmission Frequency Response button displays the Trans Freq
menu. During the calibration configuration in the Edit Cal Params | CAL SETUP
dialog, select forward or reverse or both directions.

¢« “TRANS. RESPONSE Menu” on page 9-77

Reflection Freq. Response

Select displays the Refl. Response menu.
 “REFL. RESPONSE Menu” on page 9-83

Figure 9-23.  MANUAL CAL (MANUAL CALIBRATION) Menu
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Calibration Menus: 1-Port and 2-Port VNAs 9-8 Manual Calibration Menus and Dialog Boxes

CAL SETUP Menu

Use the CAL SETUP menu to set the calibration method (for example SOLT/R), the calibration line type (such
as coaxial or microwave), and additional parameters for ports and connectors shown via the Edit Cal
Parameters button and the linked CAL SETUP dialogs.

Previous

e The CAL SETUP menu can be accessed from multiple menus depending on the manual calibration type
selected on the MANUAL CAL menu.

e “TWO PORT CAL Menu” on page 9-39
e “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63
e« “TRANS. RESPONSE Menu” on page 9-77
« “REFL. RESPONSE Menu” on page 9-83
Navigation Alternatives

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 1-Port Cal |
ONE PORT CAL | Modify Cal Setup | CAL SETUP

e MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL
| Transmission Freq, Response | TRANS. RESPONSE | Modify Cal Setup | CAL SETUP

e MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL
| Reflection Freq, Response | REFL. RESPONSE | Modify Cal Setup | CAL SETUP

(continued on next page)
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Cal Setup E
Cal Method 4
|  SOLT/SOLR
Line Type
| Coaxial

Edit Cal Params !

Cal Method

The field displays the currently selected calibration method (either SOLT/SOLR,
LRL/LRM, SSLT, or SSST). Clicking the button displays the CAL METHOD menu for
selection of the calibration method. Once a selection i1s made, the display returns to
the CAL SETUP menu.

e “CAL METHOD Menu” on page 9-37

Line Type

The field displays the currently selected line type such as Coaxial (the default value)
or others. The button opens the LINE TYPE menu which allows selecting a line type.
Once a selection is made, the display returns to the CAL SETUP menu.

e “LINE TYPE Menu” on page 9-38

Edit Cal Params

The button opens a calibration setup dialog box with parameters appropriate to the
configuration. The displayed name of the dialog box always changes to match the
combination of selected calibration type, calibration method, and line type.

« Dialog box name format: [Cal Type] [Cal Method] Cal Setup [Line Type]

* For example, if Full 2 Port, SOLT/SOLR, and Coaxial were selected, the dialog
box name is:

* Full Two Port Cal Setup (SOLT/R, Coaxial)

« Examples of Cal Setup dialog boxes using Coaxial line type are available in the
links below:

« “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 9-43
« “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port
VNA” on page 9-46
e A summary table lists dialog box contents for all other combinations of method
and line type:

e Table 9-2, “Manual 2-Port Cal Setup Dialog Box Summary” on page 9-55

Figure 9-24.  CAL SETUP (CALIBRATION SETUP) Menu - 2-Port VNAs
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Calibration Menus: 1-Port and 2-Port VNAs 9-8 Manual Calibration Menus and Dialog Boxes

CAL METHOD Menu

Use the CAL METHOD menu to select whether the method of SOLT/SOLR,, SSLT, SSST, or LRL/LRM will be
used during the calibration.

Previous

e “CAL SETUP Menu” on page 9-35

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method | CAL METHOD

e The navigation path above assumes that Two Port Cal calibration type was selected on the Manual Cal

menu.

Cal Method E

%  SOLT/SOLR

Offset Short
(SSLT)

Triple Offset
Short (55ST)

LRL/LRM A

Selecting any button marks the selection with the select icon, de-selects the other
button, and auto-returns to the CAL SETUP menu.

SOLT/SOLR

Selecting the SOLT/SOLR button sets the calibration method to
Short-Open-Load-Thru (or Short-Open-Load-Reciprocal) and then auto-returns to
the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Offset Short (SSLT)

Selecting the Offset Short (SSLT) button sets the calibration method to
Short-Short-Load-Thru and then auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Triple Offset Short (SSST)

Selecting the Triple Offset Short (SSST) button sets the calibration method to
Short-Short-Short-Thru and then auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

LRL/LRM

Selecting the LRL/LRM button sets the calibration method to Line-Reflect-Line or
Line-Reflect-Match and then auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Figure 9-25. CAL METHOD Menu - 2-Port VNAs
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LINE TYPE Menu

Use the LINE TYPE menu to select from coaxial, non-dispersive, waveguide, or microstrip line types.
Non-dispersive is for line types such as coplanar waveguide, stripline, or twin-lead and is treated the same as

coaxial line.

Previous

e “CAL SETUP Menu” on page 9-35.

Navigation

+ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Line Type | LINE TYPE

Line Type E

0 Coaxial

Non-Dispersive

Waveguide

Microstrip !

Auto-Return Button Selection Group

The four buttons of the LINE TYPE menu form an auto-return button selection group.
Selecting any one button marks the selection with the select icon, de-selects the
other three buttons, and auto-returns to the CAL SETUP menu.

Coaxial (Line Type)

Select sets the line type to coaxial, marks the button with the select icon, de-selects
the Non-Dispersive, Waveguide, and Microstrip buttons, and then auto-returns to the
CAL SETUP menu.

 “CAL SETUP Menu” on page 9-35

Non-Dispersive (Line Type)

Non-dispersive line types, such as Coplanar Waveguide, Stripline, or twin-lead, are
used on transmissions. The system treats non-dispersive lines the same as coaxial
line types.

Select sets the line type to non-dispersive, marks the button with the select icon,
de-selects the Coaxial, Waveguide, and Microstrip buttons, and then auto-returns to
the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Waveguide (Line Type)
Waveguide is transmission media such as rectangular or circular waveguide.

Select sets the line type to waveguide, marks the button with the select icon,
de-selects the Coaxial, Non-Dispersive, and Microstrip buttons, and then auto-returns
to the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Microstrip (Line Type)
Microstrip line is typically used in on-wafer media.

Select sets the line type to microstrip, marks the button with the select icon,
de-selects the Coaxial, Non-Dispersive, and Waveguide buttons, and then
auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Figure 9-26. LINE TYPE Menu
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9-9 Manual 2-Port Cal Setup

TWO PORT CAL Menu

Button Availability

e The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and
LINE TYPE menus and on the resultant TWO PORT CAL SETUP dialog box.

* A representative menu is shown below.

e The example procedures at the end of this chapter show examples of various TWO PORT CAL menus.

Previous

e “MANUAL CAL Menu” on page 9-34

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |

TWO PORT CAL

Port Selected

| 1,2

Port 1
Reflective Devices

Port 2
Reflective Devices

Thru/Recip

Isolation
(Optional)

Done

Abort Cal

>

Modify Cal Setup
Select displays the CAL SETUP menu.

e “CAL SETUP Menu” on page 9-35

Here, changes to the calibration method, line type, and associated parameters are
made on the CAL METHOD, LINE TYPE and Edit Cal Params submenus.

¢ Calibration method options are: SOLT/SOLR or LRL/LRM.
e Line Type is Coaxial.
A composite view of the CAL SETUP menu set is available in the figure below:
¢ Figure 9-21, “Manual Calibration Setup Menus (1 of 2)” on page 9-31
Descriptions of the calibration configuration menus are available at:
e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37

A summary of 2-port calibration setup dialog box controls and functions is available
in the table below:

¢ Table 9-2, “Manual 2-Port Cal Setup Dialog Box Summary” on page 9-55

Ports Selected (Read Only)

A display button showing the port numbers that are in the calibration.

(continued)

Figure 9-27. TWO PORT CAL MENU - Typical Example (1 of 2)
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Completion Menu Buttons

For this example menu, the Port 1 Reflective Devices to the Isolation (Optional)
buttons link to completion submenus where additional calibration procedures are
performed.

For example, the Port 1 Reflective Devices button (shown below at #1) links to the
REFL. DEVICES PORT 1 submenu. As each procedure is completed, the submenu
button is marked with a completion checkmark. When all the procedures on the
submenu are completed, use the Back button to return to the TWO PORT CAL menu.

Port 1 - @ Port 1 - ®

Reflective Devices e Reflective Devices

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Port 1 Reflective Devices

When selected, provides the REFL. DEVICES PORT 1 menu. Each button represents
a completion task. When ready for the task, click the button, and the instrument
performs the calibration. When the calibration task is successfully completed, the

button is marked with a completion checkmark. When all tasks are completed on the
menu, return to the TWO PORT CAL menu.

Port 2 Reflective Devices

When selected, displays the REFL. DEVICES PORT 2 menu. When all tasks are
completed, return to the TWO PORT CAL menu.

Thru/Recip

When selected, displays the THRU/RECIP menu. When all tasks are completed,
return to the TWO PORT CAL menu.

Isolation (Optional)

When selected, displays the ISOLATION menu. When all tasks are completed, return
to the TWO PORT CAL menu.

Done

This button is unavailable until all calibration tasks have been successfully
completed. When available, select the button to return to the CALIBRATION menu
when the Cal Status is set to ON.

e “CALIBRATION [TR] Menu” on page 9-5

Abort Cal
Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION [TR] Menu” on page 9-5

Figure 9-27.

TWO PORT CAL MENU - Typical Example (2 of 2)
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REFLECTIVE DEVICES Menu

Refl. Device(s

Port 1 Connector

-——-Port 1----

| K-Conn(M)

Open

Short

‘ Load

L

Port 1 Connector

Double-clicking it opens the One-Port Cal Setup Dialog for setup of parameters
relevant for the calibration

Open

Clicking this performs the calibration. When the action is complete, a checkmark
appears.

Short

Clicking this performs the calibration. When the action is complete, a checkmark
appears.

Load

Clicking this performs the calibration. When the action is complete, a checkmark
appears.

Figure 9-28.  REFLECTIVE DEVICES MENU
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Manual 2-Port Cal Setup Dialog Boxes

From the TWO PORT CAL menu, Modify Cal Setup button links to the CAL SETUP menu, where the Edit Cal
Params button displays the appropriate configuration dialog box with that vary depending on the settings
made in the MANUAL CAL, CAL SETUP, CAL METHOD, and LINE TYPE menus. Sample dialog boxes are
described in the sections below for:

 “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-43
e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-46
For all other calibration combinations, see the summary table of all dialog boxes and their controls:

e Table: “Manual 2-Port Cal Setup Dialog Box Summary” on page 9-55.
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TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
Prerequisites
» Cal Method = SOLT/SOLR
e Line Type = Coaxial
Previous
e “CAL SETUP Menu” on page 9-35
Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |

TWO-PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO-PORT CAL SETUP (SOLT/R,
COAXIAL Dialog Box

" Two Port Cal Setup.
Ref Impedance ({2} 50.000 =
Select Cal Type Through/ Reciprocal
@ Full 2 Port (7)1 Path 2 Port {1-22) ) 1 Path 2 Port {2-21) ;
Select Line
Lo Tpe
@ Broadband Load ") Sliding Load
Length {mm) @&
0.0000 L

-

Test Port 1 {N-ConniF))

Line Impedance (1)
Cal Kit

[ N-Conn{M) | | Standard Info_| 50.000 =
i ; [ UseS52P for Thu
Select BB Load: @ load1 () Load 2 Load Cal Kit

Line Loss (dB/mm)
0.0000 =

-

Test Port 2 (N-Conn(F))
Cal Kt [N-Conn(M) ~| | Standard Info_|

@ Frequency (GHz)

Select BB Load: @ Load1 () Load2 | Load Cal Kit il +

| ok | | Canedl |

Figure 9-29.  Edit Cal Params - TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
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Calibration Menus: 1-Port and 2-Port VNAs

Reference Impedance
Reference Impedance is 50 ohms.

Select Cal Type

Select from three radio button controlled options:

e Full 2 Port

e 1Path 2 Port (1 -->2)

e 1Path 2 Port (2 -->1)
Load Type Area

Select from two radio button controlled options:

e Broadband Load

e Sliding Load. If Sliding Load is selected:

* A message appears in the “Still requires broadband loads below sliding load breakpoint

frequency.”

¢ A Sliding Load button appears on the PORT 1 REFLECTIVE DEVICES menu and on the PORT 2

REFLECTIVE DEVICES menu.

Test Port 1 Connector Type Area

Select the DUT Connector Type from a drop-down menu list with options of:

e K-Conn (M)
e« K-Conn (F)

e GPC-3.5 (M)
e GPC-3.5 (F)
e SMA (M)

« SMA (F)

¢ N-Conn (M)
¢ N-Conn (F)

e 2.4 mm (M)
e 2.4mm (F)

e TNC (M)

e TNC (F)

e V-conn (M)

e V-conn (F)

e Wil-conn (M)
e Wil-conn (F)
e 7/16 M)

e 17/16 (F)

e GPC-7

¢ N-conn(75) M)
¢ N-conn(75) (F)

e user defined 1 through 8 (M or F)
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Select BB Load for Test Port 1 Area
Select BB Load number for Test Port 1:
e Load1
e Load?2
Load Cal Kit
Prompts the LOAD dialog box.
Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Test Port 2 Connector Type Area

Select the DUT Connector Type from a drop-down menu list with options the same as the Test Port 1
Connector area above.

Test Port 2 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Select BB Load for Test Port 2 Area
Select BB Load number for Test Port 2:
e Load1
e Load 2.
Load Cal Kit
Prompts the LOAD dialog box.
Through/Reciprocal Area

Located on the right side of the dialog box, these controls allow characterization of the through/reciprocal line
settings.

e Select Line. Allows options of:
e Through
* Reciprocal
e Length (mm)
¢ Input line length in mm.
e Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.

¢ “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box”
on page 9-92

e Line Impedance (Ohms)
e Input defaults to be 50 Ohms. Any numeric value accepted.
e Line Loss (dB/mm)
e Allows input of a line loss in dB per mm at the frequency specified in the field below.
e @ Frequency (GHz)
e Allows input of a frequency setting for the Line Loss factor input above.
OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu.
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TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA
Prerequisites
e (Cal Method = LRL/LRM
e Line Type = Coaxial
Previous
e “CAL SETUP Menu” on page 9-35
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO-PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO-PORT CAL SETUP (LRL/LRM,
COAXIAL Dialog Box

Z] Two Port Cal Setup (LRL/LRM, Coaxial) ﬁl

Ref Impedance (£2)

— Reference Plane Location

' Ends of Line 1 " Middle of Line 1

— Band Definttion

Mumber of Bands |1 'I

Band 1 standard1 ||J-r1e — Line Length {mm) |u_[muu 3:
standard? Il_ine vI Line Length {mm) ID.DDDD 3:

standard3 Reflection Type IUse Opendike component J

Line Loss {dE;’mm]I[}- 0000 5 Line Loss Frequency (GHz) I[:- 0000 3

— Reflection Standards

Opendike Standard Offset Length (mm) ID_DL‘,-[}-D 3:

ok | Cancel |

Figure 9-30.  Edit Cal Params - TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box

Reference Impedance

Reference impedance is 50 Ohms.
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Reference Plane Location
Select from two radio button controlled options:

e Endsof Line 1

e Middle of Line 1
Band Definition
Select one or two bands from the pull-down menu.

e Number of Bands = 1. Only the Band 1 Definition Area is present.

¢ Number of Bands = 2. The Band 1 Definition and the Band Break Point areas appear.
Band 1 Definition
Provides the following fields and controls for Band 1:

e Band 1 Standard 1 = Defaulted to Line.

e Line Length (mm) for Standard 1. Allows input of the line length in mm.

e Line Loss (dB/mm). Allows input of a line loss in dB per mm at the frequency specified in the field
below.

e @ Frequency (GHz). Allows input of a frequency setting for the Line Loss factor input above.
e Band 1 Standard 2. Select from Line or Match in pull-down menu.

o If Line is selected, Standard 3 Reflection Type allows selection of Use Open-like component or Use
Short-like component.

e If Match is selected, standard3 Reflection Type allows selection of Use Open-like component or
Use Short-like component, and displays a Match Info button, which opens the User Define Match
Devices dialog box

Band 2 Definition

The Number of Bands field above must be set to “2” for this area and the Band Break Point area described below
to be displayed. Provides the following fields and controls for Band 2.

Band 2 Standard 4

A pull-down menu with selection of:
e Line Match

Band 2 Standard 5

A pull-down menu with selections of:
e Use device 1
e Use device 2

e Use new line. If selected, additional fields appear as Line Length (mm), Line Loss (dB/mm), and
@ Frequency (GHz).

If Line is selected for Standard 4, the Line Length (mm) field is available. The standard6 Reflection Type field
choices are limited to:

¢ Use Short-like component. If selected, the Reflection Component area below has two fields of Open-like
Offset Length (mm) and Short-like Offset Length (mm).

e Use Open-like component. If selected, the Reflection Component area below has one field of Open-like
Offset Length (mm).

If Match is selected for Standard 4, the Match Info button is available with choices of:

¢ The Match Info button appears. Select displays the USER DEFINED MATCH DEVICES dialog box appears
which allows configuration of the match devices. Per Stan, no match available.

Band Break Point

This area only appears if the Number of Bands in the Band Definition area is set to “2”.
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The Calculate Recommended Value button calculates the recommended break point value based on the input
parameters in the fields above. Clicking the button calculates a break point frequency value and populates the
Use Recommended Frequency (GHz) field.

A radio button set allows selection of either:
e Use Recommended Frequency (GHz) which was calculated by the button above.
e Define New Frequency (GHz) field which allows direct user input of a break frequency value.
Reflection Standards
Depending on the settings in the fields above, this area provides up to two input fields.
e Open-like Offset Length (mm)
* Short-like Offset Length (mm)
OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu
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TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Prerequisites
e (Cal Method = SSLT
e Line Type = Coaxial
Previous
 “CAL SETUP Menu” on page 9-35
Navigation
* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |

TWO-PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO-PORT CAL SETUP (SSLT,
COAXIAL Dialog Box

Ref Impedance ({£1) 0.000

Select Cal Type
@ Full 2 Port 1 1 Path 2 Port {1-32) (") 1 Path 2 Port (2-31)

Through Reciprocal

Select Line

Load Tipe

@ Broadband Load () Sliding Load

Length jmm) [H
0.0000 x

-

Test Port 1 (W 1-Conn(M})

Line Impedance ({1}
E - |WiComn(f)  ~| | Standard Info | 50.000 2

-

[ UseS2P for Thru
Select BB Load: @ load1 () Load 2 Load Cal Kit

Line Loss {dB/mm)
0.0000 =

-

Test Port 2 (W1-Conn(M})
Cal ki (WiComn(F)  +| | Standard info |

@ Frequency (GHz)

Select BE Load: ® load1 ) Load2 | LoadCalKi [ :

Figure 9-31.  TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Reference Impedance

Input the reference impedance.

e Input field defaulted to 50 Ohms.

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 9-49



9-9 Manual 2-Port Cal Setup Calibration Menus: 1-Port and 2-Port VNAs

e Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Select Cal Type

Select from three radio button controlled options:
e Full 2 Port
e 1Path 2 Port (1 -->2)
e 1Path 2 Port (2 -->1)

Load Type Area

Select from two radio button controlled options:
* Broadband Load
e Sliding Load. If Sliding Load is selected:

* A message appears in the “Still requires broadband loads below sliding load breakpoint
frequency.”

e A Sliding Load button appears on the PORT 1 REFLECTIVE DEVICES menu and on the PORT 2
REFLECTIVE DEVICES menu.
Test Port 1 Connector Type Area
Select the DUT Connector Type from a drop-down menu list with options of:
e W1-Conn (M)
* W1-Conn (F)
e User-Defined1 (M) through User-Defined8 (M)
e User-Definedl (F) through User-Defined8 (F)

Select BB Load for Test Port 1 Area
Select BB Load number for Test Port 1:
e Load1
e Load?2

Test Port 1 Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector and calibration method that displays
the connector calibration coefficients. The dialog box contents depends on the connector selected above and on
the Cal Method selected.

Test Port 2 Connector Type Area

Select the DUT Connector Type from a drop-down menu list with options the same as the Test Port 1
Connector area above.

Test Port 2 Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector and calibration method that displays
the connector calibration coefficients. The dialog box contents depends on the connector selected above and on
the Cal Method selected.

Select BB Load for Test Port 2 Area
Select BB Load number for Test Port 2:
e Load1
e Load?2
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Through/Reciprocal Area

Located on the right side of the dialog box, these controls allow characterization of the through/reciprocal line
settings.

* Select Line. Allows options of:

* Reciprocal

¢ Through
e Length (mm)

e Input line length in mm.

¢ Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.
e Line Impedance (Ohms)

¢ Input defaults to be 50 Ohms. Any numeric value accepted.
¢ Line Loss (dB/mm)

¢ Allows input of a line loss in dB per mm at the frequency specified in the field below.
e @ Frequency (GHz)

e Allows input of a frequency setting for the Line Loss factor input above.

OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu.
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TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA

Prerequisites
e Cal Method = SSST
e Line Type = Coaxial

Previous
e “CAL SETUP Menu” on page 9-35

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO-PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO-PORT CAL SETUP (SSST,
COAXIAL Dialog Box

fil{ Two Port Cal Setup (SSST, Coaxial) x|
Ref Impedance (1) |E.|}_|}|}|} j
Select Cal Type — Through./ Reciprocal —
) Full 2 Port & 1 Path 2 Port (1- ) 1 Bath 2 Fort (231
’7 ull 2 Fao ort {1-=2) 2 Port (2—=1) Select Line

I'I'I'un:uugh 'I

Test Port 1 (W1-Conn{M})

.
Length (rm) 2

DUT Connector [WiConn() x|  Standard Info | s ‘

Load Cal Kit |

Line Impedance {1}

|5D.DDD 3:

Line Loss (dB/mm)
ID.DDDD 3:

& Frequency (GHz)
0.0000
oK Cancel |

Figure 9-32.  Edit Cal Params - TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box
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Reference Impedance
Input the reference impedance.

e Input field defaulted to 50 Ohms.
¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Select Cal Type
Select from three radio button controlled options:

e Full 2 Port
e 1 Path 2 Port (1 -->2)
e 1Path 2 Port (2 -->1)

Test Port 1 Connector Type Area
Select the DUT Connector Type from a drop-down menu list with options of:
e W1-Conn (M)
e W1-Conn (F)
¢ User-Definedl (M) through User-Defined8 (M)
e User-Definedl (F) through User-Defined8 (F)

Test Port 1 Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector and calibration method that displays
the connector calibration coefficients. The dialog box contents depends on the connector selected above and on
the Cal Method selected.

Test Port 2 Connector Type Area

Select the DUT Connector Type from a drop-down menu list with options the same as the Test Port 1
Connector area above.

Test Port 2 Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector and calibration method that displays
the connector calibration coefficients. The dialog box contents depends on the connector selected above and on
the Cal Method selected.
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Through/Reciprocal Area

Located on the right side of the dialog box, these controls allow characterization of the through/reciprocal line
settings.

* Select Line. Allows options of:

* Reciprocal

¢ Through
e Length (mm)

e Input line length in mm.

¢ Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.
e Line Impedance (Ohms)

¢ Input defaults to be 50 Ohms. Any numeric value accepted.
e Line Loss (dB/mm)

¢ Allows input of a line loss in dB per mm at the frequency specified in the field below.
* @ Frequency (GHz)

e Allows input of a frequency setting for the Line Loss factor input above.

OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu.
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Manual 2-Port Cal Dialog Box Summary

The table below summarizes the available fields in all 2-port calibration setup dialog boxes. If the dialog box is
described above, a link is provided to that description. To view each dialog box, set the CAL METHOD and LINE
TYPE menus to the appropriate settings, and then select the Edit Cal Params button. All dialog boxes are
named “Two Port Cal Setup (Cal Method, Line Type)”

Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary (1 of 4)

Cal Method
Line Type Dialog Box Controls and Functions
SOLT/R See full description above at “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
Coaxial on page 9-43

Reference Impedance (Ohms)

Select Cal Type: Full 2 Port, 1 Path 2 Prt (1-->2), 1 Path 2 Port (2-->1)
Load Type: Broadband Load, Sliding Load

Test Port 1 and Test Port 2 controls are the same.

Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), V-Conn (M), V-Conn (F), K-Conn (M), K-Conn (F), 2.4 mm (M),
2.4 mm (F), GPC-3.5 (M), GPC-3.5 (F), SMA (M), SMA (F), N-Conn (M), N-Conn (F),

N-Conn (75) (M), N-Conn (75) (F), GPC-7, 7/16 (M), 7/16 (F), TNC (M), TNC (F), User-Defined 1
(M) through User-Defined 8 (M), User-Defined 1 (F) through User-Defined 8 (F)

Test Port Connector Standard Info Button: For each DUT port connector, displays the
STANDARD INFORMATION or USER-DEFINED dialog box for the selected connector.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

Use S2P for Thru: Allows user to define a Thru using an S2P file. S2P file can be loaded from
memory or characterized before use.

Test Port Select BB Load: Load 1, Load 2
Through/Reciprocal Select Line: Through, Reciprocal
Through/Reciprocal Length (mm): Input field
Through/Reciprocal Line Impedance (Ohms): Input field
Through/Reciprocal Line Loss (dB/mm): Input field
Through/Reciprocal @ Frequency (GHz): Input field
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary (2 of 4)

Cal Method
Line Type Dialog Box Controls and Functions

SSLT See full description above at “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box”
on page 9-49

Coaxial

Reference Impedance (Ohms)

Select Cal Type: Full 2 Port, 1 Path 2 Prt (1-->2), 1 Path 2 Port (2-->1)
Load Type: Broadband Load, Sliding Load

Test Port 1 and Test Port 2 controls are the same.

Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), V-Conn (M), V-Conn (F), K-Conn (M), K-Conn (F), 2.4 mm (M),
2.4 mm (F), GPC-3.5 (M), GPC-3.5 (F), SMA (M), SMA (F), N-Conn (M), N-Conn (F),

N-Conn (75) (M), N-Conn (75) (F), GPC-7, 7/16 (M), 7/16 (F), TNC (M), TNC (F), User-Defined 1
(M) through User-Defined 8 (M), User-Defined 1 (F) through User-Defined 8 (F)

Test Port Connector Standard Info Button: For each DUT port connector, displays the
STANDARD INFORMATION or USER-DEFINED dialog box for the selected connector.
» Typical “STANDARD INFO Dialog Box” on page 9-93

Use S2P for Thru: Allows user to define a Thru using an S2P file. S2P file can be loaded from
memory or characterized before use.

Test Port Select BB Load: Load 1, Load 2
Through/Reciprocal Select Line: Through, Reciprocal
Through/Reciprocal Length (mm): Input field
Through/Reciprocal Line Impedance (Ohms): Input field
Through/Reciprocal Line Loss (dB/mm): Input field
Through/Reciprocal @ Frequency (GHz): Input field

SSLT Same controls and functions as SSLT Coax above.
Non-Dispersive

SSLT Same controls and functions as SSLT Coax above with the following changes:
Waveguide
Waveguide Kit: WR10, WR12, WR15, User-Defined 1 to User-Defined 8

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97

SSLT Same controls and functions as SSLT Coax above with the following changes:

Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 8

Microstrip Info button: Displays a dialog box for selected calibration method and kit.
* Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port DUT Connector Type: User-Defined 1 to User-Defined8

Test Port DUT Connector Standard Info button: Displays USER DEFINED STANDARD dialog
box for selected calibration method and kit.
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary (3 of 4)

Cal Method
Line Type Dialog Box Controls and Functions

SSST See full description above at “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port

Coaxial VNA” on page 9-52.
Reference Impedance (Ohms)
Select Cal Type: Full 2 Port, 1 Path 2 Prt (1-->2), 1 Path 2 Port (2-->1)
Load Type: Broadband Load, Sliding Load
Test Port 1 and Test Port 2 controls are the same.
Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), V-Conn (M), V-Conn (F), K-Conn (M), K-Conn (F), 2.4 mm (M),
2.4 mm (F), GPC-3.5 (M), GPC-3.5 (F), SMA (M), SMA (F), N-Conn (M), N-Conn (F),
N-Conn (75) (M), N-Conn (75) (F), GPC-7, 7/16 (M), 7/16 (F), TNC (M), TNC (F), User-Defined 1
(M) through User-Defined 8 (M), User-Defined 1 (F) through User-Defined 8 (F)
Test Port Connector Standard Info Button: For each DUT port connector, displays the
STANDARD INFORMATION or USER-DEFINED dialog box for the selected connector.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
Through/Reciprocal Select Line: Through, Reciprocal
Through/Reciprocal Length (mm): Input field
Through/Reciprocal Line Impedance (Ohms): Input field
Through/Reciprocal Line Loss (dB/mm): Input field
Through/Reciprocal @ Frequency (GHz): Input field

SSST Same controls and functions as SSST Coaxial above.

Non-Dispersive

SSST

Same controls and functions as SSLT Coax above with the following changes:

Waveguide

Waveguide Kit: User-Defined 1 to User-Defined 8

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.

* Typical “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97
SSST Same controls and functions as SSST Coax above with the following changes:
Microstrip

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8

Microstrip Info button: Displays a dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port DUT Connector Type: User-Defined 1 to User-Defined 8

Test Port DUT Connector Standard Info button: Displays USER DEFINED STANDARD dialog
box for selected calibration method and kit.

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 9-57



9-9 Manual 2-Port Cal Setup Calibration Menus: 1-Port and 2-Port VNAs

Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary (4 of 4)

Cal Method
Line Type Dialog Box Controls and Functions
LRL/LRM See full description above display logic and controls at “TWO PORT CAL SETUP (LRL/LRM,
Coaxial COAXIAL) Dialog Box - 2-Port VNA” on page 9-46.

Reference Impedance (Ohms)
Reference Plane Location: Ends of Line 1 or Middle of Line 1
Number of Bands: 1 or 2

Band 1 Device 1: Type defaults to Line, Line Length (mm), Line Loss (dB/mm), @ Frequency
(GHz)

Band 1 Device 2 Type: Line or Match

+ If Device 2 = Match, Match Info button appears. Select displays USER DEFINED MATCH
DEVICES dialog box for selected calibration method and kit.

» Typical “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-95

Band 1 Device 2 Type of Reflection: Use Short-like component, Use Open-like component, Use

both

+ If Use Short-like component selected: Reflection Component = Short-like Offset Length (mm)

+ If Use Open-like component selected: Reflection Component = Open-like Offset Length (mm)

+ If Use both selected: Reflection Component = Short-like Offset Length (mm) and Open-like
Offset Length (mm)

If Number of Bands = 2, Band 2 Device 3 and Band 2 Device 4 areas appear:

Band 2 Device 3: Use device 1, Use new line
+ If Use new line selected: Line Length (mm), Line Loss (dB/mm), and @ Frequency (GHz) fields
appear

Band 2 Device 4: Line or Match

« If Line selected: Line Length (mm) field appears.

« If Match selected: Match Info button appears. Select displays USER DEFINED MATCH
DEVICES dialog box for selected calibration method and kit.

* Typical “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-95

Band 2 Device 4 Type of Reflection: Use Short-like component, Use Open-like component

Band Break Point: Calculate Recommended Value, Use Recommended Frequency (GHz) or
Define New Frequency (GHz).

Reflection Component: Open-like Length (mm) and/or Short-like Offset Length (mm)
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9-10 Typical Calibration Sub-Menus

The menus in this section are example menus for the calibration step procedures. The exact content and
presence of each menu is dependent on the settings for each calibration run.

REFL. DEVICE(S) Menu

This example is a representative menu based on the following configuration:
e VNA is in 2-port mode
e A 2-port calibration
e« A SOLT/SOLR calibration method
e A coaxial line type
e Connector
Using a different configuration set can change the appearance of the REFL. DEVICE(S) menu.
Full Name
 REFLECTIVE DEVICE(S) Menu
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

e “TWO PORT CAL Menu” on page 9-39
* “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63
« “TRANS. RESPONSE Menu” on page 9-77
 “REFL. RESPONSE Menu” on page 9-83
e The REFL. DEVICE(s) menu controls and functions are also subject to the settings in the following:

e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37
e “LINE TYPE Menu” on page 9-38

Similar Menus

e The REFL. DEVICE(S) Port 1 menu is nearly identical to the typical REFL. DEVICE(S) Port 2 menu (not
shown).
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9-10 Typical Calibration Sub-Menus Calibration Menus: 1-Port and 2-Port VNAs

= A typical REFL. DEVICE(S) menu.
Refl. De\nce(sE
Each button is a completion task button and marked with a checkmark when the
——Port 1 o .
calibration task is complete.
Port 1 Connector
| N Conn(E) Port 1 Connector
Lo This button returns user to the Two Port Cal Setup dialog box, allowing changes to
| . the connector type.
Short
| Open
Lo In general, prepare the indicated connections and components and then select the
I button. Starts the open calibration procedure for the indicated port. When the
i calibration task is completed, the button is marked with a checkmark.

Short

Starts the short calibration procedure for the indicated port. When the calibration
task is completed, the button is marked with a checkmark.

Load

Starts the load calibration procedure for the indicated port. When the calibration
task is completed, the button is marked with a checkmark.

Sliding Load

If present, selecting this button displays the SLIDING LOADS menu which is
described in the section below.

Figure 9-33. REFL. DEVICE(S) (REFLECTIVE DEVICES) Menu - Typical Example
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Calibration Menus: 1-Port and 2-Port VNAs 9-10 Typical Calibration Sub-Menus

THRU/RECIP Menu

This menu example is a representative menu based on the following configuration:

e VNA is in 2-port mode

e A 2-port calibration

e« A SOLT/SOLR calibration method

e Sliding loads selected

e A coaxial line type

e Connector
Using a different configuration set can change the appearance of the THRU/RECIP menu.
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

e “TWO PORT CAL Menu” on page 9-39
e« “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63
¢« “TRANS. RESPONSE Menu” on page 9-77
e “REFL. RESPONSE Menu” on page 9-83
¢ The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37

Th E A typical THRU/RECIP menu.
ru
Each button is a completion task button and marked with a checkmark when the

calibration task is complete.

Thru

—

Thru (Port Pair 1-2)

In general, prepare the indicated connections and components and then select the
button. Starts the through calibration procedure for the indicated port pair. When
the calibration task is completed, the button is marked with a checkmark.

When all calibration procedures are complete, use the Back button to return to the
REFL DEVICE menu.

« “REFL. DEVICE(S) Menu” on page 9-59

Figure 9-34. THRU/RECIP Menu - Typical Example
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ISOLATION(S) Menu - 2-Port VNA
This menu example is a representative menu based on the following configuration:
e VNA is in 2-port mode
e A 2-port calibration
A SOLT/SOLR calibration method
* A coaxial line type
e A K () Connector
Using a different configuration set can change the appearance of the THRU/RECIP menu.
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

e “TWO PORT CAL Menu” on page 9-39
e« “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63
 “TRANS. RESPONSE Menu” on page 9-77
e« “REFL. RESPONSE Menu” on page 9-83
e The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu” on page 9-35
e “CAL METHOD Menu” on page 9-37

A typical ISOLATION(S) menu.
Isolation(s) E P (S)

Each button is a completion task button and marked with a checkmark when the
calibration task is complete.

Isolation
| 17

—

Isolation (Port Pair 1-2)

In general, prepare the indicated connections and components and then select the
button. Starts the optional isolation calibration procedure for the indicated port pair.
When the calibration task is completed, the button is marked with a checkmark.

When all calibration procedures are complete, use the Back button to return to the
REFL DEVICE menu.

e “REFL. DEVICE(S) Menu” on page 9-59

Figure 9-35. ISOLATION(S) Menu - Typical Example
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9-11 Manual 1-Port Cal Setup

The appearance and button availability of the calibration menus depends on the settings established
Note in the CAL SETUP, CAL METHOD, LINE TYPE menus and in the associated dialog boxes that
appear from the Edit Cal Params button.

ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs
Previous

e “MANUAL CAL Menu” on page 9-34
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 1-Port Cal |
ONE PORT CAL/S menu

Modify Cal Setup
One Port &IISE i ) ) )
Select displays the CAL SETUP menu where changes to the calibration method, line

‘ Modify - type, and associated parameters are made on the CAL METHOD and LINE TYPE

Cal Setup submenus.
Port Selected e “CAL SETUP Menu” on page 9-35.
| 1 e “CAL METHOD Menu” on page 9-37.
¢ Calibration method option: SOLT/SOLR or LRL/LRM.
Reﬂmp;)v: ll)e\ricesb ¢ Line Type option is Coaxial.
e “LINE TYPE Menu” on page 9-38
Done ¢ Line Type options are Coaxial, Non-Dispersive, Waveguide, or
Microstrip.

A composite view of the CAL SETUP menu set and is available in:
Abort Cal
e Figure 9-21 on page 9-31

Ports Selected (Read Only)

A display button showing the port numbers that are in the calibration.

Figure 9-36. ONE PORT CAL MENU - Typical Example (1 of 2)
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Completion Menu Buttons

For this example menu, the Port 1 Reflective Devices to the Isolation (Optional)
buttons link to completion submenus where additional calibration procedures are
performed.

For example, the Port 1 Reflective Devices button (shown below at #1) links to the
REFL. DEVICES PORT 1 submenu. As each procedure is completed, the submenu
button is marked with a completion checkmark. When all the procedures on the
submenu are completed, use the Back button to return to the FOUR PORT CAL

menu.
Port 1 " @ Port 1 - @

Reflective Devices - Reflective Devices

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Port 1 Reflective Devices

When selected, provides the PORT 1 REFLECTIVE DEVICES menu. Each button
represents a completion task. When ready for the task, click the button, and the
instrument performs the calibration. When the calibration task is successfully
completed, the button is marked with a completion checkmark. When all tasks are
completed on the menu, return to the ONE PORT CAL menu.

Done

This button is unavailable until all calibration tasks have been successfully
completed. When available, select the button to return to the CALIBRATION menu
when the Cal Status is set to ON.

« “CALIBRATION [TR] Menu” on page 9-5

Abort Cal
Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION [TR] Menu” on page 9-5

Figure 9-36.

ONE PORT CAL MENU - Typical Example (2 of 2)
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Calibration Menus: 1-Port and 2-Port VNAs 9-11 Manual 1-Port Cal Setup

Modify One-Port Cal Setup Dialog Boxes

The controls and fields in Edit Cal Params dialog boxes depend on the settings made in the MANUAL CAL, CAL
SETUP, CAL METHOD, and LINE TYPE menus. Dialog box examples are:

* “ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-66

For all other combinations of calibration methods and line types, see the summary in Table 9-3 on page 9-74
for a listing of dialog box controls and functions.

Note Note that the LRL/LRM calibration method is not available for One-Port Calibrations.
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Calibration Menus: 1-Port and 2-Port VNAs

ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Prerequisites

Line Type = Coaxial
Previous

Navigation

Calibration Method = SOLT/SOLR

“ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63

MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 1-Port Cal |

ONE-PORT CAL(S) | Modify Cal Setup | CAL SETUP | Edit Cal Params | ONE-PORT CAL SETUP (SOLT/R,

COAXIAL) Dialog Box

=] One Port Cal Setup (SOLT/R, Coaxial)

Ref Impedance ({2}

¥ Test Port 1 {N-Conni{F))

Cal Kit (Connectar) IN-Cnnn[M} "I
Select BB Load: * lpad1  load2
Select Load Type: % Broadband Load 8

Standard Info |
Load Cal Kit |

Sliding Load

¥ Test Port 2 (N-ConniF))

Cal Kit (Connector) IN-CDnn[M} 'I Standard Info |
Select BB Load:  load1 ¢ load2 Load Cal Kit |
Select Load Type: ¢ Broadband Load " Sliding Load
* At least one port must be selected.
ok | Cancel

Figure 9-37.

Reference Impedance

Read-only field displays 50 Ohms reference impedance.

ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
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Calibration Menus: 1-Port and 2-Port VNAs 9-11 Manual 1-Port Cal Setup

Test Port 1
At least one test port (Test Port 1 or Test Port 2) must be selected. Both test ports may be selected.

Use the check box to select Test Port 1. If the check box is not selected, all Test Port 1 fields and controls are
unavailable. If selected, the following controls are available:

Cal Kit (Connector) Type Field
Select the DUT Connector Type from a drop-down menu list with options of:
e K-Conn (M)
e K-Conn (F)
« GPC-3.5 (M)
e GPC-3.5 (F)
e SMA (M)
 SMA (F)
e N-Conn (M)
¢ N-Conn (F)
e 2.4 mm (M)
e 2.4 mm (F)
e TNC (M)
e TNC (F)
e V-conn (M)
e V-conn (F)
e Wl-conn (M)
e Wil-conn (F)
e 7/16 (M)
e 7/16 (F)
e GPC-7
¢ N-conn(75) M)
¢ N-conn(75) (F)
* user defined 1 through 8 (M or F)
Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Select BB Load for Test Port 1

Select BB Load number for Test Port 1:
e Load1
e Load?2
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Load Cal Kit
Prompts the LOAD dialog box.
Select Load Type for Test Port 1
Select the load type for Test Port 1:
* Broadband Load
e Sliding Load. If Sliding Load is selected:

e A message appears in the “Still requires broadband loads below sliding load breakpoint
frequency.”

e A Sliding Load button appears on the PORT 1 REFLECTIVE DEVICES menu.
Test Port 2 Area

Use the check box to select Test Port 2. If the check box is not selected, all Test Port 2 fields and controls are
unavailable. If selected, the following controls are available:

DUT Connector Type Field:
Select the DUT Connector Type from a drop-down menu list with the same options as in Test Port 1 above.
Test Port 2 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Select BB Load for Test Port 2
Select BB Load number for Test Port 2:
e Load1
* Load 2
Load Cal Kit
Prompts the LOAD dialog box.
Select Load Type for Test Port 2
Select the load type for Test Port 2:
* Broadband Load
e Sliding Load. If Sliding Load is selected:

* A message appears in the “Still requires broadband loads below sliding load breakpoint
frequency.”

e A Sliding Load button appears on the PORT 2 REFLECTIVE DEVICES menu.
OK/ Cancel

Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu.
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ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Prerequisites
e (Calibration Method = SSLT
e Line Type = Coaxial

Previous
* “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNASs” on page 9-63

Navigation
* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 1-Port Cal |

ONE-PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | ONE-PORT CAL SETUP (SSLT,
COAXIAL) Dialog Box

#L{ One Port Cal Setup (SOLT/R, Coaxial) =
Ref Impedance (Q) |5D.DDD 3:
¥ Test Port 1(N-Conn(F}) T Test Port 3 (N-Conn(F})
DUT Connector IN-Conn[M} vl Standard Info | DUT Connector I
Select BB Load: ~  Load1 ¢ Load2 Load Cal Ki | Select BB Load:
Select Load Type: % Broadband Load ¢ Siiding Load Select Load Type: %) Broadband Load ¢ Sliding Load
¥ Test Port 2 (N-Conn(F}) T Test Port 4 (N-Conn(F})
DUT Cennector N-Conn(M) ~|  Standard Info | DUT Connector !
Select BB Load: & lpad1 ¢ Load2 Load Cal Kit | Select BB Load:
Select Load Type: ' Broadband Load ¢ Sliding Load Select Load Type:

* At least one port must be selected.
oK Cancel

Figure 9-38.  ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Reference Impedance
Input the reference impedance.

e Input field defaulted to 50 Ohms.
¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Test Port 1
At least one test port (Test Port 1 or Test Port 2) must be selected. Both test ports may be selected.

Use the check box to select Test Port 1. If the check box is not selected, all Test Port 1 fields and controls are
unavailable. If selected, the following controls are available:

Test Port 1 DUT Connector Type Field
Select the DUT Connector Type from a drop-down menu list with options of:
e W1-Conn (M)
« W1-Conn (F)
e User-Definedl (M) through User-Defined8 (M)
e User-Defined1 (F) through User-Defined8 (F)
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Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the selected connector and Cal Method
selected.

Select BB Load for Test Port 1

Select BB Load number for Test Port 1:
e Load1
e Load?2

Select Load Type for Test Port 1
Select the load type for Test Port 1:
* Broadband Load
» Sliding Load. If Sliding Load is selected:

e A message appears in the “Still requires broadband loads below sliding load breakpoint
frequency.”

e A Sliding Load button appears on the PORT 1 REFLECTIVE DEVICES menu.

Test Port 2 Area

Use the check box to select Test Port 2. If the check box is not selected, all Test Port 2 fields and controls are
unavailable. If selected, the following controls are available:

Test Port 2 DUT Connector Type Field:

Select the DUT Connector Type from a drop-down menu list with the same options as in Test Port 1 above.

Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Select BB Load for Test Port 2

Select BB Load number for Test Port 2:
e Load1
e Load?2
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Select Load Type for Test Port 2
Select the load type for Test Port 2:
* Broadband Load
e Sliding Load. If Sliding Load is selected:

* A message appears in the “Still requires broadband loads below sliding load breakpoint
frequency.”

» A Sliding Load button appears on the PORT 2 REFLECTIVE DEVICES menu.

OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box

Prerequisites
e Calibration Method = SSST
e Line Type = Coaxial

Previous
* “ONE PORT CAL Menu (SOLT/R - Coaxial) 2-Port VNAs” on page 9-63

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 1-Port Cal |
ONE-PORT CAL(S) | Modify Cal Setup | CAL SETUP | Edit Cal Params | ONE-PORT CAL SETUP (SSST,
COAXIAL) Dialog Box

#L{ One Port Cal Setup (SOLT/R, Coaxial) =
Ref Impedance () |5D.DDD 3:
¥ Test Port 1(N-Conn(F}) T Test Port 3 (N-Conn(F})

DUT Connector IN-Conn[M} vl Standard Info | DUT Connector

SelectBBload: & load1 " load2 _ LoadCalKi | Select BBload: ¢ Load 1 € Load 2

N-Conn(M)

Select Load Type: % Broadband Load ¢ Siiding Load Select Load Type: %) Broadband Load ¢ Sliding Load

¥ Test Port 2 (N-Conn(F}) T Test Port 4 (N-Conn(F})
DUT Connector IN-Conn[M} 'l Standard Info | DUT Connector

Select BE Load: * load1 " Load2 Load Cal Kit | Select BB Load: & Logd 1 € Load 2

N-Conn(M)

Select Load Type: ' Broadband Load ¢ Sliding Load Select Load Type: {* Eroadband Load

* At least one port must be selected.
oK Cancel

Figure 9-39. ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

* Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.
Test Port 1
At least one test port (Test Port 1 or Test Port 2) must be selected. Both test ports may be selected.

Use the check box to select Test Port 1. If the check box is not selected, all Test Port 1 fields and controls are
unavailable. If selected, the following controls are available:
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Test Port 1 DUT Connector Type
Select the DUT Connector Type from a drop-down menu list with options of:
e W1-Conn (M)
e W1-Conn (F)
¢ User-Definedl (M) through User-Defined8 (M)
e User-Definedl (F) through User-Defined8 (F)

Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

Test Port 2 Area
Use the check box to select Test Port 2. If the check box is not selected, all Test Port 2 fields and controls are

unavailable. If selected, the following controls are available:

Test Port 2 DUT Connector Type Field:

Select the DUT Connector Type from a drop-down menu list with the same options as in Test Port 1 above.

Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depends on the connector selected above and on the
Cal Method selected.

OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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Summary of 1-Port Calibration Setup Dialog Boxes

The table below summarizes the available fields in other one-port calibration setup dialog boxes. To view each
dialog box, set the CAL METHOD and LINE TYPE menus to the appropriate settings, and then select the Edit
Cal Params button. All dialog boxes are named “One Port Cal Setup (Cal Method, Line Type)”.

Table 9-3. Manual Calibration - 1-Port Calibration Setup Dialog Box Contents (1 of 3)

Cal Method
Line Type Dialog Box Input Selections and Controls

SOLT/R See full description above at “ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 9-66.

Coaxial

Reference Impedance (Ohms)

Select Test Port: Port 1 and/or Port 2

Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.
Test Port DUT Connector: For each selected test port, select one of the connector types.

Test Port Connector Standard Info Button: For each DUT port connector, displays the info dialog
box for the selected connector.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port BB Load: Load 1, Load 2
Test Port Load Type: Broadband Load, Sliding Load
SOLT/R Same controls and functions as SOLT/R Coaxial above.

Non-Dispersive
SOLT/R SOLT/R is not recommended for Waveguide calibrations.
Waveguide

Same controls and functions as SOLT/R Coaxial above with the following changes:
Reference Impedance (Ohms)
Waveguide Kit: User-Defined 1 to User-Defined8

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
+ Typical “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97

SOLT/R Same controls and functions as SOLT/R Coaxial above with the following changes:

Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8

Microstrip Info button: Displays dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port DUT Connector Type: User-Defined1 to User-Defined8

Test Port Standard Info button: Displays info dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
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Table 9-3. Manual Calibration - 1-Port Calibration Setup Dialog Box Contents (2 of 3)

Cal Method
Line Type

Dialog Box Input Selections and Controls

SSLT

Coaxial

See full description above at “ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box”
on page 9-69.

Reference Impedance (Ohms)
Select Test Port: Port 1 and/or Port 2
Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.

Test Port DUT Connector: For each selected test port, select one of the following connectors: ,
W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through User-Defined8 (M), User-Defined 1
(F) through User-Defined8 (F)

Test Port Connector Standard Info Button: For each DUT port connector, displays the info dialog
box for the selected connector.
» Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port BB Load: Load 1, Load 2
Test Port Load Type: Broadband Load, Sliding Load

SSLT

Non-Dispersive

Same controls and functions as SSLT Coax.

SSLT

Same controls and functions as SSLT Coax with the following changes:

Waveguide
Waveguide Kit: WR10, WR12, WR15, User-Defined 1 to User-Defined8
Waveguide Info button: Displays info dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
* Typical “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97
SSLT Same controls and functions as SSLT Coax with the following changes:
Microstrip

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8

Microstrip Info button: Displays info dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

Test Port Standard Info button: Displays USER DEFINED STANDARD dialog box for selected
calibration method and kit.
+ Typical “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-95
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Calibration Menus: 1-Port and 2-Port VNAs

Table 9-3. Manual Calibration - 1-Port Calibration Setup Dialog Box Contents (3 of 3)
Cal Method
Line Type Dialog Box Input Selections and Controls

SSST See the full description above at “ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box”

Coaxial on page 9-72.
Reference Impedance (Ohms)
Select Test Port: Port 1 and/or Port 2
Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.
Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through User-Defined8 (M), User-Defined 1
(F) through User-Defined8 (F)
Test Port Connector Standard Info Button: For each DUT port connector, displays the info dialog
box for the selected connector.
» Typical “STANDARD INFO Dialog Box” on page 9-93

SSST Same controls and functions as SSST Coaxial.

Non-Dispersive

SSST

Same controls and functions as SSST Coaxial above with the following changes:

Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Displays WAVEGUIDE INFO dialog box for selected calibration method
and kit.
* Typical “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-95
SSST Same controls and functions as SSST Coaxial above with the following changes:
Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays MICROSTRIP INFO dialog box for selected calibration method
and kit.
 Typical “STANDARD INFO Dialog Box” on page 9-93
LRL/LRM
. . The LRL/LRM calibration method is not available for one-port calibrations.
Non-Dispersive
LRL/LRM
) The LRL/LRM calibration method is not available for one-port calibrations.
Waveguide
LRL/LRM
) ) The LRL/LRM calibration method is not available for one-port calibrations.
Microstrip
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9-12 Manual Cal - Trans. Freq. Resp. Cal

9-12 Manual Cal - Trans. Freq. Resp. Cal

The appearance and button availability of the calibration menus depends on the settings established
in the CAL SETUP, CAL METHOD, LINE TYPE menus and in the associated dialog boxes that
appear from the Edit Cal Params button.

Note

Full Name

¢ Transmission Frequency Response Calibration

Menu Name

* TRANS. RESPONSE

Button Name

* Transmission Freq. Response

TRANS. RESPONSE Menu

Full Name

* TRANSMISSION FREQUENCY RESPONSE CALIBRATION SETUP Menu

The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and LINE
TYPE menus and on the resultant TRANSMISSION FREQUENCY REPONSE CAL SETUP dialog box. A
representative menu is shown below. There is one example procedure of a TRANS. RESPONSE calibration in

this chapter.

Previous

« “MANUAL CAL Menu” on page 9-34

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | Transmission
Freq. Response | TRANS. RESPONSE

Trans. R&sponsE

‘ Modify

Cal Setup

Port Selected
| 1)

Thruf/Recip ™

Modify Cal Setup

Select displays the CAL SETUP menu where the Edit Cal Params button provides
access to the TRANSMISSION FREQUENCY RESPONSE CAL SETUP dialog box for
the selected calibration method and line type.

e “CAL SETUP Menu” on page 9-35

Example transmission frequency response calibration dialog boxes are available
below:

o “TRANSMISSION FREQUENCY RESPONSE CAL SETUP (SOLT/R -
Coaxial) Dialog Box” on page 9-79

A summary table of all transmission frequency response calibration configuration

Isolation ; A .
(Optional) dialog boxes is available here:
e Table 9-4, “Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box
Done Contents” on page 9-81
Abort Cal A
Figure 9-40.  TRANS. RESPONSE Menu - Trans. Freq. Resp. Cal. - Typical Example (1 of 2)

MS46522A/MS46524A Series UIRM
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Freq. Resp. Cal Calibration Menus: 1-Port and 2-Port VNAs

Port Selected
Read-only display of the ports selected for the pending calibration.

Completion Menu Buttons

For this example menu, the Thru/Recip and Isolation (Optional) buttons link to
completion submenus where additional calibration procedures are performed.

For example, the Thru/Recip button (shown below at #1) links to the THRU/RECIP
submenu. As each procedure is completed, the submenu button is marked with a
completion checkmark. When all the procedures on the submenu are completed, use
the Back button to return to the TRANS. RESPONSE menu.

0] ®

Thru/Recip M ¥  ThrufRecip M

The Thru/Recip button (shown above at #2) is now marked with a completion
checkmark.

Thru/Recip

When selected, displays the THRU/RECIP menu. When all tasks are complete, return
to the TRANS. RESPONSE menu.

Isolation (Optional)

When selected, displays the ISOLATION menu. When all tasks are completed, return
to the TRANS. RESPONSE menu.

Done

This button is unavailable until all calibration tasks have been successfully
completed. When available, select the button to return to the CALIBRATION menu
when the Cal Status is set to ON.

e “CALIBRATION [TR] Menu” on page 9-5

Abort Cal
Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION [TR] Menu” on page 9-5

Figure 9-40.  TRANS. RESPONSE Menu - Trans. Freq. Resp. Cal. - Typical Example (2 of 2)
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TRANSMISSION FREQUENCY RESPONSE CAL SETUP (SOLT/R - Coaxial) Dialog Box

Full Name

e Transmission Frequency Response Calibration Setup Dialog Box
Prerequisites

e (Cal Method = SOLT/SOLR

e Line Type = Coaxial
Previous

e« “TRANS. RESPONSE Menu” on page 9-77

« “CAL SETUP Menu” on page 9-35
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | Transmission
Freq Response | TRANS FREQ (TRANSMISSION FREQUENCY RESPONSE) | Modify Cal Setup | CAL
SETUP | Edit Cal Params | TRANSMISSION FREQUENCY RESPONSE CAL SETUP (SOLT/R, COAXIAL)
Dialog Box

=] Transmission Frequency Response Cal Setup (SOLT /R, Coax ﬂ

— Select Direction And Ports

Thnu1-2 Info |

Tl >
v

* At lease ane thru must be selected.

-

Select All Thrus Unselect All Thrus

Ref Impedance (£2)

QK I Cancel

Figure 9-41. TRANSMISSION FREQUENCY RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Select Direction And Ports

Select any combination of the two available throughs. At least one thru must be selected. Both the Thru Port 1
to Port 2 and the Thru Port 2 to Port 1 may be selected.

Thru 1-2 Info Button
Select the Thru 1-2 to display the THRU INFO dialog box.

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 9-79
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e The THRU INFO dialog box is described above in “T'HRU INFO Dialog Box” on page 9-94

The Calculator icon is available on the THRU INFO dialog box. Select displays the AIR EQUIVALENT LENGTH
CONVERSION dialog box.

« The AIR EQUIVALENT LENGTH CONVERSION dialog box is described above in “ATR EQUIVALENT
LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92.

Reference Impedance

The reference impedance is 50 Ohms. This field is read only.
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Transmission Frequency Response Calibration Setup Dialog Boxes

The table below summarizes the available fields and controls in other transmission frequency response
calibration setup dialog boxes (abbreviated in this section as Trans. Freq. Resp. Cal.). To view each dialog box,
set the CAL METHOD and LINE TYPE menus to the appropriate settings, and then select the Edit Cal

Params button.

Table 9-4. Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box Contents (1 of 2)

Cal Method
Line Type Dialog Box Input Selections and Controls
SOLT/R See full description above at “TRANSMISSION FREQUENCY RESPONSE CAL SETUP
Coaxial (SOLT/R - Coaxial) Dialog Box” on page 9-79.
Select Direction and Ports: Port 1, Port 2, Port 1 and Port 2
Reference Impedance (Ohms)
SOLT/R Same controls and functions as SOLT/R Coaxial.
Non-Dispersive
SOLT/R Same controls and functions as SOLT/R Coaxial with the following changes:
Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
SOLT/R Same controls and functions as SOLT/R Coaxial with the following changes:
Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays info dialog box for selected calibration method and kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
SSLT Same controls and functions as SOLT/R Coaxial above.
Coaxial
SSLT Same controls and functions as SOLT/R Coaxial above.

Non-Dispersive

SSLT

Same controls and functions as SOLT/R Coaxial with the following changes:

Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
 Typical “STANDARD INFO Dialog Box” on page 9-93

SSLT Same controls and functions as SOLT/R Coaxial with the following changes:

Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays info dialog box for selected calibration method and kit.
» Typical “STANDARD INFO Dialog Box” on page 9-93

SSST Same controls and functions as SOLT/R Coaxial above.

Coaxial

SSST Same controls and functions as SOLT/R Coaxial above.

Non-Dispersive

MS46522A/MS46524A Series UIRM
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Table 9-4. Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box Contents (2 of 2)

Cal Method
Line Type Dialog Box Input Selections and Controls

SSST Same controls and functions as SOLT/R Coaxial with the following changes:

Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.

SSST Same controls and functions as SOLT/R Coaxial with the following changes:

Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays info dialog box for selected calibration method and kit.
 Typical “STANDARD INFO Dialog Box” on page 9-93

LRL/LRM

Coaxial

LRL/LRM

Non-Dispersive | The LRL/LRM calibration method is not available for transmission frequency response

LRL/LRM calibrations.

Waveguide

LRL/LRM

Microstrip
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9-13 Manual Cal - Refl. Freq. Resp. Cal

Purpose

Setup and configuration of reflection frequency response manual calibration for a 2-port VNA.

The appearance and button availability of the calibration menus depends on the settings established

Note

in the CAL SETUP, CAL METHOD, LINE TYPE menus and in the associated dialog boxes that

appear from the Edit Cal Params button.

Full Name

e Reflection Frequency Response Calibration

Menu Name

* REFL. RESPONSE

Button Name

* Reflection Freq. Response

REFL. RESPONSE Menu

Full Name

* REFLECTION RESPONSE Menu

The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and LINE
TYPE menus and on the resultant REFLECTION FREQUENCY REPONSE CAL SETUP dialog box. A
representative menu is shown below. There is one example procedure of a REFL. RESPONSE calibration in

this chapter.

Previous

* “MANUAL CAL Menu” on page 9-34

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | Reflection
Freq. Response | REFL. RESPONSE

Port Selected
| 1,2

Port 1 .
Reflective Devices

Modify Cal Setup

Select displays the CAL SETUP menu where the Edit Cal Params button provides
access to the REFLECTION FREQ. RESPONSE CAL SETUP dialog box for the
selected calibration method and line type.

« “CAL SETUP Menu” on page 9-35
A typical reflection frequency response calibration dialog box is available at:

« “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog
Box” on page 9-85

A summary table of all reflection frequency response calibration configuration dialog
boxes 1s available at:

Port 2
Reflective Devices » Table: “Manual Calibration - Reflection Frequency Response Cal Setup”
on page 9-88
Done
Abort Cal
Figure 9-42. REFL. RESPONSE Menu - Refl. Freq. Resp. Cal. - Typical Example (1 of 2)
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Port Selected
Read-only display of the ports selected for the pending calibration.

Completion Menu Buttons

For this example menu, the Port 1 Reflective Devices, Port 2 Reflective Devices,
Thru/Recip, and Isolation (Optional) buttons link to completion submenus where
additional calibration procedures are performed.

For example, the Port 1 Reflective Devices button (shown below at #1) links to the
REFL. DEVICES PORT 1 submenu. As each procedure is completed, the submenu
button is marked with a completion checkmark. When all the procedures on the
submenu are completed, use the Back button to return to the REFL. RESPONSE

menu.
Port 1 " @ Port 1 - @

Reflective Devices e Reflective Devices

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Port 1 Reflective Devices

When selected, the REFL. DEVICES PORT 1 menu appears where each button
represents a completion task. When ready for the task, click the button, and the
instrument performs the calibration. When the calibration task is successfully
completed, the button is marked with a completion checkmark. When all tasks are
completed on the menu, return to the REFL. RESPONSE menu.

Port 2 Reflective Devices

When selected, displays the REFL. DEVICES PORT 2 menu where each button
represents a completion task. When ready for the task, click the button, and the
instrument performs the calibration. When the calibration task is successfully
completed, the button is marked with a completion checkmark. When all tasks are
completed on the menu, return to the REFL. RESPONSE menu.

Done

This button is unavailable until all calibration tasks have been successfully
completed. When available, select the button to return to the CALIBRATION menu
when the Cal Status is set to ON.

e “CALIBRATION [TR] Menu” on page 9-5

Abort Cal

Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION [TR] Menu” on page 9-5

Figure 9-42. REFL. RESPONSE Menu - Refl. Freq. Resp. Cal. - Typical Example (2 of 2)
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REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box
Prerequisites
e (Cal Method = SOLT/SOLR
e Line Type = Coaxial
Previous
 “REFL. RESPONSE Menu” on page 9-83
e “CAL SETUP Menu” on page 9-35
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | Reflection
Freq Response | REFL. RESPONSE | Modify Cal Setup | CAL SETUP | Edit Cal Params | REFLECTION
FREQ REPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Z] Reflection Freq. Response Cal Setup (SOLT /R, Coa x|

Ref Impedance {£)

¥ Test Port 1 (N-ConniF)

Select Cal Component IOpen 'l
Cal Kit {Connector) IN-CDnn[l"J'I} v|

Standard Info | Losd Cal Kt |

¥ Test Part 2 (M-Conn{F))

Select Cal Component IOpen 'l
Cal Kit {Connector) IN-CDnn[l"J'I} v|

Standard Info | Load Cal Kt |

* At least one port must be selected.

ok | Cancel |

REFLECTION FREQUENCY RESPONSE CALIBRATION SETUP Dialog Box
Figure 9-43. REFL. FREQ. RESP. CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Reference Impedance

The reference impedance is 50 Ohms. This field is read only.
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Calibration Menus: 1-Port and 2-Port VNAs

Test Port Selection
Select any combination:

e Test Port 1

¢ Test Port 2

e Test Port 1 and Test Port 2
Test Port 1 Select Cal Component
Select either:

* Open

e Short
Test Port 1 Cal Kit (Connector)

Select the Test Port 1 Connector type from the pull down menu with options of:

 K-Conn (M)
e K-Conn (F)

« GPC-3.5 (M)
e GPC-3.5(F)
« SMA (M)
 SMA (F)

e N-Conn (M)
¢ N-Conn (F)

e 2.4 mm (M)
e 2.4 mm (F)

« TNC (M)

e TNC (F)

¢ V-conn (M)

e V-conn (F)

e Wil-conn (M)
e Wil-conn (F)
e« 7/16 M)

e 7/16 (F)

e GPC-7

e N-conn(75) (M)
¢ N-conn(75) (F)

e user defined 1 through 8 (M or F)

Test Port 1 Connector Standard Info Button

Select displays the STANDARD INFO (SOLT/R) Dialog Box. Note that the name of this dialog changes

depending on the selected Cal Method.
Load Cal Kit
Prompts the LOAD dialog box.
Test Port 2 Select Cal Component
Select either:

* Open

e Short

9-86
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Test Port 2 Cal Kit (Connector)

Select the Test Port 2 Connector type from the pull down menu. The options are the same as those for Test Port
1 above.

Test Port 2 Connector Standard Info Button

Select displays the STANDARD INFO (SOLT/R) STANDARD LABEL (V-Conn M) Dialog Box. Note that the name
of this dialog changes depending on the selected Cal Method and DUT Connector.

e Test Port 1 Connector Load Cal Kit Button Select displays the LOAD dialog box. The cal kit file can be
loaded into memory from this menu.

Load Cal Kit
Prompts the LOAD dialog box.
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Refl. Freq. Resp. Calibration Setup Dialog Box Summary

The table below summarizes the available fields and controls in other reflection frequency response calibration
setup dialog boxes. To view each dialog box, set the CAL METHOD and LINE TYPE menus to the appropriate
settings, and then select the Edit Cal Params button.

Table 9-5. Manual Calibration - Reflection Frequency Response Cal Setup (1 of 3)

Cal Method
Line Type Dialog Box Input Selections and Controls
SOLT/R See the full description above “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R,
Coaxial COAXIAL) Dialog Box” on page 9-85
Reference Impedance (Ohms)
Select Test Port: Port 1 and/or Port 2
Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.
Test Port Cal Component: Open, Short
Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), V-Conn (M), V-Conn (F), K-Conn (M), K-Conn (F), 2.4 mm (M),
2.4 mm (F), GPC-3.5 (M), GPC-3.5 (F), SMA (M), SMA (F), N-Conn (M), N-Conn (F),
N-Conn (75) (M), N-Conn (75) (F), GPC-7, 7/16 (M), 7/16 (F), TNC (M), TNC (F), User-Defined 1
(M) through User-Defined 8 (M), User-Defined 1 (F) through User-Defined 8 (F)
Test Port Connector Standard Info Button: For each DUT port connector, displays the info dialog
box for the selected connector.
 Typical “STANDARD INFO Dialog Box” on page 9-93\
SOLT/R Same controls and functions as SOLT/R Coaxial above.
Non-Dispersive
SOLT/R Same controls and functions as SOLT/R Coaxial above with the following changes:
Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
+ Typical “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97
SOLT/R Same controls and functions as SOLT/R Coaxial above with the following changes:
Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays appropriate information dialog box for selected microstrip kit.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
SSLT Reference Impedance (Ohms)
Coaxial Select Test Port: Port 1 and/or Port 2

Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.
Test Port Cal Component: Offset Short 1, Offset Short 2

Test Port DUT Connector: For each selected test port, select one of the following connectors: ,
W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through User-Defined8 (M), User-Defined 1 (F)
through User-Defined8 (F)

Test Port Connector Standard Info Button: For each DUT port connector, displays the info dialog
box for the selected connector.
+ Typical “STANDARD INFO Dialog Box” on page 9-93
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Table 9-5. Manual Calibration - Reflection Frequency Response Cal Setup (2 of 3)
Cal Method
Line Type Dialog Box Input Selections and Controls
SSLT Same controls and functions as SSLT Coaxial above.

Non-Dispersive

SSLT

See the full description above

Waveguide
Same controls and functions as SSLT Coaxial above with the following changes:
Waveguide Kit: WR10, WR12, WR15, User-Defined 1 to User-Defined8
Waveguide Info button: Display the appropriate information dialog box for the selected
waveguide.
 Typical “WAVEGUIDE INFO Dialog Box” on page 9-99

SSLT Same controls and functions as SSLT Coaxial above with the following changes:

Microstrip
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button: Displays appropriate information dialog box for the selected microstrip.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

SSST Reference Impedance (Ohms)

Coaxial Select Test Port: Port 1 and/or Port 2
Test Port 1 and Test Port 2 controls are the same. Port must be selected to enable controls.
Test Port Cal Component: Offset Short 1, Offset Short 2, Offset Short 2
Test Port DUT Connector: For each selected test port, select one of the following connectors:
W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through User-Defined8 (M), User-Defined 1 (F)
through User-Defined8 (F)
Test Port Connector Standard Info Button: For each DUT port connector, displays the appropriate
information dialog box for the selected connector.
 Typical “STANDARD INFO Dialog Box” on page 9-93

SSST Same controls and functions as SSST Coaxial above.

Non-Dispersive

SSST

Same controls and functions as SSST Coaxial above with the following changes:

Waveguide
Waveguide Kit: User-Defined 1 to User-Defined8
Waveguide Info button: Display the appropriate information dialog box for the selected
waveguide.
SSST Same controls and functions as SSST Coaxial above with the following changes:
Microstrip

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to Us er-Defined8

Microstrip Info button: Displays appropriate information dialog box for the selected microstrip.
+ Typical “STANDARD INFO Dialog Box” on page 9-93

MS46522A/MS46524A Series UIRM

PN: 10410-00332 Rev. J 9-89



9-13 Manual Cal - Refl. Freq. Resp. Cal Calibration Menus: 1-Port and 2-Port VNAs

Table 9-5. Manual Calibration - Reflection Frequency Response Cal Setup (3 of 3)

Cal Method
Line Type Dialog Box Input Selections and Controls
LRL/LRM

Coaxial

LRL/LRM
Non-Dispersive

T RLLRM The LRL/LRM calibration method is not available for reflection frequency response calibrations.

Waveguide

LRL/LRM
Microstrip
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9-14 Manual Calibration General Dialog Boxes
The dialog boxes displayed below are representative of standard and user-defined dialog boxes associated with
the calibration function. Most of these dialog boxes can be called from multiple locations.

o “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

* “STANDARD INFO Dialog Box” on page 9-93

 “THRU INFO Dialog Box” on page 9-94

« “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNASs” on page 9-95
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AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box

Use the AIR EQUIVALENT LENGTH calculator dialog box to speed configuration of a thru line by entering its
length in picoseconds (ps) and its dielectric constant. The calculator returns the air equivalent length in
millimeters (mm).

Previous
e The AIR EQUIVALENT LENGTH dialog box can be accessed from multiple locations.
 “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-43
e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-46
e “ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-66

Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO PORT CAL SETUP dialog |
Through/Reciprocal Length Calculator Icon | AIR EQUIVALENT LENGTH Dialog Box

(=] Air Eguivalent Length Conversion ( x|

Enter length in ps

Enter diglectric constant I 1.0

Caloulate Ar Equivalert Length |
Air equivalent length in mm is : I 0.0
0K |

Figure 9-44.  AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box

Using the Calculator
1. Use the Enter length in ps (picoseconds) to input a length.

¢ For example, enter a value of 250 ps.

o

. Use the Enter constant to change the dielectric constant as required.
* For example, change the dielectric constant to 1.2.

3. Click the Calculate Air Equivalent Length button.
4. The required value appears in the Air Equivalent Length in mm field.

* Using the examples above, an air equivalent length of 68.465319... appears in the field.
5. Click OK.
6. The Thru Info dialog box reappears with the calculated value in the Length (mm) field.
7. Using the examples above, the Length (mm) field displays 68.4653 mm.

+ “THRU INFO Dialog Box” on page 9-94
8. Click OK on the Thru Info dialog box.
9. The Modify AutoCal Setup dialog box reappears.
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STANDARD INFO Dialog Box

The exact title and contents of the dialog box depend on the calibration method and connector types selected.
This dialog box displays parametric information for the standard connector selected previously.

Prerequisites
e Line Type = Coaxial
e DUT Connector Type = N-Conn (M)
Previous
e The STANDARD INFO dialog box can be accessed from multiple locations.
e« “ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-66
e “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-43
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SOLT/SOLR | Line Type = Coaxial | Edit
Cal Params | TWO PORT CAL SETUP (SOLT/R, COAXIAL) | DUT Connector = N-Conn(M) | Standard Info
button | STANDARD INFO (SOLT/R) Dialog Box

i5] Standard Info (SOLT/R) x|
Cal Kit Lsbel | N-Conn(M)
Senal Number | J0QOO(K
— Broadband Load
—BB Load 1 (SN 3300000
za, 1o* Lo RiQ) 201 10 {mm}) LD (e-12) C0 (e-15)
| s | 50 | o | o | o
co R
l —BB Load 2 (SN 3300000
RiQ) 201(0) 10 fmm) LO (e-12) C0 (e-15)
107 air equivalent length polynomial coefl I 50 I a0 I o I 0 I o
Sliding Load BreakPoint Freq {in GHz)
— Short (SN X00000¢)
L0 {e-12) L1 {e-24) L2 (e-33) L3 (e-42) Offset length (mm)
[ o [ o | o | o | 2037
—Open (SN X000000)
C0 (e-15) C1{e-27) C2 (2-36) C3 (e-45) Offset length (mm)
G [ o0 I G [ 2037
Where L{H)= L0+ L1*f+2*f"2+13*f"3 and C()=C0+C1°f+C2°f"2+C3*f"3

Figure 9-45.  STANDARD INFO (SOLT/R) Dialog Box

The read-only dialog box provides the calibration parameters for the selected connector and calibration
method.
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THRU INFO Dialog Box

Use the THRU INFO dialog to update the thru information for most calibration types. The dialog includes
access to the AIR EQUIVALENT LENGTH calculator function dialog box to speed configuration.

Previous

e The THRU INFO dialog box can be accessed from multiple locations.
e« “MODIFY 2-PORT AUTOCAL SETUP Dialog Box” on page 9-46
Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Thru Update | THRU | Define Thru/Reciprocal | THRU INFO Dialog
Box

Thru Info

X

Length (mm) :@ Line Impedance [£2]
30,0000 = [50.000 E
Line loss [dB /mm) @ Frequency [GHz]
|0.1000 4 45.0000 -

[ a4 ] [ Cancel ]

Figure 9-46. THRU INFO Dialog Box - AutoCal Two Port Calibration

Thru Information Parameters and Calculator
The Thru Info dialog box allows user input field for the thru connection parameters of:

e Length (mm). If needed, click the Calculator icon to display the Air Equivalent Length Conversion
Calculator dialog box.

e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92
e Line Loss (dB/mm)
e Line Impedance (Q or Ohms)
e @ Frequency (GHz)
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USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs
Prerequisites
e (Calibration Method = LRL/LRM
e Line Type = Coaxial
e Band 1 Device 2 = Match
Previous
* The STANDARD INFO dialog box can be accessed from multiple locations.
e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-46
Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = LRL\LRM | Edit Cal Params | TWO PORT
CAL SETUP (LRL/LRM, COAXIAL) | Band 1 Device 2 = Match | Match button | USER DEFINED MATCH
DEVICES Dialog Box

51 vser Defne vatchDevices a
— Device 2
—Port 1 Match
20, 10* - % Define circuit model I.
R Q) 70 () opm B LWe1  coes
n B | 50 [ 50 | o [ 0 | o
I T b F1R ft il Edt Folynomial Tems(Lenth Ind. Cap) |
—Port 2 Match
107; air equivalent length polynomial coefl ¢ Define circuit model
10,L0,C0 are polynomial coeffl .
R Q) Z0 () omm B  WE12 CO0 (e-15)
| 50 | 50 | o | 0 | o
£ Load S1P from file Ed Polynomial Tems({Lenth Ind.Cap) |
ok | Cancel |

Figure 9-47.  USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs

Description
The dialog box allows the definition of a user-provided match device.
Port 1 Match
Define the Port 1 Match device by entering the following parameters:
* R (Ohms)
70 (Ohms)
e I0 (mm)
e Ifrequired, a link is available to the AIR EQUIVALENT LENGTH dialog box.
e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92
o L0 (e-12)
e CO(e-15)

¢ Provides the calibration parameters for the selected connector and calibration method.
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e Edit Polynomial Terms (Length, Ind., Cap) button opens a window for editing the polynomial terms.
Port 2 Match

The Port 2 Match parameters and controls are the same as the Port 1 Match.
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USER DEFINED WAVEGUIDE Dialog Box

This dialog box displays parametric information for a user-defined waveguide. For the equivalent dialog box for
a standard waveguide kit, see “WAVEGUIDE INFO Dialog Box” on page 9-99.

Prerequisites
¢ Line Type = Waveguide
e DUT Connector Type = User-Defined1 to User-Defined8

Previous
e Item 1 shows TWO PORT CAL SETUP (SSLT, WAVEGUIDE) Dialog Box

e Item 2 in figure is the User Defined Waveguide dialog box titled WAVEGUIDE INFO, which is invoked by
the Waveguide Info button in the TWO PORT CAL SETUP dialog box.

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSLT | Line Type = Waveguide | Edit Cal
Params | TWO PORT CAL SETUP (SSLT, WAVEGUIDE) | Waveguide Kit = User-Defined 1 | Waveguide Info
button | USER DEFINED WAVEGUIDE Dialog Box

AL User Defined Waveguide (S5LT) 5'
‘Waveguide Kit Label I |Jser-Defined1

Cutoff frequency (GHz) 0
Dielectric 1

Offset Length (mm)
(Offset short 1 0 |

Offset short 2. | 0 Iz

Resistance () Inductance {pH)
BBload | 50 | 0
Sliding Load BP Freq (GHz)
2

ok | Cancel |

Figure 9-48.  USER DEFINED WAVEGUIDE Dialog Box

Description

The USER DEFINED WAVEGUIDE dialog box allows the input of the calibration parameters for a user-defined
device.

Standard Label

Either leave as the pre-defined label or input a new label for the device.

Cutoff Frequency and Dielectric
e Cutoff frequency (GHz)
e Dielectric value

Broadband Load Definition
Define the broadband load with the following parameters:

* Resistance (Ohms)
e Inductance (pH)
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e Sliding Load Break Point Frequency (GHz)

Short Definition
e Offset length (mm)
e Ifrequired, a link is available to the AIR EQUIVALENT LENGTH dialog box.
e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92

Open Circuit Model
Define the Open Circuit Model with the following parameters:
e CO (e-15)
e C1 (e-27)
* (C2(e-36)
e (C3 (e-45)
e Offset length (mm)
e Ifrequired, a link is available to the AIR EQUIVALENT LENGTH dialog box.
e “AIR EQUIVALENT LENGTH CONVERSION (FROM PS TO MM) Dialog Box” on page 9-92
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WAVEGUIDE INFO Dialog Box

This read-only dialog box displays parametric information for a standard waveguide kit. For the equivalent
dialog box for a user-defined waveguide, see “USER DEFINED WAVEGUIDE Dialog Box” on page 9-97.

Prerequisites
¢ Line Type = Waveguide
e« DUT Connector Type = User-Defined1 to User-Defined8

Previous

* The WAVEGUIDE INFO dialog box can be accessed from multiple locations when Line Type is set to
Waveguide.

» TWO PORT CAL SETUP (SSLT, WAVEGUIDE) Dialog Box

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSLT | Line Type = Waveguide | Edit Cal
Params | TWO PORT CAL SETUP (SSLT, WAVEGUIDE) | Waveguide Kit = WR10, WR12, or WR15 |
Waveguide Info button | WAVEGUIDE Dialog Box

EWaveguide Info (SSLT) il
Waveguide Kit Label | WR10
Serial Number | KOO0

! Cutoff frequency (GHz) I b9.0143
Dielectric I 1

Offset Length {mm)
(Offset short 1 I 25837
Offset short 2 | 1612

Resistance () Inductance {pH)
BBload | 50 | 0

Sliding Load BP Freq (GHz)

I 2

Figure 9-49. WAVEGUIDE INFO Dialog Box
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Description

The read-only WAVEGUIDE INFO dialog box provides the calibration parameters for the WR10, WR12, and
WR15 waveguide kits.

Instructions
The parameters are:

 Waveguide Kit Label

e Cutoff Frequency (GHz)

¢ Dielectric value

e Cutoff frequency (GHz)

e Offset short 1 length (mm)

e Offset short 2 length (mm)

* Broadband Load Resistance (Ohms)

e Broadband Load Inductance (pH)

e Sliding Load Break Point Frequency (GHz)
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Chapter 10 — Calibration Menus:
4-Port VNAs

10-1 Chapter Overview

This chapter describes the menus used when calibrating 4-Port ShockLine™ VNAs. Chapter organization
follows the flows in the progressions of menus and dialog boxes for calibration control. Representative
examples of dialogs are shown. Dialog appearance changes dynamically.depending on based on the
combination of instrument calibration ports, AutoCal, manual calibration, calibration methods, line types, and
connectors.

10-2 Listing of Calibration Menus (4-Port VNA)

This section covers all calibration menu types for a 4-port VNA, including
e 1-port, 2-port, 3-port, and 4-port
e Auto Cal and Manual cal

e (Calibration utilities and support menus
These links connect to the calibration menus organized by function and type of calibration:

Primary Calibration Menus
e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
e “CALIBRATE Menu - 4-Port VNASs” on page 10-6
 “THRU UPDATE Menu - 4-Port VNAS” on page 10-8

Calibration Utility Functions
The calibration utility function and management menus and dialog boxes are:

e “CAL OPTIONS Menu - 4-Port VNAs” on page 10-11

« “MANUAL ADAPTER REMOVAL Dialog Box - 4-Port VNASs” on page 10-12
e “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14

¢ “SAVE (Cal Kit) Dialog Box - 4-Port VNAs” on page 10-16

e “CAL KIT INFO Dialog Box - 4-Port VNAs” on page 10-18

« “RESTORE DEFAULT COEF. Dialog Box - 4-Port VNAs” on page 10-20

AutoCal Setup Menu
The main AutoCal setup menu is:

e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

AutoCal 4-Port Calibration on 4-Port VNA

e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22
 “MODIFY 4-PORT AUTOCAL SETUP Dialog Box” on page 10-24

AutoCal 2-Port Calibration on 4-Port VNA
e “SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs” on page 10-28
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e« “MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAS” on page 10-30

AutoCal 1-Port Calibration on 4-Port VNA

e “AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNAS” on page 10-36
e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs” on page 10-37

Manual Calibration Configuration on 4-Port VNA

Basic method: Once a calibration type is selected in the MANUAL CALIBRATION menus, the following menus
are used to set up the calibration method and line type. The settings in these menus define which dialog boxes
will be available and the procedural menus that will appear for the specified calibration parameters:

« “MANUAL CAL Menu - 4-Port VNAs” on page 10-42
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

e “CAL METHOD Menu - 4-Port VNA” on page 10-45
e “LINE TYPE Menu - 4-Port VNA” on page 10-46

Manual 4-Port Calibration on 4-Port VNA

 “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-51
e “FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box” on page 10-54
e “FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box” on page 10-58
« “FULL FOUR PORT CAL SETUP (SSST, WAVEGUIDE) Dialog Box” on page 10-60
e “FULL FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box” on page 10-62
e« “THRU Menu - 4-Port VNAS” on page 10-74
e Summary Table:
e Table 10-2, “Manual 4-Port Cal Setup Dialog Box Summary” on page 10-66

Manual 3-Port Calibration on 4-Port VNA

« “THREE PORT CAL Menu - 4-Port VNAs” on page 10-78
e “THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-85
e« “THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box” on page 10-81
e« “THREE PORT CAL SETUP (SSST, COAXIAL) Dialog Box” on page 10-83
e« “THREE PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box” on page 10-88
e Summary Table:

e Table 10-3, “Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port
VNASs” on page 10-92

Manual 2-Port Calibration on 4-Port VNA
e “TWO PORT CAL Menu - 4-Port VNASs” on page 10-97
e« “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-99
e “TWO PORT CAL SETUP (SOLT/SOLR, MICROSTRIP) Dialog Box” on page 10-102
e “TWO PORT CAL SETUP (LRL/LRM, MICROSTRIP) Dialog Box” on page 10-105
e Summary Table:

¢ Table 10-4, “Manual Calibration - 2-Port Calibration Setup Dialog Box Contents - 4-Port
VNASs” on page 10-109
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Manual 1-Port Calibration on 4-Port VNA

e “ONE PORT CAL/S Menu - 4-Port VNAs” on page 10-114
e “ONE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-115
 “ONE PORT CAL SETUP (SSST, COAXIAL) Dialog Box” on page 10-120
e« “ONE PORT CAL SETUP (SSLT, WAVEGUIDE) Dialog Box” on page 10-122
e Summary Table:

¢ Table 10-5, “Manual Calibration - 1-Port Calibration Setup Dialog Box Contents - 4-Port
VNASs” on page 10-124

Manual Transmission Frequency Response on 4-Port VNA

¢ “TRANS. RESPONSE Menu - 4-Port VNAs” on page 10-127

e “TRANSMISSION FREQ. RESPONSE CAL SETUP (SOLT/SOLR, COAXIAL) Dialog Box”
on page 10-129

« “TRANS. FREQ. RESP. CAL SETUP (SSLT, WAVEGUIDE) Dialog Box” on page 10-131
+ “TRANS. FREQ. RESP. CAL SETUP (SSST, MICROSTRIP) Dialog Box” on page 10-133

e Summary Table: “Trans. Freq. Resp. Manual Cal Setup Dialog Box Contents - 4-Port VNAs”
on page 10-135

Manual Reflection Frequency Response Calibration on 4-Port VNA

¢ “REFL. RESPONSE Menu - 4-Port VNASs” on page 10-136

e “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 10-138

 “REFL. FREQ. RESP. CAL SETUP (SSLT, MICROSTRIP) Dialog Box” on page 10-140
 “REFL. FREQ. RESP. CAL SETUP (SSST, WAVEGUIDE) Dialog Box” on page 10-142
e Summary Table:

e Table 10-7, “Refl. Freq. Resp. Manual Cal. Setup Dialog Box Contents - 4-Port VNAs”
on page 10-144

Manual Calibration General Dialog Boxes on 4-Port VNA

These dialog boxes are representative of those that can be linked to from multiple locations. Not all possible
dialog boxes are shown:

e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

e “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
e “STANDARD INFO (OFFSET SHORT) W1-Connector (F) Dialog Box” on page 10-148

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

e “USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155

e “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
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10-3 Primary Menus for 4-Port VNA Calibration

The menus shown below provide access to all 4-Port VNA calibration functions. From the AUTOCAL menu
(below at #6), additional menus and dialog boxes provide configuration and setup for the 4-Port, 2-Port, and
1-Port AutoCal calibration procedures. From the MANUAL CAL menu (below at #7), additional menus and
dialog boxes provide configuration and setup for the manual calibration 4-Port, 3-Port, 2-Port, 1-Port,
Transmission Frequency Response, and Reflection Frequency Response procedures

)

O

~ Calibration P

\— Factory use only
service adjustment

Load Kit/Charac.

1. MAIN MENU 5. CAL KIT Menu

2. CALIBRATION [TR] Menu 6. AUTOCAL Menu

3. CALIBRATE Menu 7. MANUAL CAL Menu
4. THRU Menu (available only if a valid calibration has |8. CAL OPTIONS Menu

been completed)
Figure 10-1.  Primary Menus for 4-Port VNA Calibration
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CALIBRATION [TR] Menu - 4-Port VNAs

The CALIBRATION [TR] menu provides options to configure and run calibration routines, to configure cal kit
characterization files, and to enable /disable interpolation.

Full Name

* CALIBRATION [TRANSMISSION-RESPONSE] Menu
The name of the CALIBRATION menu is appended with [TR] for transmission/reflection operational mode.
Prerequisites

¢ The VNA is in 4-Port mode.

e The VNA is equipped with a Multiport Test Set.

e Availability of the Thru Update button on the CALIBRATION [TR] menu requires successful completion of
a full 4-Port, 3-Port, 2-Port, or 1 Path-2 Port calibration.

Previous

e “Main Menu” on page 2-2
Navigation

e MAIN | Calibration | CALIBRATION

—| Cal Status
Calibration {Tg Select toggles display of calibration status between OFF and ON based on the last
Cal Status calibration run. If ON, the Status bar at the bottom of the display area shows a status
| OFF of CORR in green.

Availability of the Cal Status button results from selecting the Done button following
Calibrate p || completion of Thru calibrations on the THRU UPDATE menu. If the calibrations have
not been performed, the Cal Status button is unavailable.

Thru Update » | o jibrate

Select displays the CALIBRATE menu to begin the manual calibration process.
Options on sub-menus allow for selection of automatic or manual calibration,

CalKit Opti > . . . . . . .
e calibration type, calibration method, line type and other calibration parameters.

e “CALIBRATE Menu - 4-Port VNAS” on page 10-6
Cal Options P!

Thru Update
Select displays the THRU UPDATE menu to perform Thru calilbrations.
e« “THRU UPDATE Menu - 4-Port VNAS” on page 10-8

Cal Kit Options

Select displays the CAL KIT menu to save, load, and recall characterization files for
manual calibration kits.

e “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14

Cal Options

Select displays the CAL OPTIONS menu to add interpolated measurement points and
perform manual adapter removal after calibration completion.

e “CAL OPTIONS Menu - 4-Port VNAs” on page 10-11
Figure 10-2.  CALIBRATION Menu - 4-Port VNAs
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CALIBRATE Menu - 4-Port VNAs

The CALIBRATE menu initiates the manual calibration process with the selection of calibration parameters,
calibration types, calibration methods, line types, and test port connectors.

Previous

« “MANUAL CAL Menu - 4-Port VNAs” on page 10-42
Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE

Current Cal Setup
Calibrate

Restores the setup parameters from the last successful calibration procedure,
whether an AutoCal or manual calibration. All menu and dialog box settings are
returned to their prior settings and the operator can proceed with the calibration
procedure as soon as the necessary external device connections are complete.

Current Cal Setup

AutoCal >
AutoCal

Manual Cal  ®™ | | Select displays the AutoCal menu.
e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Low Pass
Time Domain Cal

— s conbranaammm | Mianual Cal

Select displays the Manual Cal menu.
o “MANUAL CAL Menu - 4-Port VNAS” on page 10-42

Perform
IF Cal

----IF Calibration----

Perform IF Cal
Select displays the IF CALIBRATION dialog box.
Figure 10-3. CALIBRATE Menu - 4-Port VNAs

10-6 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM



Calibration Menus: 4-Port VNAs 10-3 Primary Menus for 4-Port VNA Calibration

IF CALIBRATION Dialog Box
Previous

e “CALIBRATE Menu - 4-Port VNAs”
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Perform IF Cal | IF CALIBRATION dialog
box

IF Calibration

[ 0%
Calibration in progress...

Figure 10-4. IF CALIBRATION Dialog Box

Instructions

Click Start Cal button to begin calibration; click Abort Cal to cancel calibration; click Close to exit the dialog box.
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THRU UPDATE Menu - 4-Port VNAs

The THRU UPDATE menu provides completion buttons for Thru calibrations. When a Thru calibration is
complete, the button displays a completion checkmark.

Prerequisites

* To enable the Thru Update button on the MANUAL CALIBRATION menu, a Full 4-Port, Full 3-Port, Full
2-Port, or a 1 Path-2 Port calibration must first be successfully completed .

Previous
e “MANUAL CAL Menu - 4-Port VNAs” on page 10-42
Navigation
¢ MAIN | Calibration | CALIBRATION [TR] | Thru Update | THRU UPDATE

1. Initial display of THRU UPDATE calibration menu with |2. All THRU calibrations completed with Done button
Done button unavailable. available.

Figure 10-5. THRU UPDATE Calibration Menu — 4-Port VNAs

Define Thru/Reciprocal
Displays the THRU INFO dialog box where the through parameters can be changed.
e “THRU INFO Dialog Box - 4-Port VNAS” on page 10-154

Thru

Select to calibrate Thru connection. The number of Thru connection buttons displayed on the menu corresponds
to the number of ports selected during setup. A 4-Port calibration requires calibrating all possible thru
connections (1-2, 1-3, 1-4, 2-3, 2-4, and 3-4) as illustrated in Figure 10-5.
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Done

Select when all Thru calibrations are completed. Select returns to the CALIBRATION menu, activating the Cal
Status button.

* “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5

Abort Thru Update
Abort Thru Update stops the current calibration procedure and returns to the CALIBRATION menu.
e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
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10-4 Calibration Utility Functions

The calibration utility functions and management menus and dialog boxes are:

e “CAL OPTIONS Menu - 4-Port VNAs” on page 10-11
e “MANUAL ADAPTER REMOVAL Dialog Box - 4-Port VNAs” on page 10-12

e “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14
e “LOAD (Cal Kit) Dialog Box - 4-Port VNAs” on page 10-15
e “SAVE (Cal Kit) Dialog Box - 4-Port VNAs” on page 10-16
e CREATE/EDIT KIT: “CAL KIT INFO Dialog Box - 4-Port VNASs” on page 10-18
« “RESTORE DEFAULT COEF. Dialog Box - 4-Port VNAs” on page 10-20
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CAL OPTIONS Menu - 4-Port VNAs

The CAL OPTIONS menu provides control for use of interpolation and procedure for manual adapter removal.
Previous

e “CALIBRATION [TR] Menu - 4-Port VNASs” on page 10-5
Navigation

e MAIN | Calibration | CALIBRATION [TR] | Cal Options | CAL OPTIONS

Interpolation
Select toggles interpolation OFF and ON with a default OFF state.

Cal Options
Interpolation allows additional interpolated measurement points between calibrated
measurement points. This is useful if the user wants to zoom into a specific area
without having to recalibrate the instrument. The interpolated points must lie
within the calibration frequency points.

Interpolation
| OFF

Perform Manual
Adapter Removal

Perform Manual Adapter Removal

Network
Extraction Select displays the MANUAL ADAPTER REMOVAL dialog box.
i Adapter removal permits accurate measurement of non-insertable devices using an
adapter of known electrical length and two full 12-term calibrations. Manual adapter

Characterize Thru

removal extracts the behavior of the adapter from the setup after a successful
calibration.

+ “MANUAL ADAPTER REMOVAL Dialog Box - 4-Port VNAs” on page 10-12

Characterize Thru
Select displays the THRU CHARACTERIZATION dialog box.

The THRU CHARACTERIZATION dialog box provides a process to characterize an
unknown Thru standard. Two 1-port calibrations are performed, one at the VNA port
and one at the end of the unknown Thru. A network extraction is performed to create

an s2p file characterizing the unknown thru. This s2p file can then be used in an
SOLT calibration.

 “THRU CHARACTERIZATION Dialog Box” on page 9-20

Network Extraction

Use network extraction to generate an S-Parameter (.s2p) file for a set of networks.
The file can ben be embedded or de-embedded as required. Select displays the
NETWORK EXTRACTION dialog box.

Figure 10-6. CAL OPTIONS (CALIBRATION OPTIONS) Menu
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MANUAL ADAPTER REMOVAL Dialog Box - 4-Port VNAs

The MANUAL ADAPTER REMOVAL dialog box provides a process to extract the electrical behavior of an
adapter after completion of a calibration procedure using different connectors at each end that are

incompatible with the DUT configuration.

Previous

e “CAL OPTIONS Menu - 4-Port VNAs” on page 10-11

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Options | CAL OPTIONS | Perform Manual Adapter Removal |
MANUAL ADAPTER REMOVAL Dialog Box

:_! Manual Adapter Removal

==

NOTE:

X File (adapter on 2nd port):

Y File (adapter on 1st port):

Select Port Pair
@ 12 13

Adapter Removal pemits accurate measurement of non-nsertable devices. The processinvolves -
using an adapter of known electrical length and performing two full 12-Temm calibrations.

Y file is the file with the calibration done with the adapter connected to port Y.
¥ file is the file with the calibration done with the adapter connected to port X.

ONLY AVAILABLE FOR 2-PORT. For 4-port Adapter Removal, use network extraction forthe snp
file of the adapter, and use de-embedding to de-embed it from the calibration.

m

Select File

Select File

14 23 24

Estimated Adapter Electrical Length (ps)

Browse
Browse
34

0.000 2

ko
Removal

Figure 10-7.

Instructions

MANUAL ADAPTER REMOVAL Dialog Box

Adapter removal permits accurate measurement of non-insertable devices. The process involves using an
adapter of known electrical length and performing two full 12-term calibrations. In the procedure below:

e The Y file is the file with the calibration when the adapter connected to Port 1.
e The X file is the file with the calibration when the adapter connected to Port 2.

Note

ONLY AVAILABLE FOR 2-PORT. For 4-port Adapter Removal, use network extraction for the SNP
file of the adapter, and use de-embedding to de-embed it from the calibration.

Procedure

Select the port pair to be used from the following port combinations: 1,2; 1,3; 1,4; 2,3; 2,4; or 3,4.

1. Connect the adapter to Port X where X signifies any port. Perform a full 12-term calibration using Y' and
Y as the test ports and store calibration to disk.

2. Connect the adapter to Port Y where Y signifies any port that is not X. Perform a full 12-term calibration
using X and X' as the test ports and store calibration to disk.

3. Call up the X and Y files.

4. Input the estimated adapter electrical length in picoseconds (ps).

5. Select Perform Adapter Removal to remove adapter.

10-12

PN: 10410-00332 Rev. J
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10-4 Calibration Utility Functions

Network Extraction

Use network extraction to generate an S-Parameter (.s2p) file for a set of networks. The file can ben be
embedded or de-embedded as required. Select displays the NETWORK EXTRACTION dialog box.

Choose the type of desired extraction
Bxdract one 2-port netwaork:

Type A
- =t

Adapter Bdraction...

Type B

Two Tier Calibration.... —E P |

Bxtract four 2-port networks:
Type E

Inner & Quter Cals
available....

i

Type F

Outer Cal Only,
using divide-by-2 method

/

BExtract two 2-port networlks:

Type C
i —Fk [& e
Type D
g avemonaad| —L [ 1]

Extract two 4-port networks:
Type G

Outer Cal Only,
using divide-by-2 method

Legend: a = Reference Plane location/s of cal a
b = Reference Plane location/s of cal b
# of locations n indicates cal type(nport)

Figure 10-8. Network Extraction Menu

MS46522A/MS46524A Series UIRM

PN: 10410-00332 Rev. J
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CAL KIT (and AutoCal Kit) Menu - 4-Port VNAs

Use the CAL KIT menu to install, save, and restore calibration kit characterization files between an external
memory device, the instrument firmware, and a hard drive on the instrument or on a network This menu is
also used for working with AutoCal kit characterization files.

Full Name

¢ FULL MANUAL CALIBRATION KIT / AUTOMATIC CALIBRATOR (AUTOCAL) Menu
Previous

* “CALIBRATION [TR] Menu - 4-Port VNASs” on page 10-5
Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options | CAL KIT

Load Kit/Charac.

Select loads the Calibration Kit file or AutoCal Characterization file from the hard
drive or external memory device into the VNA firmware through the
INSTALL (AutoCal Characterization/Cal Kit File) dialog box.

¢ “LOAD (Cal Kit) Dialog Box - 4-Port VNAs” on page 10-15

Cal Kit

Load Kit/Charac.

Save Kit/Charac. Save Kit/Charac.

Select saves the Cal Kit or AutoCal Characterization file from the firmware to the
it ki location of choice (typically the instrument hard drive) for later use through the
Create/Edit Kit SAVE (AutoCal Characterization/Cal Kit) File dialog box.

+ “SAVE (Cal Kit) Dialog Box - 4-Port VNAs” on page 10-16

Create/Edit Info

Select displays the CAL KIT INFO dialog box which shows parametric information
about the calibration kit and allows user edits of the values.

e “CAL KIT INFO Dialog Box - 4-Port VNAs” on page 10-18

Restore Default Coef.
Select displays the RESTORE DEFAULT COEF dialog box.

Figure 10-9.  CAL KIT/AUTOCAL Menu - 4-Port VNAs
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Calibration Menus: 4-Port VNAs 10-4 Calibration Utility Functions

LOAD (Cal Kit) Dialog Box - 4-Port VNAs

The LOAD (Cal Kit) dialog box is used to install a calibration kit coefficients file in the instrument firmware for
subsequent use. A recommended best practice is to keep the cal kit serial number as part of the file name.

Full Name

* LOAD (CAL KIT PARAMETERS FILES) Dialog Box
Previous

¢ “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options | CAL KIT | Load Kit/Charac. | LOAD (Cal Kit) Dialog
Box

:_! Load @

Select File Type

@ Cal Kit

Type in the name of the file that you would like to install

Cpen: Browse...
Cancel

Figure 10-10. LOAD (Cal Kit) Dialog Box

Instructions
1. Cal Kit is the default selection under Select File Type.

2. Enter a file name in the Open field, or click Browse to navigate manually to the appropriate CalKit
Coefficient.ccf file.

3. Click Open to load the file or Cancel to return to the menu.

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 10-15
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SAVE (Cal Kit) Dialog Box - 4-Port VNAs

The SAVE (Cal Kit) dialog is used to save CalKitCoefficent Files from the VNA firmware to other locations such
as the instrument hard drive, a network drive, or an external memory device, allowing storage of multiple files
from available cal kits.

An alternate method is to a Windows program such as File Manager to copy files from the supplied USB flash
drive to the recommended internal hard drive location C:\AnritsuVNA\Data.

Previous
e “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14
Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options | CAL KIT | Save Kit/Charac | SAVE (Cal Kit) Dialog
Box

'__! Save @
Select File Type
@ Cal Kt

(For Cal Kit Only)

Coadal

SOLT/SOLR

Cal Kit Name | K-Conn - |
| ok | | Cancal |

Figure 10-11. SAVE (Cal Kit) Dialog Box

Instructions for Cal Kit File Types

1. Under Select File Type, Cal Kit is the default selection. If Cal Kit is selected, the fields of Line Type, Cal
Method, and Cal Kit Name are available (shown at right in Figure 10-11 on page 10-16 above) with the
values in drop-down menus. For AutoCal these are no active.

2. For a Cal Kit but not with AutoCal, select a line type
3. For a Cal Kit but not with AutoCal, select a calibration method
4. Select a calibration kit characterization file type from the Cal Kit Name drop-down menu
¢« K-Conn (M)
e K-Conn (F)
e GPC-3.5 (M)
« GPC-3.5 (F)
e SMA (M)
« SMA (F)
¢ N-Conn (M)
e N-Conn (F)
e 2.4 mm (M)
e 2.4 mm (F)
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10-4 Calibration Utility Functions

TNC (M)

TNC (F)
V-conn (M)
V-conn (F)
W1-conn (M)
W1-conn (F)
7/16 (M)

7/16 (F)
GPC-7
N-conn(75) (M)
N-conn(75) (F)

user defined 1 through 8 (M or F)

5. Click OK to proceed or Cancel to return to the menu.
6. A SAVE AS dialog box appears with a default CalKitCoefficent Files (*.ccf) file name.

7. Navigate to a storage location:

C:\AnritsuVNA\Data is recommended.

8. Click Save to save the file or Cancel to return to the menu.

MS46522A/MS46524A Series UIRM

PN: 10410-00332 Rev. J
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CAL KIT INFO Dialog Box - 4-Port VNAs

The CAL KIT INFO dialog box provides access to instrument calibration kit information that is read-only for
selections from the Cal Standard drop-down menu, but editable for user-defined cal kits.

Previous
e “CAL KIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options | CAL KIT | Create/Edit Info | CAL KIT INFO Dialog
Box

Select File Type
@ Cal Ki
(For Cal Kit Oniy)
e e
Cal Method SOLT -
Select Cal Standard |K-Conn{M) ~|[  Display

Figure 10-12. CAL KIT INFO Dialog Box

Instructions
1. Cal Kit is the default selection under Select File Type.
2. Select a connector type from the Select Cal Standard drop-down menu:
3. Click Display.
4. The STANDARD INFO read-only dialog box opens (Figure 10-13).

e Dialog box title and content fields reflect selections made in the CAL SETUP menu (“CAL SETUP
Menu - 4-Port VNAS” on page 10-43).

5. Click OK to close the STANDARD INFO dialog box.
6. Click Close to close the CAL KIT INFO dialog box.

10-18 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM
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10-4 Calibration Utility Functions

STANDARD INFO Dialog Box - 4-Port VNAs

" ¥ Standard Info (SOLT/R) (==
MN-Conn(M)
FOHROOK,
Broadband Load
BB Load 1 (SN X000
o, 1ot Lo R} Z01) 10 {rrm}) LD {e-12) CO(e-15)
50 50 ] 0 0
cn R
I BB Load 2 (SN X000
R {2) Z0 () 10 {mim}) LD (e-12) C0 [e-15)
107: air equivalent length polymomial coefl 50 50 0 0 0
Sliding Load BreakPoirt Freq (in GHz)
2

Shoort (SN 0G0

LD (e-12) L1 (e-24) L2 (e-33) L3 (e-42) Offset length {mm)

0 ] 0 0 17.83

Open (SN X30000)

C0 [e-15) Cle-20) C2 (z-36) C3 (e-45) (Offset length (mm)

4 200 ] 11 17.83
Where L(H) = L0+ L1*f+12°f2+13*f"3 and ClF)=CO+C1f+C2*f2+C3*f3

Figure 10-13. STANDARD INFO Dialog Box

MS46522A/MS46524A Series UIRM
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RESTORE DEFAULT COEF. Dialog Box - 4-Port VNAs

Use the RESTORE DEFAULT COEF. dialog box to restore firmware-stored Cal Kit Coefficients fields back to
their default coefficients. For best performance, either install the cal kit coefficients file supplied with your cal
kit, or enter your user-defined coefficients before starting this procedure. The restore function is not available
to AutoCal kits as they do not have restorable characterization data.

Full Name

¢ FULL RESTORE DEFAULT COEFFICIENTS Dialog Box
Previous

e “CALKIT (and AutoCal Kit) Menu - 4-Port VNAs” on page 10-14
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Cal Kit Options | CAL KIT | Restore Default Coef | RESTORE
DEFAULT COEF Dialog Box

I-.-. il

Select cal kits to restore default coefficient.

Line Type ICDaxiaI j

Select Cal Kit [ K-Conn = Select Al |
[] GPC-35
[ SMA Clear All |
[] MConn

1 24mm
] THC =]
oK | Cancel |

Figure 10-14. RESTORE DEFAULT COEF. (RESTORE DEFAULT COEFFICIENTS) Dialog Box

Instructions Restore Default Calibration Coefficients

Use this dialog to restore factory coefficients to available calibration kits.
1. Select the Line Type as required.
2. Select the Calibration Kits as required to be restored.
3. Click OK.
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Available Selections

The table below shows the available calibration kits in the Select Cal Kit field of the RESTORE DEFAULT
COEFFICIENTS dialog box. The available kits depend on the input combination selected for Line Type Media
and Cal Method.

Table 10-1. Calibration Kit Availability in the RESTORE DEFAULT COEF. Dialog Box

LINE TYPE Media Setting | CAL METHOD Setting Available Calibration Kits
W1-Conn, V-Conn, K-Conn, 2.4 mm, 2.4 mmV,
SOLT/SOLR GPC-3.5, SMA, N-Conn, N-Conn (75), GPC-7, 7/16,
Coaxial TNC
SSLT W1-Conn
SSST W1-Conn
B soLsoLR e are s e
Non-Dispersive SSLT W1-Conn
SSST W1-Conn
SOLT/SOLR 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
Microstrip SSLT 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
SSST 10 Mil Kit, 15 Mil Kit, 25 Mil Kit
SOLT/SOLR No selections available
Waveguide SSLT WR10, WR12, WR15
SSST No selections available

MS46522A/MS46524A Series UIRM
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10-5 AutoCal Port Selection Setup - 4-Port VNAs

AUTOCAL (Port Selection) Menu - 4-Port VNAs

Use the AUTOCAL (Port Selection) menu to select whether the AutoCal procedure will be for 4-port, 2-port, or
1-port calibration. Menu is also used to identify COMM port number targeted by the adapter.

Prerequisites
e 4-Port VNA Mode
Previous
e “CALIBRATE Menu - 4-Port VNAS” on page 10-6
Navigation
¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL

= | 4-Port Cal (4-Port VNAs)
AutoCal == . i i
——=== | Sets the AutoCal calibration function for 4-Port VNAs to a 4-port method and
Lo g displays the AUTOCAL PROCEDURE (4-PORT CAL) menu.
-Po

« “AUTOCAL (Port Selection) Menu - 4-Port VNAs” on page 10-22

2-PortCal ™| | 2-Port Cal (4-Port VNAs)

Sets the AutoCal calibration function for 4-Port VNAs to a 2-port method and
displays the AUTOCAL PROCEDURE (2-PORT CAL) menu.

e “SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs” on page 10-28

1-Port Cal (4-Port VNASs)

Sets the AutoCal calibration function for 4-Port VNAs to a 1-port method and
displays the AUTOCAL PROCEDURE (1-PORT CAL) menu.

e “AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNAs” on page 10-36

COMM PORT

Shows/sets the Comm Port number for the AutoCal adapter.
Figure 10-15. AUTOCAL PORT Menu - 4-Port VNAs
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AUTOCAL SETUP Menu - 4-Port Cal - 4-Port VNAs
Prerequisites

¢ 4-Port Mode
Previous

e “AUTOCAL (Port Selection) Menu - 4-Port VNAs” on page 10-22
Navigation

MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT | 4-Port Cal |
AUTOCAL

SmartCal SehlE Modify Cal Setup

Select displays the MODIFY 4-PORT AUTOCAL SETUP dialog box. The dialog box
Modify Cal Setup provides control settings for Auto Sense Module Orientation, Select Cal Type,
Through Setup, Adapter Removal Port, and links to the THRU INFO and AIR
EQUIVALENT LENGTH CALCULATOR dialog boxes.

Port Selection

| 1,234 ¢« “MODIFY 4-PORT AUTOCAL SETUP Dialog Box” on page 10-24

Cal Type Port Selection (Read Only)

| Full Two Port Displays the Ports selected for the AutoCal procedure. The settings are determined
Thru Type in the MODIFY 4-PORT AUTOCAL SETUP dialog box.

| Internal

Cal Type (Read Only)

Displays the Cal Type selected for the AutoCal procedure. The settings are
| Internal determined in the MODIFY 4-PORT AUTOCAL SETUP dialog box.

Thru Type|[Cal B]

Cal A Orientation

Thru Type (Read Only)

- . Displays the Thru Type selected for the AutoCal procedure as either Internal Thru
Cal B OREREen | or True Thru. The settings are determined in the MODIFY 4-PORT AUTOCAL SETUP
| Auto Sense j dialog box.

| Auto Sense

. Cal A Orientation
- Displays the left/right VNA Port orientation and assignment for the Cal A
— | configuration, Opens the MODIFY 4-PORT AUTOCAL SETUP dialog box. Orientation
options are either Left=P1 Right =P1 or Left=P2 and Right=P1.

Cal B Orientation

Displays thePort A / Port B VNA Port orientation and assignment for the Cal B
configuration. Opens the MODIFY 4-PORT AUTOCAL SETUP dialog box. Manual
orientation options are either Port 1=A Port 2=B or Port 1=B Port 2=A.

Begin Cal (AutoCal 4-Port Cal)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu where the Cal Status button is
enabled and set to ON.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
Figure 10-16. AUTOCAL SETUP Menu - 4-Port Cal - 4-Port VNAs
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MODIFY 4-PORT AUTOCAL SETUP Dialog Box

Use the MODIFY 4-PORT SMARTCAL orAUTOCAL SETUP dialog box to change the calibration parameters
prior to an AutoCal calibration procedure. Options include the calibration and thru types to be used. The
Port A / Port B port sense is configured.

Previous
e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Navigation

+ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 4-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 4-PORT AUTOCAL SETUP Dialog Box

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 4-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 4-PORT AUTOCAL SETUP Dialog Box

7% Modify 4-Port Autocal Selup s i S [ 7B Modify 4-Port SmartCal Setup s s S ===

] Auto Sense Module Orentation Select Calibration Kt ] Auto Sense Modue Orientation Select Caiibration Kt
* Requires two 2- Port cals, Aand B SmartCal © AutoCal Comm Port: | COM1 * Reauires two 2 Port cals, Aand B © SmartCal AutaCal
Cal A Corfig Cal BCorfig Cal A Corfig. Cal BGorfig

Select Two Pots Select Two Forts
] Pot 1 [ Ptz [ Pot3 Port4 V] Pot 1 V] Port 2 Port 3 Poit4

Select Cal Type Select Cal Type: Select Cal Type Select Cal Type
® Full 2Pot @ Ful 2 Pot @ Full 2Port @ Ful 2 Pot

Through Setup Through Setup Through Setup Trrough Setup
© intemal Thru True Thu @ Intemal Thru True Thru @ Intemal Thru True Thu @ Intemal Thru True Thu

Addtional Thru/s (Choose at least one addiional Thru. AutoCal thru will be used to make addtional thru measurement(s) Addtional Thru/s {Choose at least one addiional Thru. AutoCal thru will be used to make additional thu measurement(s})

®> 4 ® 4

Ed

® f @ ® f @

oK Cancel OK Cancel

Figure 10-17. MODIFY 4-PORT AUTOCAL / SMARTCAL SETUP Dialog Box

SmartCal Dialog Box Description

General

The calibration requires two 2-Port calibrations: Cal A and Cal B.

Auto Sense Module Orientation

Auto Sense Module Orientation is default. Check for manual port assignment.
Figure 10-17, “MODIFY 4-PORT AUTOCAL / SMARTCAL SETUP Dialog Box”
10-5 AutoCal Port Selection Setup - 4-Port VNAs Calibration Menus: 4-Port VNAs
10-24 PN: 10410-00332 Rev. H MS46522A/MS46524A Series UIRM

Cal A Configuration

Select two ports for the Cal A configuration. choose from Port 1, Port 2, Port 3, or Port 4.
Cal A Configuration - Select Cal Type

Only the Full 2 Port selection is available.

Cal A Configuration - Through Setup

10-24 PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM
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Select either Internal Through or True Thru. If True Thru is selected, the Thru Info button is available. Select
displays the THRU INFO dialog box.

For Adapter Removal
The For Adapter Removal area and its controls are not available in 4-Port AutoCal Setup.
Cal A Manual Port Sense Configuration

The selections available are dependent on the ports selected above in Cal A Configuration. For example: If Port
1 and Port 2 were selected above, your choices are:

e Port 1 =Port A and Port 2 = Port B
e Port 1 =Port B and Port 2 = Port A
If Port 1 and Port 3 were selected above, your choices are:
e Port 1 =Port A and Port 3 = Port B
e Port 1 =Port B and Port 3 = Port A
Cal B Configuration
Auto selects whichever ports were not selected in Cal A Configuration.
Cal B Configuration - Select Cal Type
Only the Full 2 Port selection is available.
Cal B Configuration - Through Setup

Select either Internal Through or True Thru. If True Thru is selected, the Thru Info button is available. Select
displays the THRU INFO dialog box.

Cal B Manual Port Sense Configuration

The selections available are dependent on the ports selected above in Cal A Configuration. For example: If Port
1 and Port 2 were selected for Cal A above, your choices are:

e * Port 3 = Port A and Port 4 = Port B
e + Port 3 = Port B and Port 4 = Port A
* If Port 1 and Port 3 were selected for Cal A above, your choices are:
e + Port 1 =Port A and Port 3 = Port B
e + Port 1 = Port B and Port 3 = Port A
Calibration Menus: 4-Port VNAs 10-5 AutoCal Port Selection Setup - 4-Port VNAs
MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. H 10-25
Additional Throughs

Choose at least one additional external thru from the check boxes in the port diagrams. More than one
selection may be made. Select from:

e * Thru 1-2
e * Thrul-4
e« Thru 2-3
e+ Thru 3-4

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.
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AutoCal Dialog Box Description

General
The calibration requires two 2-Port calibrations: Cal A and Cal B.

Auto Sense Module Orientation
Check to use Auto Sense Module Orientation.

Cal A Configuration
Select two ports for the Cal A configuration. choose from Port 1, Port 2, Port 3, or Port 4.

Cal A Configuration - Select Cal Type
Only the Full 2 Port selection is available.

Cal A Configuration - Through Setup
Select either Internal Through or True Thru.

If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box.

For Adapter Removal
The For Adapter Removal area and its controls are not available in 4-Port AutoCal Setup.

Cal A Manual Port Sense Configuration
The selections available are dependent on the ports selected above in Cal A Configuration. For example:
e If Port 1 and Port 2 were selected above, your choices are:
e Left = Port 1 and Right = Port 2
e Left = Port 2 and Right = Port 1
e If Port 1 and Port 3 were selected above, your choices are:
e Left = Port 1 and Right = Port 3
e Left = Port 3 and Right = Port 1

Cal B Configuration
Auto selects whichever ports were not selected in Cal A Configuration.

Cal B Configuration - Select Cal Type
Only the Full 2 Port selection is available.

Cal B Configuration - Through Setup
Select either Internal Through or True Thru.

If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box.

Cal B Manual Port Sense Configuration
The selections available are dependent on the ports selected above in Cal A Configuration. For example:

e If Port 1 and Port 2 were selected for Cal A above, your choices are:
e Left = Port 3 and Right = Port 4
e Left = Port 4 and Right = Port 3

e If Port 1 and Port 3 were selected for Cal A above, your choices are:
e Left = Port 2 and Right = Port 4
e Left = Port 4 and Right = Port 2
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Additional Throughs

Choose at least one additional external thru from the check boxes in the port diagrams. More than one
selection may be made. Select from:

¢ Thru 1-2
e Thru 1-4
e Thru 2-3
e Thru 3-4

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.
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Calibration Menus: 4-Port VNAs

10-6 SmartCal 2-Port Cal Setup - 4-Port VNAs
SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs

Instrument Mode:
¢ 4-Port Mode

Previous

e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | SMARTCAL| 2-Port Cal |
SMARTCAL SETUP

SmartCal Setup—=%¢

Modify Cal Setup

Port Selection
| 1,2,3,4

Cal Type
| Full Two Port

Thru Type

| Internal

Thru Type[Cal B]

| Internal

Cal A Orientation

| Auto Sense

Cal B Orientation

| Auto Sense

Modify Cal Setup

Select displays the MODIFY 2-PORT SMARTCAL SETUP dialog box. The dialog box
provides control settings for Auto Sense Module Orientation, Select Cal
Type,Through Setup, Adapter Removal Port, and links to the THRU INFO and AIR
EQUIVALENT LENGTH CALCULATOR dialog boxes.

e “MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
on page 10-30

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

Port Selection (Read Only)

Displays the Ports selected for the AutoCal procedure. The settings are determined
in the MODIFY 2-PORT SMARTCAL SETUP dialog box.

Cal Type (Read Only)

Displays the Cal Type selected for the AutoCal procedure. The settings are
determined in the MODIFY 2-PORT SMARTCAL SETUP dialog box.

Thru Type (Read Only)

Displays the Thru Type selected for the AutoCal procedure as either Internal Thru
or True Thru. The settings are determined in the MODIFY 2-PORT AUTOCAL SETUP
dialog box.

Thru Type (Cal B)

Cal A Orientation

Cal B Orientation

Begin Cal (AutoCal 2-Port Cal) (2-Port VNASs)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu when the Cal Status button is
enabled and set to ON.

* “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5

Figure 10-18.

AUTOCAL SETUP Menu - 2-Port Cal - 4-Port VNAs
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AUTOCAL SETUP Menu - 2-Port Cal - 4-Port VNAs
Instrument Mode:
¢ 4-Port Mode

Previous
¢ “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL| 2-Port Cal |
AUTOCAL SETUP

Modify Cal Setup

Select displays the MODIFY 2-PORT AUTOCAL SETUP dialog box. The dialog box
provides control settings for Auto Sense Module Orientation, Select Cal Type,
‘ Modify Cal Setup Through Setup, Adapter Removal Port, and links to the THRU INFO and AIR
EQUIVALENT LENGTH CALCULATOR dialog boxes.

Port Selection « “MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
| 1,2,34 on page 10-30

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

‘AutoCal Setup X

Cal Type
| Two Port Cal/s

Port Selection (Read Only)

Displays the Ports selected for the AutoCal procedure. The settings are determined
in the MODIFY 2-PORT AUTOCAL SETUP dialog box.

Thru Type

| Internal

Thru Type[Cal B]

Cal Type (Read Only)

| Internal

- - Displays the Cal Type selected for the AutoCal procedure. The settings are
Cal A Orientation determined in the MODIFY 2-PORT AUTOCAL SETUP dialog box.
| Auto Sense

Thru Type (Read Onl
Cal B Orientation ype ( y)

I Displays the Thru Type selected for the AutoCal procedure as either Internal Thru
Ao Sen or True Thru. The settings are determined in the MODIFY 2-PORT AUTOCAL SETUP

B
= | dialog box.
Begin Cal
‘ Thru Type (Cal B)

Cal A Orientation

Cal B Orientation

Begin Cal (AutoCal 2-Port Cal) (2-Port VNASs)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu when the Cal Status button is
enabled and set to ON.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
Figure 10-19. AUTOCAL SETUP Menu - 2-Port Cal - 4-Port VNAs
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MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs

Use the MODIFY 2-PORT AUTOCAL SETUP dialog box to change the calibration parameters prior to an
AutoCal calibration procedure. Options include the calibration and thru types to be used. If required, an
adapter removal calibration can be configured. For production installations, the left/right port sense can be
automatically or manually configured.

Previous
e “SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs” on page 10-28

Navigation

+ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 2-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 2-PORT AUTOCAL SETUP Dialog Box

| Modify 2-Port Au

Select Calibration Kt

Select Caliration Kt

[9] Auto Sense Modle Orirtation

Select Tiwo Ports
9] Port 1 ] Port 2 Fot 3 Pot 4

Select Cal Type
© Ful 2Pot 1 Path 2 Port(1-52)
1 Path 2 Pot(2-51)

Through Setup

© SmarCal

] Cal B Corfig

Select Cal Type:
© Ful 2Pott

Through Setup

1 Path 2 Port(2-54)
1 Path 2 Portf4->3)

7] Auto Sense Module Oriertation

Select Two Forts
] Pott 1 9] Port 2 1 Pot 3 T Pot4

Select Cal Type:
© Ful 2Port 1 Path 2 Port(1->2)
1 Path 2 Pot{2->1)

Through Setup

SmartCal

[¥] Cal B Gortig

Select Cal Type:
© Full 2Port

Through Sefup

® AucCal Comm Pot: [ COMI

1 Path 2 Port{3->4)
1 Path 2 Portf4->3)

© intemal Thiu True Th ® Intemal Thu e ® Irtemal Thu True Thru @ Irtemal Thu e

Figure 10-20. MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs
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SmartCal Dialog Box Description

Auto Sense Module Orientation
Auto Sense Module Orientation is checked by default. Check to use Manual Module Orientation.

Cal A Configuration
The Cal A Configuration is auto-selected.
Select two ports for the Cal A configuration from either:
e Port1
e Port 2
e Port 3
e Port 4

Whichever two ports are not selected are auto selected for Cal B Configuration.

Cal A Configuration - Select Cal Type

Select calibration types from the following choices. Note that the 1 Path 2 Port choices depend on the ports
selected above in Cal A Configuration. The examples below assume that Port 1 and Port 3 were selected above.

e Full 2 Port
e 1 Path 2 Port (1-->3)
e 1 Path 2 Port (3-->1)

Cal A Configuration - Through Setup
Select either:

* Internal Through

e True Thru

o If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box
which is described in the section above.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

For Adapter Removal
The For Adapter Removal area and its controls are not available in 2-Port AutoCal Setup.

Cal A Manual Port Sense Configuration

The port sense configuration options are dependent on the ports selected above in Cal A Configuration. For
example:

e If Port 1 and Port 3 were selected above, your choices are:
e Port 1 =Port A and Port 3 = Port B
e Port 1 = Port B and Port 3 = Port A

Cal B Configuration

The configuration auto selects whichever ports were not selected in Cal A Configuration.

Cal B Configuration - Select Cal Type

Select calibration types from the following choices. Note that the 1 Path 2 Port choices depend on the ports
selected above in Cal A Configuration. The examples below assume that Port 1 and Port 3 were selected above
and that the Cal B ports are Port 2 and Port 4.

e Full 2 Port
e 1 Path 2 Port (2-->4)
e 1 Path 2 Port (4-->2)
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Calibration Menus: 4-Port VNAs 10-6 AutoCal 2-Port Cal Setup - 4-Port VNAs
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Cal B Configuration - Through Setup
Select either:
e Internal Through
e True Thru
o If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box.
e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Cal B Manual Port Sense Configuration
The selections available are dependent on the ports selected above in Cal A Configuration. For example:
e If Port 1 and Port 3 were selected for Cal A above, your choices are:
e Port 1 =Port A and Port 3 = Port B
e Port 1 =Port B and Port 3 = Port A

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

e “SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs” on page 10-28
AutoCal Dialog Box Description

Auto Sense Module Orientation
Check to use Auto Sense Module Orientation.

Cal A Configuration
The Cal A Configuration is auto-selected.
Select two ports for the Cal A configuration from either:
 Port1l
e Port 2
e Port 3
e Port 4

Whichever two ports are not selected are auto selected for Cal B Configuration.

Cal A Configuration - Select Cal Type

Select calibration types from the following choices. Note that the 1 Path 2 Port choices depend on the ports
selected above in Cal A Configuration. The examples below assume that Port 1 and Port 3 were selected above.

e Full 2 Port
e 1 Path 2 Port (1-->3)
e 1 Path 2 Port (3-->1)

Cal A Configuration - Through Setup
Select either:

* Internal Through
e True Thru

e If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box
which is described in the section above.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
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For Adapter Removal
The For Adapter Removal area and its controls are not available in 2-Port AutoCal Setup.

Cal A Manual Port Sense Configuration

The port sense configuration options are dependent on the ports selected above in Cal A Configuration. For
example:

e If Port 1 and Port 3 were selected above, your choices are:
e Left = Port 1 and Right = Port 3
e Left = Port 3 and Right = Port 1

Cal B Configuration
The configuration auto selects whichever ports were not selected in Cal A Configuration.

Cal B Configuration - Select Cal Type

Select calibration types from the following choices. Note that the 1 Path 2 Port choices depend on the ports
selected above in Cal A Configuration. The examples below assume that Port 1 and Port 3 were selected above
and that the Cal B ports are Port 2 and Port 4.

e Full 2 Port
e 1 Path 2 Port (2-->4)
e 1 Path 2 Port (4-->2)
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Cal B Configuration - Through Setup
Select either:

e Internal Through

e True Thru
e If True Thru is selected, the Thru Info button is available. Select displays the THRU INFO dialog box.
e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Cal B Manual Port Sense Configuration
The selections available are dependent on the ports selected above in Cal A Configuration. For example:

e If Port 1 and Port 3 were selected for Cal A above, your choices are:
e Left = Port 2 and Right = Port 4
e Left = Port 4 and Right = Port 2

Completing AutoCal Setup
When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

“SMARTCAL SETUP Menu - 2-Port Cal - 4-Port VNAs” on page 10-28
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10-7 SMARTCal 1-Port Cal Setup - 4-Port VNAs
SMARTCAL SETUP Menu - 1-Port Cal - 4-Port VNAs

Prerequisites
* 4-Port Mode

Previous
e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

| One Port Cal/s

Port 1 Orientation

| Auto Sense

Port 2 Orientation

| Auto Sense

Port 3 Orientation

Navigation
* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | SMARTCAL | 1-Port Cal |
SMARTCAL SETUP
Modify Cal Setup
SmartCal Setup==2€ | Sclect displays the MODIFY 1-PORT SMARTCAL SETUP dialog box. The dialog box
] provides control settings for 1-Port Calibration Ports and Port A / Port
iRl sctwo Bldentification.
Port Selection e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
| 1,2,3,4 on page 10-37
Cal Type

Port Selection (Read Only)

Displays the Port or Ports selected for the AutoCal procedure. The settings are
determined in the MODIFY 1-PORT SMARTCAL SETUP dialog box.

Cal Type (Read Only)

Displays the Cal Type selected for the AutoCal procedure. The setting is defined by
the selectin of a button on the SMARTCAL menu.

| Auto Sense

e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22
Port 4 Orientation

| Auto Sense

Port 1 Orientation (Read Only)

This read-only button only appears if Port 1 was selected in the MODIFY 1-PORT
SMARTCAL SETUP dialog box. If available, shows the Port 1 / Port 2 assignment.

e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNASs”
on page 10-37

Port 2 Orientation (Read Only)

This read-only button only appears if Port 2 was selected in the MODIFY 1-PORT
SMARTCAL SETUP dialog box. If available, shows the Port 1 / Port 2 assignment for
Port 2.

* “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
on page 10-37
Begin Cal (AutoCal 1-Port Cal)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu where the Cal Status button is
now enabled and set to ON.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
AUTOCAL PROCEDURE Menu - 1-Port Calibration - 4-Port VNA

Figure 10-21.
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AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNAs

Prerequisites
e 4-Port Mode

Previous
e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL | 1-Port Cal |
AUTOCAL SETUP

Modify Cal Setup

AutoCal Setup—=K |, ¢ displays the MODIFY 1-PORT AUTOCAL SETUP dialog box. The dialog box
provides control settings for 1-Port Calibration Ports and Port Left/Right
Modify Cal Setup Identification.

* “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”

Port Selection on page 10-37
| 1,2,34 Port Selection (Read Only)
Cal Type Displays the Port or Ports selected for the AutoCal procedure. The settings are

[ oneportCal/s || determined in the MODIFY 1-PORT AUTOCAL SETUP dialog box.

Port 1 Orientation Cal Type (Read Only)

| Left Displays the Cal Type selected for the AutoCal procedure. The setting is defined by
the selectin of a button on the AUTOCAL menu.

e “AutoCal Port Selection Setup - 4-Port VNAs” on page 10-22

Port 2 Orientation

| Left
= = Port 1 Orientation (Read Only)
Port 3 Orientation
I o This read-only button only appears if Port 1 was selected in the MODIFY 1-PORT
< AUTOCAL SETUP dialog box. If available, shows the left/right assignment for Port 1.
Port 4 Orientation  “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
| Left on page 10-37

Port 2 Orientation (Read Only)
Begin Cal ‘

This read-only button only appears if Port 2 was selected in the MODIFY 1-PORT
AUTOCAL SETUP dialog box. If available, shows the left/right assignment for Port 2.

 “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs”
on page 10-37
Begin Cal (AutoCal 1-Port Cal)

Starts the AutoCal procedure. On-screen dialogs and prompts provide user
instructions for the selected calibration procedure. When the calibration is complete,
the display returns to the CALIBRATION [TR] menu where the Cal Status button is
now enabled and set to ON.

e “CALIBRATION [TR] Menu - 4-Port VNAS” on page 10-5
Figure 10-22. AUTOCAL PROCEDURE Menu - 1-Port Calibration - 4-Port VNA
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MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 4-Port VNAs

Previous
 “AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNASs” on page 10-36

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | SMARTCAL PORT | 1-Port Cal |
SMARTCAL SETUP | Modify Cal Setup | MODIFY 1-PORT AUTOCAL SETUP Dialog Box

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT | 1-Port Cal |
AUTOCAL SETUP | Modify Cal Setup | MODIFY 1-PORT AUTOCAL SETUP Dialog Box

[¥] Auto Sense Module Orientation
Select Calibration kit Select Calibration Kit
@ SmartCal ) AutoCal ") SmartCal @ AutoCal
Comm Port:
1-Port Cal Port/s 1-Port Cal Port/s

Requires 1 cal per port: Requires 1 cal perport:

[¥] Paort 1 [¥] Port 2 [¥] Port 3 [¥] Port 4 [¥] Pott 1 [¥] Pott 2 [¥] Pott 3 [¥] Port 4
Port 1Cal: @ Left = Port 1 Right = Port 1
Pot2Cal: @ Left=Fot2 () Right=Port2
Pot3Cal: @ Left="Port3 Right = Port 3
Port 4Cal: @ Left=Port 4 Right = Port 4

oK | l Cancel 0K | | Cancel

Figure 10-23. MODIFY 1-PORT AUTOCAL/SMARTCAL SETUP Dialog Box - 4-Port VNAs

SmartCal Dialog Box Description

Auto Sense Module Orientation
Auto Sense Module Orientation is checked by default. Check to use manual Module Orientation.

1-Port Cal Port(2)

Select any combination of ports from Port 1, Port 2, Port 3, or Port 4.

For each port selected above, a Port A / Port B configuration radio button becomes available below.

Port Sense Left/Right Configuration
For each selected port above, select the left/right assignment:
e Port 1 Cal: Port 1 = Port A or Port 1 = Port B
e Port 2 Cal: Port 1 = Port A or Port 1 = Port B
e Port 3 Cal: Port 1 = Port A or Port 1 = Port B
e Port 4 Cal: Port 1 = Port A or Port 1 = Port B

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the SmartCal menu. Click Cancel to
make no changes and close the dialog box.

e “AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNAs” on page 10-36
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AutoCal Dialog Box Description

Auto Sense Module Orientation

Check to use Auto Sense Module Orientation.

1-Port Cal Port(2)

Select any combination of ports from Port 1, Port 2, Port 3, or Port 4.

For each port selected above, a left/right configuration radio button becomes available below.

Port Sense Left/Right Configuration
For each selected port above, select the left/right assignment:
e Port 1 Cal: Left = Port 1 or Right = Port 1
* Port 2 Cal: Left = Port 2 or Right = Port 2
e Port 3 Cal: Left = Port 3 or Right = Port 3
* Port 4 Cal: Left = Port 4 or Right = Port 4

Completing AutoCal Setup

When all AutoCal Setup functions are completed, click OK to return to the AutoCal menu. Click Cancel to
make no changes and close the dialog box.

e “AUTOCAL SETUP Menu - 1-Port Cal - 4-Port VNASs” on page 10-36
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10-8 Manual Calibration Menus and Dialog Boxes - 4-Port VNAs

The MANUAL CAL menu buttons allow selection of the calibration type. The Modify Cal Setup button on the
setup menus provides access to the CAL SETUP menu, which allows selection of either SOLT/SOLR or LRL/LRM
calibration methods, and access with the Edit Cal Params button to the corresponding configuration dialog box.

N

1. MANUAL CAL menu. 5. ONE PORT CAL menu

2. FOUR PORT CAL menus 6. TRANS. RESPONSE menu
3. THREE PORT CAL menu. 7. REFL. RESPONSE menu
4. TWO PORT CAL menu

Figure 10-24. Manual Calibration Setup Menus - 4-Port VNAs - Sheet 1
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® @ ®
— Cal Method —=3

Cal Method & SOLT/SOLR

|  soLT/soLr

7% Full Four Port Cal Setup (SOLT/R, Coaial) =

Ref Impedance () pooon 2]

Select Thrus
* Atleast3 thrus that connectto all ports mustbe selected

Hpmive ] (Pon)

T 14 o -
T34 inis

Lt

Load Type
© Broadbandload () Siding Load

Test Ports
Test Pott 1{NConn(F} Test Port 3 (N-Conn(F))

DUT Cornector N-Cann(l) ~) [ stenderd Info Elicaneciy NConn{) ~] [ standadinfe
Skt BBload:  © load1 © Load2 [ LoadCalkt SeectBBload:  © load1 O Load? [ LoadCalke

Test Port 2 (N-Conn(F)) Test Port 4 (NComn(F)
DUT Gonnect N-Conn(M) v| | Stendard info DUT Connects NComn{M) v | | Standard Info.

Select BBLoad: @ load1 ©) load2 [ LoadCalKt SelectBBload: @ Load1 () Load2 [ LoadCalKt

———

7. MODIFY CAL SETUP menu. 4. LINE TYPE menu
2. CAL SETUPmenus 5. FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL)
3. CAL METHOD menu. dialog box

Figure 10-25. Manual Calibration Setup Menus - 4-Port VNAs - Sheet 2

Manual Cal Combinations
The manual calibration setup menus and dialog boxes provide the following port configurations, calibration
types, and calibration methods, and line types:
e Manual Calibration Types
e 4-Port Calibration
e 3-Port Calibration
e 2-Port Calibration
e 1-Port Calibration
e Transmission Frequency Response Calibration
e Reflection Frequency Response Calibration
» Calibration Methods
e SOLT/SOLR - Short-Open-Load-Thru / Short-Open-Load-Return
e Line Types

e (Coaxial
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Manual Cal Dialog Box Settings

Most combinations of the calibration parameters above can be further modified through a series of dialog boxes
that control DUT connectors, load types such as broadband or sliding loads, port selection, through types,
reference plane location, number of bands, and similar settings. Many of these dialog boxes are shown in this
document and all are summarized in tables.
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MANUAL CAL Menu - 4-Port VNAs

Full Name

¢ Manual Calibration Menu

Prerequisites
e 4-Port Mode
Previous

* “CALIBRATE Menu - 4-Port VNASs” on page 10-6

Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL

Manual Cal

4-Port Cal >

3-Port Cal >

2-Port Cal >

1-Port Cal >

Transmission
Freq. Response

v

Reflection
Freq. Response

4-Port Cal

Select displays the Four Port Cal menu where the calibration step-by-step procedure
is carried out. This is the most complete calibration and fully corrects all S11, S12,
S13, S14, S21, S22, S23, S24, S31, S32, S33, S34, S41, S42, S43, S44 four-port
S-parameters:

¢ “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47

3-Port Cal

Select displays the THREE PORT CAL menu where the calibration step-by-step
procedure is carried out.

* “THREE PORT CAL Menu - 4-Port VNASs” on page 10-78

2-Port Cal

Select displays the TWO PORT CAL menu where the calibration step-by-step
procedure is carried out.

e “TWO PORT CAL Menu - 4-Port VNAS” on page 10-97

1-Port Cal

Select displays the One Port Cal menu.

The menu below is representative of a typical 1-port calibration.
e “ONE PORT CAL/S Menu - 4-Port VNASs” on page 10-114

Transmission Freq. Response

Selecting the Transmission Frequency Response button displays the TRANS.
RESPONSE menu. During the calibration configuration in the Edit Cal Params | CAL
SETUP dialog, select forward or reverse or both directions.

¢« “TRANS. RESPONSE Menu - 4-Port VNAs” on page 10-127

Reflection Freq. Response

Selecting the Reflection Frequency Response button displays the Refl. Response
menu. During the calibration configuration in the Edit Cal Params | CAL SETUP
dialog, select an Open or Short cal component.

* “REFL. RESPONSE Menu - 4-Port VNAs” on page 10-136

Figure 10-26. MANUAL CALIBRATION Menu - 4-Port VNAs
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CAL SETUP Menu - 4-Port VNAs

Use the CAL SETUP menu to set the calibration method (SOLT/R, SSLT, SSST, or LRL/M), the calibration line
type (default coaxial), and more detailed parameters for ports and connectors through the Edit Cal Parameters
button and corresponding CAL SETUP dialogs.

Previous

The CAL SETUP menu can be accessed from multiple menus depending on the manual calibration type
selected on the MANUAL CAL menu.

¢« “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47

« “THREE PORT CAL Menu - 4-Port VNAs” on page 10-78

e “TWO PORT CAL Menu - 4-Port VNAS” on page 10-97

e« “ONE PORT CAL/S Menu - 4-Port VNAs” on page 10-114

« “TRANS. RESPONSE Menu - 4-Port VNAs” on page 10-127

e “REFL. RESPONSE Menu - 4-Port VNASs” on page 10-136
Navigation

The navigation path below assumes that 4-Port Cal manual calibration type was selected on the MANUAL CAL
menu.

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP

e The general navigation path is:

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | [# of Ports]
Cal | [NUM OF PORTS] CAL | Modify Cal Setup | CAL SETUP

—| Cal Method
Cal Setup—=o | ¢ |\ displays the CAL METHOD menu where the calibration method is selected.
Cal Method » | The field displays either SOLT/SOLR or LRL/LRM as the currently selected
| SOLT/SOLR calibration method.
Line Type e “CAL METHOD Menu - 4-Port VNA” on page 10-45
| Coaxial
Line Type
Edit Cal Params ! Displays the default Coaxial line type.

Figure 10-27. CAL SETUP Menu (1 of 2)
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Edit Cal Params

Select displays the appropriate calibration setup dialog box. The exact name of the
dialog box varies depending on the calibration type, calibration method, and line
type selected.

Dialog box name format: [Cal Type] [Cal Method] Cal Setup [Line Type]

¢ For example, if Full 2 Port, SOLT/SOLR, and Coaxial were selected, the dialog
box name is:

Full Two Port Cal Setup (SOLT/R, Coaxial)

Examples of Cal Setup dialog boxes using Coaxial line type are available in the links
below:

e “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 10-51

e« “THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-85
e« “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-99
e “ONE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-115

e “TRANSMISSION FREQ. RESPONSE CAL SETUP (SOLT/SOLR, COAXIAL)
Dialog Box” on page 10-129

e« “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog
Box” on page 10-138

The summary tables below list the contents of all calibration setup dialog boxes
based on the number of ports involved in the calibration:

e Table: “Manual 4-Port Cal Setup Dialog Box Summary” on page 10-66

e Table: “Manual Calibration - 3-Port Calibration Setup Dialog Box Contents -
4-Port VNAS” on page 10-92

e Table: “Manual Calibration - 2-Port Calibration Setup Dialog Box Contents -
4-Port VNAs” on page 10-109

e Table: “Manual Calibration - 1-Port Calibration Setup Dialog Box Contents -
4-Port VNAS” on page 10-124

e Table: “Trans. Freq. Resp. Manual Cal Setup Dialog Box Contents - 4-Port
VNASs” on page 10-135

e Table: “Refl. Freq. Resp. Manual Cal. Setup Dialog Box Contents - 4-Port
VNASs” on page 10-144

Figure 10-27. CAL SETUP Menu (2 of 2)
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CAL METHOD Menu - 4-Port VNA

Use the CAL METHOD menu to select whether the method of SOLT/SOLR, SSLT, SSST, or LRL/LRM will be
used during the calibration.

Procedure Reference
e Figure 10-28, “CAL METHOD Menu” on page 10-45
Auto-Return Button Selection Group

¢ The four (4) buttons of the CAL METHOD menu form an auto-return button selection group. Selecting
any one button marks the selection with the select icon, de-selects the other three (3) buttons, and
auto-returns to the CAL SETUP menu.

Previous
e “CAL SETUP Menu - 4-Port VNAS” on page 10-43
Navigation

¢ The navigation path below assumes that Full 2 Port calibration type was selected on the Manual Cal
menu.

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method | CAL METHOD

SOLT/SOLR
. E Selecting the SOLT/SOLR button sets the calibration method to

Short-Open-Load-Thru (or Short-Open-Load-Reciprocal) and then auto-returns to
©  SOLT/SOLR the CAL SETUP menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Offset Short

(SSLT) Offset Short (SSLT)

ol Selecting the Offset Short (SSLT) button sets the calibration method to
;{lg’ rf(osssn"‘e‘ Short-Short-Load-Thru and then auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

LRL/LRM ! Triple Offset Short (SSST)

Selecting the Triple Offset Short (SSST) button sets the calibration method to
Short-Short-Short-Thru and then auto-returns to the CAL SETUP menu.

o “CAL SETUP Menu - 4-Port VNAs” on page 10-43

LRL/LRM

Selecting the LRL/LRM button sets the calibration method to Line-Reflect-Line or
Line-Reflect-Match and then auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
Figure 10-28. CAL METHOD Menu
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LINE TYPE Menu - 4-Port VNA

Use the LINE TYPE menu to select from coaxial, non-dispersive, waveguide, or microstrip line types.
Non-dispersive is for line types such as coplanar waveguide, stripline, or twin-lead and is treated the same as
coaxial line.

Procedure Reference
* Figure 10-29, “LINE TYPE Menu” on page 10-46 Callout #4
Auto-Return Button Selection Group
e The four (4) buttons of the LINE TYPE menu form an auto-return button selection group.

* Selecting any one button marks the selection with the select icon, de-selects the other three (3) buttons,
and auto-returns to the CAL SETUP menu.

Previous
e “CAL SETUP Menu - 4-Port VNAS” on page 10-43.
Navigation

* The navigation path below assumes that Full 2 Port calibration type was selected on the Manual Cal
menu.

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Line Type | LINE TYPE

Coaxial (Line Type)

Line T =3 . . . .
ne YRS Select sets the line type to coaxial, marks the button with the select icon, de-selects

e . the Non-Dispersive, Waveguide, and Microstrip buttons, and then auto-returns to the
Coaxal CAL SETUP menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Non-Dispersive
Non-Dispersive (Line Type)

Waveguide Non-dispersive line types, such as Coplanar Waveguide, Stripline, or twin-lead, are
used on transmissions. The system treats non-dispersive lines the same as coaxial
line types. Select sets the line type to non-dispersive, marks the button with the
select icon, de-selects the Coaxial, Waveguide, and Microstrip buttons, and then

4 auto-returns to the CAL SETUP menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Microstrip

Waveguide (Line Type)

Waveguide is transmission media such as rectangular or circular waveguide. Select
sets the line type to waveguide, marks the button with the select icon, de-selects the
Coaxial, Non-Dispersive, and Microstrip buttons, and then auto-returns to the CAL
SETUP menu.

e« “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Microstrip (Line Type)

Microstrip line is typically used in on-wafer media. Select sets the line type to
microstrip, marks the button with the select icon, de-selects the Coaxial,
Non-Dispersive, and Waveguide buttons, and then auto-returns to the CAL SETUP
menu.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
Figure 10-29. LINE TYPE Menu
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10-9 Manual 4-Port Cal Setup - 4-Port VNAs

The FOUR PORT CAL Setup menu and its related dialog boxes is used to set the calibration parameters for the
four port calibration. Dialog boxes for all Cal Method/Line Type combinations are summarized in the table:

e Table: “Manual 4-Port Cal Dialog Box Summary” on page 10-66

FOUR PORT CAL Menu - 4-Port VNAs
Button Availability

e The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and
LINE TYPE menus and on the resultant FULL FOUR PORT CAL SETUP dialog box.

* A representative menu is shown below.

¢ The example procedures at the end of this chapter show examples of various FOUR PORT CAL menus.
Previous

« “MANUAL CAL Menu - 4-Port VNAS” on page 10-42
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL
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Modify Cal Setup
Select opens the CAL SETUP menu .
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

The following Cal Method/Line Type combinations are represented with a figure and
complete description:

e “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 10-51

e “FULL FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box”
on page 10-62

Port Selected
Read-only display of the ports selected for the pending calibration.

Port 1 Reflective Devices

Select displays the REFL. DEVICES PORT 1 submenu. When all procedures are
complete, select the Back button to return to the FOUR PORT CAL menu where this
button is now marked with a completion checkmark.

Port 2 Reflective Devices

Select displays the REFL. DEVICES PORT 2 submenu. When all procedures are
complete, select the Back button to return to the FOUR PORT CAL menu where this
button is now marked with a completion checkmark.

Figure 10-30.

FOUR PORT CAL Menu - 4-Port VNAs - Typical Example (1 of 2)
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Port 3 Reflective Devices

Select displays the REFL. DEVICES PORT 3 submenu. When all procedures are
complete, select the Back button to return to the FOUR PORT CAL menu where this
button is now marked with a completion checkmark.

Port 4 Reflective Devices

Select displays the REFL. DEVICES PORT 3 submenu. When all procedures are
complete, select the Back button to return to the FOUR PORT CAL menu where this
button is now marked with a completion checkmark.

Thru/Recip

Select displays the THRU/RECIP submenu. When all procedures are complete, select
the Back button to return to the FOUR PORT CAL menu where this button is now
marked with a completion checkmark.

Isolation (Optional)

If required, select displays the ISOLATION submenu. When all procedures are
complete, select the Back button to return to the FOUR PORT CAL menu where this
button is now marked with a completion checkmark.

Done

This button is unavailable until the calibration procedure has been completed. When
available, it returns to the CALIBRATION menu where the Cal Status button is set to
ON.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5

Abort Cal

Select stops the current calibration procedure and returns to the CALIBRATION
menu.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5
Figure 10-30. FOUR PORT CAL Menu - 4-Port VNAs - Typical Example (2 of 2)

Completion Menu Button Example

The Port 1 Reflective Devices button (#1) links to the REFL. DEVICES PORT 1 submenu. As each procedure is
completed, the submenu button is marked with a completion checkmark. When all the procedures on the
submenu are completed, use the Back button to return to the FOUR PORT CAL menu.

Port 1 " @ Port 1 - @

Reflective Devices - Reflective Devices

The Port 1 Reflective Devices button (#2) is now marked with a completion checkmark.
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Manual 4-Port Cal Setup Dialog Boxes - 4-Port VNAs

The instrument supports all combinations of 4-port calibration method and line types with configuration dialog
boxes. In the interest of document length, not all combinations are described in detail. However, all
combinations are summarized in the table at the end of this section.

e “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-51

e “FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box” on page 10-54

e “FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box” on page 10-58

e “FULL FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box” on page 10-62
e Table: “Manual 4-Port Cal Setup Dialog Box Summary” on page 10-66
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FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
Prerequisites
e VNA Mode = 4-Port Mode
e Cal Method = SOLT/SOLR
e Line Type = Coaxial
Previous
¢« “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e “CAL SETUP Menu - 4-Port VNASs” on page 10-43
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SOLT/SOLR | Line Type = Coaxial | Edit
Cal Params | FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

"% Full Four Port Cal Setup (SOLT/R, Coaxial) ==
Ref Impedance () 50.000 =
Select Thrus

* Atleast 3 thrus that connectto all ports must be selected.

& 9 iz

Thu 13 Info O™ 24 info

R Thiu14 Info -m
@'citd?) O w3 info

[ Select All Thrus l [ Unselect All Thrus l

Load Type
@ Broadband Load _) Sliding Load
Test Ports
Test Port 1 {N-Conn(F}} Test Port 3 (N-ConniF)}
DUT Connector [N-Conn() | [ Standend info_| DUT Connector [N-Conn() ~] [ standard info_|
Select BB Load: @ load1 () Load 2 Load Cal Kit Select BE Load: @ Load 1 ) Load 2 Load Cal Kit
Test Port 2 {N-Conn(F}) Test Port 4 {N-Conn(FJ)
DUT Connector [N-Conn{M} v] [ Standard Info ] DUT Connector [N-Conn{l'u'l} '] [ Standard Info ]
Select BB Load: @ load1 () Load 2 Load Cal Kit Select BB Load: @ Load 1 ) Load 2 Load Cal Kit

[ ok ][ cancel |

Figure 10-31. FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
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Reference Impedance
Input the reference impedance.

e Input field defaulted to 50 Ohms.

* Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.
Select Through Area

Select any combination of throughs as long as three are selected. For a 4-port calibration, the following port
pairs are available:

e Thru 1-2
e Thru 1-3
e Thrui-4
e Thru 2-3
e Thru 2-4
e Thru3.4
Thru Buttons

Each of the throughs above enables a Thru Info button that displays the THRU INFO dialog box allowing
configuration of each through. A calculator icon in the THRU INFO dialog box allows access to the AIR
EQUIVALENT LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
Load Type Area
Select from two options:

* Broadband Load

e Sliding Load (Requires broadband loads below sliding load breakpoint frequency)
Test Port 1 Connector Type Area
Select the DUT Connector Type from a drop-down menu list with options of:

e K-Conn (M)

e K-Conn (F)

« GPC-3.5 (M)

« GPC-3.5 (F)

« SMA (M)

« SMA (F)

e N-Conn (M)

e N-Conn (F)

e 2.4 mm (M)

e 2.4 mm (F)

« TNC (M)

e« TNC (F)

¢ V-conn (M)

e V-conn (F)

e Wil-conn (M)

* Wi-conn (F)

e 7/16 (M)
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e 7/16 (F)

« GPC-7

¢ N-conn(75) (M)

¢ N-conn(75) (F)

e user defined 1 through 8 (M or F)
Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depend on the selected connector, Cal Method, and
Line Type. The example here shows a typical standard information dialog box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port 1 Select BB Load Area
Select BB Load number for Test Port 1:

e Load1

e Load?2
Test Port 2, Test Port 3, and Test Port 4 Connector Type Area

Identical function as with the Test Port 1 Connector Area above. Select the DUT Connector Type from a
drop-down menu list.

Test Port 2, Test Port 3, and Test Port 4 Connector Standard Info Button

Identical function as with the Test Port 1 Connector Standard Info Button above. Select displays the Standard
Info dialog box for the selected DUT Connector.

Test Port 2, Test Port 3, and Test Port 4 Select BB Load Area

Identical function as with the Test Port 1 Select BB Load Area above. Select between Load 1 and Load 2.
OK / Cancel

Click OK to accept the changes and return to the CAL SETUP menu or click Cancel.
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FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Prerequisites
e VNA Mode = 4-Port Mode
e Cal Method = SSLT
e Line Type = Coaxial

Previous
* “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e “CAL SETUP Menu - 4-Port VNASs” on page 10-43

Navigation
¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSLT | Line Type = Coaxial | Edit Cal
Params | FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

L1 Full Four Port Cal Setup (S5LT, Coaxial) =
Ref Impedance (Q) |5D.DDD 3:

—Select Thrus
* Atleast 3 thrus that connectto all ports must be selected.

@:a_rt_b ¥ Tt | .@

T Thu23 nfo

P b3 o T T2 info |

M i o |
<
~ Thru3-4 Info

Select Al Thrus | Unselect All Thrus |

— Load Type
% Broadband Load " Siiding Load

r— Test Ports
— Test Port 1 (W1-Conn{M)) — Test Port 3 (W1-Conn{M))

DUT Connector I‘N‘I-Conn[F} v[ Standard Info | DUT Connector I‘N‘I-Conn[F} v[ Standard Info |
Select BB Load: & load1 " Load2 Load Cal Kit | Select BE Load: & loadl ¢ load2 Load Cal Kit |

— Test Port 2 (W1-Conn{M)) — Test Port 4 (W1-Conn{M))

DUT Connector |w14:0nn.;|r; ~|  Standad Info | DUT Connector I‘N‘I-Conn[F} ~]  Standard Info |
Select BB Load: & load1 ¢ Load2 Load Cal Ki | Select BB Load: @ load1 { Load2 Load Cal Kit |

ok | conca |

Figure 10-32. FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box
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Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.
¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Select Throughs

Select any combination of throughs as long as three are selected. For a 4-port calibration, the following port
pairs are available:

e Thru 1-2
e Thru 1-3
e Thru1-4
e Thru 2-3
¢ Thru 2-4
e Thru 3.4

Thru Buttons

Each of the throughs above enables a Thru Info button that displays the THRU INFO dialog box allowing
configuration of each through. A calculator icon in the THRU INFO dialog box allows access to the AIR
EQUIVALENT LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
o “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

Load Type
Select from two radio button controlled options:
¢ Broadband Load

e Sliding Load. If Sliding Load is selected, a message appears in the “Still requires broadband loads below
sliding load breakpoint frequency.”

Test Port 1 Connector Type
Select the DUT Connector Type from a drop-down menu list with options of:

¢« K-Conn (M)

e K-Conn (F)

e GPC-3.5 (M)

« GPC-3.5 (F)

« SMA (M)

« SMA (F)

¢ N-Conn (M)

¢ N-Conn (F)

e 2.4 mm (M)

e 2.4 mm (F)

« TNC (M)

« TNC (F)

e V-conn (M)

e V-conn (F)

e Wil-conn (M)

e Wil-conn (F)

e 7/16 M)
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Calibration Menus: 4-Port VNAs

7/16 (F)

GPC-7

N-conn(75) (M)

N-conn(75) (F)

user defined 1 through 8 (M or F)

Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depend on the selected connector, Cal Method, and
Line Type. The example here shows a typical standard information dialog box.

“MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
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Test Port 1 Select BB Load
Select BB Load number for Test Port 1:

e Load1l
e Load?2

Test Port 2, Test Port 3, and Test Port 4 Connector Type

Identical function as with the Test Port 1 Connector above. Select the DUT Connector Type from a drop-down
menu list.

Test Port 2, Test Port 3, and Test Port 4 Connector Standard Info Button

Identical function as with the Test Port 1 Connector Standard Info Button above. Select displays the Standard
Info dialog box for the selected DUT Connector.

Test Port 2, Test Port 3, and Test Port 4 Select BB Load
Identical function as with the Test Port 1 Select BB Load above. Select between Load 1 and Load 2.

OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box

Prerequisites
e VNA Mode = 4-Port Mode
e (Cal Method = SSST

e Line Type = Coaxial

Previous
* “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e “CAL SETUP Menu - 4-Port VNASs” on page 10-43

Navigation
e This dialog box is available from multiple menus.

¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSST | Line Type = Coaxial | Edit Cal
Params | FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box

#L1 Full Four Port Cal Setup (S55T, Coaxial) =
Ref Impedance (Q) |5D.DDD =

—Select Thrus
* Atleast 3 thrus that connectto all ports must be selected.

@:a_rt_b ¥ Tt | .@

T Thu23 nfo

P b3 o T T2 info |

M Tt nf
EonD —
~ Thru3-4 Info |

Select Al Thrus | Unselect All Thrus |

r— Test Ports
— Test Port 1 (W1-Conn{M)) — Test Port 3 (W1-Conn{M))

DUT Connector I‘N‘I-Conn[F} v[ Standard Info | DUT Connector I‘N‘I-Conn[F} v[ Standard Info |
Load Cal Kit | Load Cal Kit |

— Test Port 2 (W1-Conn{M)) — Test Port 4 (W1-Conn{M))

DUT Connector |w14:0nn.;|r; ~|  Standad Info | DUT Connector I‘N‘I-Conn[F} ~]  Standard Info |
Load Cal Ki | Load Cal Ki |

ok | Cancel |

Figure 10-33. FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box
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Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Select Throughs

Select any combination of throughs as long as three are selected. For a 4-port calibration, the following port
pairs are available:

e Thru 1-2
e Thru 1-3
e Thru1-4
e Thru 2-3
¢ Thru 2-4
e Thru 3.4

Thru Info Buttons

Each of the throughs above enables a Thru Info button that displays the THRU INFO dialog box allowing
configuration of each through. A calculator icon in the THRU INFO dialog box allows access to the AIR
EQUIVALENT LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
o “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

Test Port 1 Connector Type
Select the DUT Connector Type from a drop-down menu list with options of:
e W1-Conn (M)
« W1-Conn (F)
e User-Defined1 (M) through User-Defined8 (M)
¢ User-Definedl (F) through User-Defined8 (F)

Test Port 1 Connector Standard Info Button

Select displays the Standard Info dialog box for the selected connector and calibration method that displays the
connector calibration coefficients. The dialog box contents depend on the selected connector, Cal Method, and
Line Type. The example here shows a typical standard information dialog box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147

Test Port 2, Test Port 3, and Test Port 4 Connector Type

Identical function as with the Test Port 1 Connector above. Select the DUT Connector Type from a drop-down
menu list.

Test Port 2, Test Port 3, and Test Port 4 Connector Standard Info Button

Identical function as with the Test Port 1 Connector Standard Info Button above. Select displays the Standard
Info dialog box for the selected DUT Connector.

OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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FULL FOUR PORT CAL SETUP (SSST, WAVEGUIDE) Dialog Box

Prerequisites
e VNA Mode = 4-Port Mode
e (Cal Method = SSST

e Line Type = Waveguide

Previous
« “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
* “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Navigation
e This dialog box is available from multiple menus.

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSST | Line Type = Waveguide | Edit Cal
Params | FULL FOUR PORT CAL SETUP (SSST, WAVEGUIDE) Dialog Box

ull Four Port Cal Setup , Waveguide =]
Ref Impedance ((2) |5|}.D[}|} 3: VWaveguide Kit IUser—Deﬁned‘I TI Waveguide Info |
— Select Thrus

* Atleast 3 thrus that connect to all ports must be selected.

@:D_rt;:b ¥ Thui2io | .@

T 23 o

M Thui3info T Thuz-4info |

¥ Thuldirfo |
(Port 3
o M a4 nfo |

Select All Thrus | Unselect All Thrus

Figure 10-34. FULL FOUR PORT CAL SETUP (SSST, WAVEGUIDE) Dialog Box
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Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Waveguide Kit
Select the Waveguide Kit from a drop-down menu list with options of:

e User-Definedl through User-Defined8

Select Throughs

Select any combination of throughs as long as three are selected that connect to all ports. For a 4-port
calibration, the following port pairs are available:

e Thru 1-2
e Thru 1-3
e Thru 1-4
e Thru 2-3
¢ Thru 2-4
¢ Thru 3.4

Thru Buttons

As each through is selected, it enables a Thru Info button that displays the THRU INFO configuration dialog box
for the selected port pair. A calculator icon in the THRU INFO dialog box allows access to the AIR EQUIVALENT
LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu.
Click Cancel to abandon any changes and return to the CAL SETUP menu.
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FULL FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box
Prerequisites
e VNA Mode = 4-Port Mode
* Cal Method = LRL/LRM
e Line Type = Coaxial
Previous
 “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
Navigation

¢ MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 4-Port Cal |
FOUR PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = LRL/LRM | Line Type = Coaxial | Edit Cal
Params | FULL FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box

” ¥ Four Port Cal Setup(LRL/LRM, Coaxial) (=]

Ref Impedance {2} 50.000 =
Full Four Port Cal Config(Requires 2 two port cals Aand B)
Cal A (Select Two Ports[1-2, 34 combos not allowed])
@ 13 514 B 23 - 24

Thru Selection (*Requires at least one more thru)
CPot 1 cal A Croaz >
Thu14
O
iz [Tt ]

m

Thru2-3

cal B

CalA |CcalB

Cal A Config.
Reference Plane Location
@ Ends of Line 1 ) Middle of Line 1

Band Definition

Number of Bands: @ 1 o 2
Band 1
Device 1 Line Line Length (mm) |0.0000 =+ Line Loss (dB/mm) |0.0000

L ARED

@ Frequency (GHz) |0.0000

Device 2 || jne - Type of Reflection IUse Opendike component -

Line Length (mm) |0.0000 £

Reflection Component
Opendike Cffset Length (mm) | 0.0000 =

[ ok | [ cancel | Il

Figure 10-35. FOUR PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box

Overview
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The dialog box provides common areas for Reference Impedance, Full Four Port Calibration Configuration, and
Thru Selection. Below this common section are two tabbed dialog areas for Cal A and Cal B.

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.
¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.
Full Four Port Cal Configuration
Requires two 2-port calibrations as Cal A and Cal B, configured below.
Cal A Ports

Allows selection of the calibration A port pair. Combinations of ports 1-2 and ports 3-4 are not allowed. Select
from:

e Portl,3
e Portl,4
e Port2,3
e Port2, 4
Cal B Ports
This area is read-only and defined by the port pair choice for Cal A.
o If Cal A =Ports 1, 3, then Cal B = Ports 2, 4
o If Cal A =Ports 1, 4, then Cal B = Ports 2, 3
e If Cal A =Ports 2, 3, then Cal B=Ports 1, 4
o If Cal A =Ports 2, 4, then Cal B =Ports 1, 3
Thru Selection
Any combination of throughs may be selected as long as least one additional through is selected from:
e Thru 1-2
e Thru 1-3
e Thruil-4
e Thru 3-4
Cal ATab
Access the Cal A functions and controls by selecting the Cal A tab.
Cal A - Reference Plane Location
Select from two options:
¢ Ends of Line 1
e Middle of Line 1
Cal A - Band Definition
Select one or two bands from the pull-down menu.
¢ Number of Bands = 1. Only the Band 1 Definition area is present.

e Number of Bands = 2. The Band 1 Definition area remains, and the Band 2 Definition and the Band Break
Point areas appear.

Cal A - Band 1 Device 1 Definition
Provides the following fields and controls for Band 1:
¢ Band 1 Device 1 = Defaulted to Line.

e Line Length (mm) for Device 1. Allows input of the line length in mm.
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e Line Loss (dB/mm). Allows input of a line loss in dB per mm at the frequency specified in the field below.
e @ Frequency (GHz). Allows input of a frequency setting for the Line Loss factor input above.

Cal A - Band 1 Device 2 Definition
e Band 1 Device 2. Select from Line or Match in pull-down menu.

o IfLine is selected, the Type of Reflection allows selection of Use Open-like component or Use Short-like
component.

e If Use Open-line component is selected, the Reflection Component area at bottom of dialog box
displays the Open-like Offset Length (mm) field.

e If Use Short-like component is selected, the Reflection Component area at bottom of dialog box
displays Short-line Offset Length (mm) field.

Cal A - Band 2 Definition

The Number of Bands field above must be set to “2” for this area and the Band Break Point area described below
to be displayed. Provides the following fields and controls for Band 2.

Cal A - Band 2 Device 3 Definition
A pull-down menu with selections of:
e Use device 1
* Use device 2

e Use new line. If selected, additional fields appear as Line Length (mm), Line Loss (dB/mm), and @
Frequency (GHz).

Cal A - Band 2 Device 4 Definition
A pull-down menu with selections of:
e Line
e Match
If Line is selected for Band 2 Device 4, the Type of Reflection and Line Length (mm) fields are available.
The Type of Reflection field choices are limited to:

» Use Short-like component. If selected, the Reflection Component area below has one field for Short-like
Offset Length (mm).

e Use Open-like component. If selected, the Reflection Component area below has two fields of Open-like
Offset Length (mm) and Short-like Offset Length (mm).

If Match is selected for Band 2 Device 4, the Match Info button and the Type of Reflection fields appear with
choices of:

e The Match Info button appears. Select displays the USER DEFINED MATCH DEVICES dialog box appears
which allows configuration of the match devices.

e “USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155
» The Type of Reflection field has the following choices:

e Use Short-like component. If selected, the Reflection Component area below has one field of
Short-like Offset Length (mm) field.

e Use Open-like component. If selected, the Reflection Component area below has two fields of
Open-like Offset Length (mm) and Short-like Offset Length (mm).

* Use both. If selected, pair of radio button fields appear and allow selection of either Use Port 1
Match or Use Port 2 Match. Also, if selected, the Reflection Component area below has two fields of
Open-like Offset Length (mm) and Short-like Offset Length (mm).

Cal A - Band Break Point

This area appears if the Number of Bands in the Band Definition area is set to “2”.
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The Calculate Recommended Value button calculates the recommended break point value based on the input
parameters in the fields above. Clicking the button calculates a break point frequency value and populates the
Use Recommended Frequency (GHz) field.

A radio button set allows selection of either:
e Use Recommended Frequency (GHz) which was calculated by the button above.
* Define New Frequency (GHz) field which allows direct user input of a break frequency value.
Cal A - Reflection Component
Depending on the settings in the fields above, this area one or two input fields from:
e Open-like Offset Length (mm)
e Short-like Offset Length (mm)
Cal B Tab and Controls
Access the Cal B functions and controls by selecting the Cal B tab.
Cal B - Reference Plane Location
Select from two options:
e Endsof Line 1
e Middle of Line 1
Cal B - Band Definition

Select one or two bands from the pull-down menu. The function is the same as the Cal A - Band Definition
described above.

Cal B - Band 1 Device 1 Definition

Provides fields and controls for Cal B - Band 1 Device 1. The functions are the same as the Cal B - Band 1
Device 1 Definition area described above.

Cal B - Band 1 Device 2 Definition

Provides fields and controls for Cal B - Band 1 Device 2. The functions are the same as the Cal A - Band 1
Device 2 Definition area described above.

Cal B - Band 2 Definition

The Number of Bands field above must be set to “2” for this area and the Band Break Point area described below
to be displayed. The functions are the same as the Cal B - Band 2 Definition area described above.

Cal B - Band 2 Device 3 Definition

A pull-down menu with selections of Use device 1, Use device 2, or Use new line. The functions and controls are
the same as the Cal A - Band 2 Device 3 Definition area described above.

Cal B - Band 2 Device 4 Definition

A pull-down menu with selections of Line or Match. The functions and controls are the same as the Cal A -
Band 2 Device 4 Definition area described above.

Cal B - Band Break Point

This area only appears if the Number of Bands in the Band Definition area is set to “2”. The functions and
controls are the same as the Cal A - Band Break Point area described above.

Cal B - Reflection Component

Depending on the settings in the fields above, this area has one or two input fields. The functions and controls
are the same as the Cal A - Reflection Component area described above.

OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu or click Cancel.
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Manual 4-Port Cal Dialog Box Summary

The table below summarizes the available fields in all available 4-port calibration setup dialog boxes. If the
dialog box 1s described above, a link is provided to that description. To view each dialog box, set the CAL
METHOD and LINE TYPE menus to the appropriate settings, and then select the Edit Cal Params button. All
dialog boxes are named either “Full Four Port Cal Setup (Cal Method, Line Type)” or “Four Port Cal Setup (Cal

Method, Line Type)

Table 10-2. Manual 4-Port Cal Setup Dialog Box Summary (1 of 4)

Cal Method
Line Type

Dialog Box Controls and Functions

SOLT/R
Coaxial

See full description at “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 10-51

Reference Impedance (Ohms)

Select Throughs: At least 3 throughs that connect to all ports must be selected. Select from
Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4.

Thru Info buttons: Displays the THRU INFO dialog box for the selected through.
* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Load Type: Select from Broadband Load or Sliding Load
Test Ports: Port 1, Port 2, Port 3, Port 4.

Test Port DUT Connector: Select from K-Conn (M), K-Conn (F); GPC-3.5 (M), GPC-3.5 (F);
SMA (M), SMA (F); N-Conn (M), N-Conn (F); User-Defined1 (M) to User-Defined8 (M),
User-Defined1 (F) to User-Defined8 (F)

Test Port Connector Standard Info Button: For each DUT port connector, displays the
STANDARD INFORMATION or USER-DEFINED dialog box for the selected connector.
* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147

Test Port Select BB Load: Load 1, Load 2.
Test Port 1, Test Port 2, Test Port 3, and Test Port 4 controls are the same.

SOLT/R

Non-Dispersive

Same controls and functions as SOLT/R Coaxial above.

SOLT/R

Waveguide

SOLT/R is not recommended for Waveguide calibrations.
Same controls as SOLT/R Coaxial with the following changes:
Waveguide Kit: User-Defined 1 to User-Defined8

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box for the waveguide
kit selected above.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156

10-66

PN: 10410-00332 Rev. J MS46522A/MS46524A Series UIRM



Calibration Menus: 4-Port VNAs 10-9 Manual 4-Port Cal Setup - 4-Port VNAs

Table 10-2. Manual 4-Port Cal Setup Dialog Box Summary (2 of 4)

Cal Method
Line Type

Dialog Box Controls and Functions

SOLT/R

Microstrip

Same controls as SOLT/R Coaxial with the following changes:
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8

Microstrip Info button: Displays either the MICROSTRIP INFO or the USER DEFINED
MICROSTRIP dialog box for the microstrip kit selected above.

* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port DUT Connector: User-Defined 1 through User Defined 32.

Test Port DUT Connector Standard Info Button: For each port, displays the USER DEFINED
STANDARD dialog box for the selected connector:

SSLT

Coaxial

See full description at “FULL FOUR PORT CAL SETUP (SSLT, COAXIAL) Dialog Box”
on page 10-54

Reference Impedance (Ohms)

Select Throughs:

« At least 3 throughs that connect to all ports must be selected.
e Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4
Thru Info buttons:

« Displays the THRU INFO dialog box for the selected through.
* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
Load Type: Broadband Load, Sliding Load

Test Ports: Port 1, Port 2, Port 3, Port 4

Test Port 1 DUT Connector: , W1-Conn (M), W1-Conn (F), User-Defined1 (M) through
User-Defined8 (M), User-Defined1 (F) through User-Defined8 (F)

Test Port 1 Connector Standard Info Button:

* Displays the STANDARD INFORMATION dialog box for the selected connector.

* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port 1 BB Load: Load 1, Load 2.

Test Port 2, Test Port 3, and Test Port 4 controls are the same as Test Port 1.

SSLT

Non-Dispersive

Same controls and functions as SSLT Coax above.

SSLT

Waveguide

Same controls as SSLT Coaxial with the following changes:

Waveguide Kit: WR10, WR12, WR15, User-Defined 1 to User-Defined8

Waveguide Info button:

+ Displays WAVEGUIDE INFO dialog box for selected calibration method and kit.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
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Table 10-2. Manual 4-Port Cal Setup Dialog Box Summary (3 of 4)

Cal Method
Line Type Dialog Box Controls and Functions

Same controls as SSLT Coaxial with the following changes:
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8
Microstrip Info button:
+ Displays MICROSTRIP INFO dialog box for selected calibration method and kit.
+ “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port DUT Connector: User-Defined 1 through User Defined 32.

SSLT Test Port DUT Connector Standard Info Button:

Microstrip « Select displays the USER DEFINED STANDARD dialog box for the selected connector.
See full description at “FULL FOUR PORT CAL SETUP (SSST, COAXIAL) Dialog Box”
on page 10-58
Reference Impedance (Ohms)
Select Throughs: At least 3 throughs that connect to all ports must be selected. Select from
Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4
Thru Info buttons: Displays the THRU INFO dialog box for the selected through.
* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
Test Ports: Port 1, Port 2, Port 3, Port 4
Test Port DUT Connector: W1-Conn (M), W1-Conn (F), User-Defined1 (M) through
User-Defined8 (M), User-Defined1 (F) through User-Defined8 (F)
Test Port Connector Standard Info Button: Displays the STANDARD INFORMATION dialog box
for the selected connector.

SSST - “STANDARD INFO (OFFSET SHORT) W1-Connector (F) Dialog Box” on page 10-148

Coaxial Test Port 1, Test Port 2, Test Port 3, and Test Port 4 controls are the same.

SSST Same controls as SSST Coaxial above.

Non-Dispersive

SSST
Waveguide

See full description at “FULL FOUR PORT CAL SETUP (SSST, WAVEGUIDE) Dialog Box”
on page 10-60

Same controls as SSST Coaxial with the following changes:

Waveguide Kit: User-Defined 1 to User-Defined8

Waveguide Info button:

+ Displays WAVEGUIDE INFO dialog box for selected calibration method and kit.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
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Table 10-2. Manual 4-Port Cal Setup Dialog Box Summary (4 of 4)

Cal Method
Line Type

Dialog Box Controls and Functions

SSST

Microstrip

Same controls as SSST Coaxial with the following changes:

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined8

Microstrip Info button:

+ Displays MICROSTRIP INFO dialog box for selected calibration method and kit.

+ “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port DUT Connector: User-Defined 1 through User Defined 32.

Test Port DUT Connector Standard Info Button:

» Select displays the USER DEFINED STANDARD dialog box for the selected connector.

LRL/LRM

Coaxial

See full description of controls and display logic at “FULL FOUR PORT CAL SETUP (LRL/LRM,
COAXIAL) Dialog Box” on page 10-62.

Reference Impedance (Ohms)
Cal A Ports - Select two from 1-3, 1-4, 2-3, 2-4
Cal B Ports - Auto-selected non-Cal A Ports of 1-3, 1-4, 2-3, 2-4

Select Throughs:

* Requires at least one additional through.

» Four through combinations of Cal A and Cal B Ports are displayed.

* Only four of Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4 are shown
* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Cal A and Cal B tabs: The “A” and “B” calibration parameters are selected via a tabbed menu
within the dialog box.

Number of Bands: 1, 2
* If 1, only Band 1 Device 1 and Band 1 Device 2 controls appear.
* If 2, the above plus Band 2 Device 3 and Band 2 Device 4 controls appear.

Cal A Configuration Parameters:

» Cal A Reference Plane Location: Ends of Line, Middle of Line 1

» Cal A Number of Bands: 1 or 2

» Cal ABand 1 Device 1 Line: Line Length (mm), Line Loss (dB/mm), @ Frequency (GHz)

» Cal A Band 1 Device 2 Type: Line, Match; Use Short-like component, Use Open-like
component, Use both; If Device 2 = Match, Match Info button displays USER DEFINED
MATCH DEVICES dialog box for selected calibration kit.

» “USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155

» Cal A Band 2 Device 3: Use device 1, Use new line

» Cal A Band 2 Device 4: Line, Match, Type of Reflection (Use Open-like component, Use
Short-like component), Line Length (mm)

» Cal A Band Break Point: Calculate Recommended Value, Use Recommended Frequency
(GHz), Define New Frequency (GHz).

» Cal A Reflection Component: Open-like Length (mm), Short-like Offset Length (mm)

Cal B Configuration Parameters
» Cal B parameters are the same as those for Cal A.

LRL/LRM

Non-Dispersive

Same controls as LRL/LRM Coaxial.
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10-10 Typical Calibration Sub-Menus

The menus in this section are example menus for the calibration step procedures. The exact content and
presence of each menu is dependent on the settings for each calibration run.

REFL. DEVICE(S) Menu - 4-Port VNAs
Full Name
e REFLECTIVE DEVICE(S) Menu
Typical Configuration
This menu example is a representative menu based on the following configuration:
¢ VNA is in 4-port mode
e A 4-port calibration
e A SOLT/SOLR calibration method
* A coaxial line type
e An N(f) Connector
Using a different configuration set can change the appearance of the REFL. DEVICE(S) menu.
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

* “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e« “THREE PORT CAL Menu - 4-Port VNASs” on page 10-78
e “TWO PORT CAL Menu - 4-Port VNAs” on page 10-97
* “ONE PORT CAL/S Menu - 4-Port VNAs” on page 10-114
 “TRANS. RESPONSE Menu - 4-Port VNAS” on page 10-127
« “REFL. RESPONSE Menu - 4-Port VNAs” on page 10-136
e The REFL. DEVICE(s) menu controls and functions are also subject to the settings in the following:

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
* “CAL METHOD Menu - 4-Port VNA” on page 10-45
e “LINE TYPE Menu - 4-Port VNA” on page 10-46
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

Similar Menus

» The REFL. DEVICE(S) Port 1 menu is nearly identical to typical REFL. DEVICE(S) Port 2, REFL.
DEVICE(S) Port 3, and REFL. DEVICE(S) Port 4 menus.
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10-10 Typical Calibration Sub-Menus

Refl. Device(sE

—-Port 1—-
Port 1 Connector

Open

N-Conn(F)

Short

Load

Sliding Load ™

REFL. DEVICE(S) menu (typical)

REFLECTIVE DEVICE(S) menu. The Open, Short, and Load buttons display a
checkmark on completion of the calibration task.

Port 1 Connector
Displays designated connector for the indicated port.
Select opens the Full Four Port Cal Setup (SOLT/R, Coaxial) dialog box.

 “FULL FOUR PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on
page 10-51

Open

Select starts open calibration procedure for the indicated port.

Short

Select starts the short calibration procedure for the indicated port.

Load

Select starts the load calibration procedure for the indicated port.

Sliding Load

Select opens the SLIDING LOADS configuration menu. Availability requires selection
of Sliding Load as Load Type in the Full Four Port Cal Setup (SOLT/R, Coaxial) menu.

* “SLIDING LOADS Menu - 4-Port VNAs” on page 10-72

Figure 10-36.

REFL. DEVICE(S) Menu - 4-Port VNAs - Typical Example
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SLIDING LOADS Menu - 4-Port VNAs

Typical Configuration

This menu example is a representative menu based on the following configuration:
VNA is in 4-port mode

A 4-port calibration

A SOLT/SOLR calibration method

Sliding loads selected

A coaxial line type
An N(f) Connector
Using a different configuration set can change the appearance of the SLIDING LOADS menu.

Previous

The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

“REFL. DEVICE(S) Menu - 4-Port VNAs” on page 10-70
“FOUR PORT CAL Menu - 4-Port VNAS” on page 10-47
“THREE PORT CAL Menu - 4-Port VNAs” on page 10-78
“TWO PORT CAL Menu - 4-Port VNAS” on page 10-97
“ONE PORT CAL/S Menu - 4-Port VNAs” on page 10-114
“TRANS. RESPONSE Menu - 4-Port VNAs” on page 10-127
“REFL. RESPONSE Menu - 4-Port VNAs” on page 10-136

The SLIDING LOADREFL. DEVICE(s) menu controls and functions are also subject to the settings in the
following:

“CAL SETUP Menu - 4-Port VNAs” on page 10-43
“CAL METHOD Menu - 4-Port VNA” on page 10-45
“LINE TYPE Menu - 4-Port VNA” on page 10-46
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| TYpical SLIDING LOADS menu
Sliding Loads — . . .
—————=| Each button is a completion task button and marked with a checkmark when the
—Port 1-— calibration task is complete. The number of buttons appearing on the menu is
Connector Type dependent on the calibration settings.
| N-Conn(F)
Sliding Load Connector Type
| Betion 1 Read only button showing the designated connector type for the indicated port.
|S"d'“9 Lo Sliding Load (Position 1)
Position2
m— Select starts the sliding load calibration procedure at position 1.
Sliding Load
| Position 3 Sliding Load (Position 2)
Sliding Load Select starts the sliding load calibration procedure at position 2.
| Position 4
sliding Load Sliding Load (Position 3)
| Position 5 Select starts the sliding load calibration procedure at position 3.
Sliding Load
— Sliding Load (Position 4)
| Position 6 o o N
Select starts the sliding load calibration procedure at position 4.
Sliding Load (Position 5)
Select starts the sliding load calibration procedure at position 5.
Sliding Load (Position 6)
Select starts the sliding load calibration procedure at position 6.
When all calibration procedures are complete, use the Back button to return to the
REFL DEVICE menu.
e “REFL. DEVICE(S) Menu - 4-Port VNAs” on page 10-70
Figure 10-37. SLIDING LOADS Menu - 4-Port VNAs - Typical Example
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THRU Menu - 4-Port VNAs
Typical Configuration
This menu example is a representative menu based on the following configuration:
e VNA in 4-port mode
e 4-port calibration
e SOLT/SOLR calibration method
e Sliding loads selected
e Coaxial line type
e N (f) Connector
Using a different configuration set can change the appearance of the THRU/RECIP menu.
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

 “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e« “THREE PORT CAL Menu - 4-Port VNAS” on page 10-78
e “TWO PORT CAL Menu - 4-Port VNAs” on page 10-97
e “ONE PORT CAL/S Menu - 4-Port VNASs” on page 10-114
e« “TRANS. RESPONSE Menu - 4-Port VNAs” on page 10-127
« “REFL. RESPONSE Menu - 4-Port VNAs” on page 10-136
e The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu - 4-Port VNASs” on page 10-43
e “CAL METHOD Menu - 4-Port VNA” on page 10-45
e “LINE TYPE Menu - 4-Port VNA” on page 10-46
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THRU menu (typical)

Select a Thru port pair button to start the thru/reciprocal calibration procedure for
the indicated port pair. Completion of calibration steps is signified by completion
checkmarks on the button.

Thru

Select initiates thru/reciprocal calibration at port pair 1-2.

Thru

Select initiates thru/reciprocal calibration at port pair 1-3.

Thru

Select initiates thru/reciprocal calibration at port pair 1-4.

Thru

Select initiates thru/reciprocal calibration at port pair 2-3.

Thru

Select initiates thru/reciprocal calibration at port pair 2-4.

Thru

Select initiates thru/reciprocal calibration at port pair 3-4.

When all calibration procedures are complete, use the Back button to return to the
REFL DEVICE menu.

“REFL. DEVICE(S) Menu - 4-Port VNAs” on page 10-70
Figure 10-38. THRU/RECIP Menu - 4-Port VNAs - Typical Example
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ISOLATION(S) Menu
Typical Configuration
This menu example is a representative menu based on the following configuration:
e VNA in 4-port mode
e 4-port calibration
e SOLT/SOLR calibration method
* (Coaxial line type
e N (f) Connector
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

¢« “FOUR PORT CAL Menu - 4-Port VNAs” on page 10-47
e« “THREE PORT CAL Menu - 4-Port VNAs” on page 10-78
e “TWO PORT CAL Menu - 4-Port VNAs” on page 10-97
e« “ONE PORT CAL/S Menu - 4-Port VNAs” on page 10-114
 “TRANS. RESPONSE Menu - 4-Port VNASs” on page 10-127
e« “REFL. RESPONSE Menu - 4-Port VNAS” on page 10-136
e The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
e “CAL METHOD Menu - 4-Port VNA” on page 10-45
e “LINE TYPE Menu - 4-Port VNA” on page 10-46
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10-10 Typical Calibration Sub-Menus

Isolation(s)

Isolation

| 12

Isolation

| 13

Isolation

| 1-4

Isolation

| 33

Isolation

| 2-4

Isolation

| 3-4

ISOLATION(S) menu (typical)

Select Isolation port pair button to start isolation calibration procedure for the
indicated port pair. Completion of calibration steps is signified by completion
checkmarks on the button.

Isolation

Select initiates isolation calibration at port pair 1-2.

Isolation

Select initiates 1solation calibration at port pair 1-3.

Isolation

Select initiates isolation calibration at port pair 1-4.

Isolation

Select initiates isolation calibration at port pair 2-3.

Isolation

Select initiates isolation calibration at port pair 2-4.

Isolation

Select initiates isolation calibration at port pair 3-4.

When calibration procedures are complete, use the Back button to return to the REFL

DEVICE menu.

Figure 10-39.

ISOLATION(S) Menu - 4-Port VNAs - Typical Example

MS46522A/MS46524A Series UIRM
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Calibration Menus: 4-Port VNAs

10-11 Manual 3-Port Cal Setup - 4-Port VNAs

This sections described the menus and dialog boxes uses for manual 3-port calibration on a ShockLine 4-Port

VNA.

THREE PORT CAL Menu - 4-Port VNAs

Button Availability

» The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and
LINE TYPE menus and on the resultant THREE PORT CAL SETUP dialog box.

e A representative menu is shown below.

e The example procedures at the end of this chapter show examples of various THREE PORT CAL menus.

Previous

e “MANUAL CAL Menu - 4-Port VNAs” on page 10-42

Navigation

e MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 3-Port Cal |

THREE PORT CAL

Three Port Cal %

Modify
Cal Setup

Port Selected

| 1,2,3

Port 1
Reflective Devices

Port 2
Reflective Devices

Port 3
Reflective Devices

Thru/Recip

Isolation
(Optional)

Done

Abort Cal

Modify Cal Setup

Select displays the CAL SETUP menu where the Edit Cal Params button provides
access to the THREE PORT CAL SETUP dialog box for the selected calibration
method and line type.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

The following Cal Method/Line Type combinations and their dialog boxes are
represented with a figure and complete description:

e “THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-85

« “THREE PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box”
on page 10-88

This table summarizes the dialog boxes for all Cal Method/Line Type combinations:

e Table 10-3, “Manual Calibration - 3-Port Calibration Setup Dialog Box
Contents - 4-Port VNAs” on page 10-92

Port Selected
Read-only display of the ports selected for the pending calibration.

Figure 10-40.

THREE PORT CAL Menu - 4-Port VNAs - Typical example (1 of 3)

10-78
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Completion Menu Buttons

For this example menu, the Port 1 Reflective Devices to the Isolation (Optional)
buttons link to completion submenus where additional calibration procedures are
performed.

For example, the Port 1 Reflective Devices button (shown below at #1) links to the
REFL. DEVICES PORT 1 submenu. As each procedure is completed, the submenu
button is marked with a completion checkmark. When all the procedures on the
submenu are completed, use the Back button to return to the THREE PORT CAL

menu.
Port 1 " @ Port 1 - @

Reflective Devices e Reflective Devices

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Port 1 Reflective Devices

Select displays the REFL. DEVICES PORT 1 submenu. When all procedures are
complete, select the Back button to return to the THREE PORT CAL menu where this
button is now marked with a completion checkmark.

* Example: “REFL. DEVICE(S) Menu - 4-Port VNAs” on page 10-70

Port 2 Reflective Devices

Select displays the REFL. DEVICES PORT 2 submenu. When all procedures are
complete, select the Back button to return to the THREE PORT CAL menu where this
button is now marked with a completion checkmark.

Port 3 Reflective Devices

Select displays the REFL. DEVICES PORT 3 submenu. When all procedures are
complete, select the Back button to return to the THREE PORT CAL menu where this
button is now marked with a completion checkmark.

Port 4 Reflective Devices

Select displays the REFL. DEVICES PORT 3 submenu. When all procedures are
complete, select the Back button to return to the THREE PORT CAL menu where this
button is now marked with a completion checkmark.

Figure 10-40.

THREE PORT CAL Menu - 4-Port VNAs - Typical example (2 of 3)
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Thru/Recip

Select displays the THRU/RECIP submenu. When all procedures are complete, select
the Back button to return to the THREE PORT CAL menu where this button is now
marked with a completion checkmark.

e« “THRU Menu - 4-Port VNASs” on page 10-74

Isolation (Optional)

If required, select displays the ISOLATION submenu. When all procedures are
complete, select the Back button to return to the THREE PORT CAL menu where this
button is now marked with a completion checkmark.

¢ “ISOLATION(S) Menu” on page 10-76

Done

This button is unavailable until a successful calibration procedure has been
completed. When available, it returns to the CALIBRATION menu where the Cal
Status button is set to ON.

e “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5

Abort Cal

This button stops the current calibration procedure and returns to the CALIBRATION
menu.

* “CALIBRATION [TR] Menu - 4-Port VNAs” on page 10-5

Figure 10-40.

THREE PORT CAL Menu - 4-Port VNAs - Typical example (3 of 3)
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THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box

Prerequisites
e VNA Mode = 4-Port Mode
e Cal Method = SSLT
¢ Line Type = Microstrip

Previous
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
« “THREE PORT CAL Menu - 4-Port VNAs” on page 10-78

Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 3-Port Cal |
THREE PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSLT | Line Type = Microstrip | Edit Cal
Params | THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box

L Three Port Cal Setup (SSLT, Microstrip) x|
Ref Impedance () |BD-DDD 33 Microstrip Kit |1D Mil Kit vl Microstrip Info |

— Full Three Port Cal Corfig{Select 3 ports)
IV Port1 IV Port2 IV Port3 I~ Port4

— Select Thrus/Recip
* Atleast2 thrus mustbe selected.

I ¥ Thrul-2 Info |

Pt 1 Cpon2)
¥ 13 i
r Thru2-3 Info |
<Pnrl :ﬁ
— Test Ports
— Test Port 1 Test Port 3
DUT Cannector [UserDefined1  ~] | Standard info_| DUT Connector [UserDefnedt ¥]| standard info_|

Select BE Load: @ load1 ¢ Load2 Load Cal Kit | Select BB Load: @ load1 ¢ Load2 Load Cal Kit |

— Test Port 2

DUT Connector IUser—Deﬁned‘I 'l Standard Info |
Select BB Load: @ load1  Load2 Load Cal Kit |

ok | Cancsl |

Figure 10-41. THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

OK / Cancel

e Click OK to accept the changes and return to the CAL SETUP menu. Click Cancel to abandon any
changes and return to the CAL SETUP menu.
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Full Three Port Calibration Configuration
Select three ports from the list below. If a fourth port selection is attempted, an earlier port is discarded:
 Port1l
e Port 2
* Port 3
e Port 4

Select Throughs

Select any combination of three possible throughs as long as two are selected. The available port pair throughs
are based on the ports selected above. For a 3-port calibration, only three of the following port pairs are
available:

e Thru 1-2
e Thru 1-3
e Thru 1-4
e Thru 2-3
e Thru 2-4
e Thru 3.4

Thru Buttons

Each of the throughs above enables a Thru Info button that displays the THRU INFO dialog box allowing
configuration of each through. A calculator icon in the THRU INFO dialog box allows access to the AIR
EQUIVALENT LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNASs” on page 10-154
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146

Only three of the Test Port configuration areas are available based on the port selection above.

Test Port 1 DUT Connector
If Port 1 was selected above, select the DUT Connector Type from a drop-down menu list with options of:

¢ User-Defined1 through User-Defined8

Test Port 1 DUT Connector Standard Info Button

If Port 1 was selected above, select displays the Standard Info dialog box for the selected connector and
calibration method that displays the connector calibration coefficients. The dialog box contents depend on the
selected connector, Cal Method, and Line Type. The example here shows a typical standard information dialog
box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147

Test Port 1 Select BB Load

If Port 1 was selected above, select BB Load number for Test Port 1:
e Load1
e Load?2

Test Port 2 Configuration
If Port 2 was selected above, provides the same controls as Test Port 1 Connector above.

Test Port 3 Configuration
If Port 3 was selected above, provides the same controls as Test Port 3 Connector above.

Test Port 4 Configuration
If Port 4 was selected above, provides the same controls as Test Port 4 Connector above.
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THREE PORT CAL SETUP (SSST, COAXIAL) Dialog Box

Prerequisites
e VNA Mode = 4-Port Mode
e Cal Method = SSST
e Line Type = Coaxial

Previous
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
« “THREE PORT CAL Menu - 4-Port VNAs” on page 10-78

Navigation

« MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 3-Port Cal |
THREE PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SSST | Line Type = Coaxial | Edit Cal
Params | THREE PORT CAL SETUP (SSST, COAXIAL) Dialog Box

#L Three Port Cal Setup (SSST, Coaxial) x|
Ref Impedance {2} IED-DDD 3:
— Full Three Port Cal Corfig(Select 3 ports)
¥ Port 1 W Port 2 I Port3 " Portd
—Select Thrus/Reci
* Atleast 2 thius must be selected.
P o Thru1-2 Info
Crot 15 Cpon2)
¥ Thut2 nfo
™ Thu23info
— Test Ports
Test Port 1 (W1-Conn(M)) Test Port 3 (W1-Conn(M))
BT Cormector IW1COnn[F} vl Standard lnfo | DUT Connector I‘.‘\¢'1-Cmnn[F} 'l Standard Irfo |
Load Cal Kit | Load Cal Kit |
Test Port 2 (W1-Conn(M))
DUT Connector W1-Conn(F} = Standard Info |
Load Cal Kit |
ok | Cancel |

Figure 10-42. THREE PORT CAL SETUP (SSST, COAXIAL) Dialog Box

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

e Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Full Three Port Calibration Configuration

Select three (3) ports from the list below. If a fourth port selection is attempted, an earlier port is discarded:
e Port1l
e Port 2
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e Port 3
e Port4

Select Throughs/Reciprocals

Select any combination of three possible throughs as long as two (2) are selected. The available port pair
throughs are based on the ports selected above. For a 3-port calibration, only three of the following port pairs
are available:

e Thru 1-2
e Thru 1-3
e Thru 1-4
e Thru 2-3
e Thru 2-4
e Thru 3-4

Thru Info Buttons

Each of the throughs above enables a Thru Info button that displays the THRU INFO dialog box allowing
configuration of each through. A calculator icon in the THRU INFO dialog box accesses the AIR EQUIVALENT
LENGTH CALCULATOR dialog box.

e “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
Only three of the Test Port Configuration areas are available based on the port selection above.

Test Port 1 DUT Connector
If Port 1 was selected above, select the DUT Connector Type from a drop-down menu list with options of:
* W1-Conn (M)
e W1-Conn (F)
e User-Definedl (M) through User-Defined8 (M)
e User-Definedl (F) through User-Defined8 (F)

Test Port 1 DUT Connector Standard Info Button

If Port 1 was selected above, select displays the STANDARD INFO dialog box for the selected connector and
calibration method that displays the connector calibration coefficients. The dialog box contents depend on the
selected connector, Cal Method, and Line Type. The example here shows a typical standard information dialog
box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port 2 Configuration

If Port 2 was selected above, provides the same controls as Test Port 1 Connector above.

Test Port 3 Configuration
If Port 3 was selected above, provides the same controls as Test Port 3 Connector above.

Test Port 4 Configuration
If Port 4 was selected above, provides the same controls as Test Port 4 Connector above.

OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box
Previous

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43

e« “THREE PORT CAL Menu - 4-Port VNAS” on page 10-78
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 3-Port Cal |
THREE PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SOLT/SOLR | Line Type = Coaxial | Edit
Cal Params | THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

'_! Three Port Cal Setup (SOLT/R, Coaxial)

Ref Impedance () 50.000 5

Full Three Port Cal Config(Select 3 ports)
V| Port 1 | Port 2

V| Port 3 Port 4

Select Thrus/Reciprocals
* Atleast2 thrus must be selected.

- Y Thut2 info
— ~ J—
(Port1 ) (\Pnrl z>
¥ Thni-3 Info
Thru2-3 Info
Q’“" 3)
Load Type
@ Broadband Load Sliding Load
Test Ports
Test Port 1{N-Conn(F}} Test Port 3 (N-Conn(F))
DUT Connector [-Connu) ~| [ Stendard info | DUT Comnector (NConn() ~| [ standard o]
Select BB Load: @ Load1 Load 2 Load Cal Kit Select BB Load: @ Load1 Load 2 Load Cal Kit
Test Port 2 (N-ConniF))
DUT Connector [N-Conn(i) | [ Stendard info_]
Select BB Load: @ Load 1 Load 2 Load Cal Kit
[ ok | [ cancal |
Figure 10-43. THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Reference Impedance
Input the reference impedance.

e Input field defaulted to 50

e Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Ohms.
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Full Three Port Calibration Configuration

Select three of the four available ports. Selection of an additional port deselects one of the previously selected
ports.

e Port1l
e Port 2
e Port 3
e Port 4
Select Thrus/Reciprocals

Select a minimum two of the three available port pairs determined by the ports selected above. Three of the
following port pairs are available for a 3-port calibration:

e Thru 1-2
e Thru 1-3
e Thruil-4
e Thru 2-3
e Thru 2-4
e Thru 3.4
Thru Buttons

Each selected through enables a corresponding Thru Info button that displays the THRU INFO dialog box,
allowing configuration of the selected through, including a Length calculator icon that opens the AIR
EQUIVALENT LENGTH CONVERSION dialog box.

e “THRU INFO Dialog Box - 4-Port VNAS” on page 10-154

o “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
Load Type
Select from two options:

* Broadband Load

e Sliding Load (requires broadband loads below sliding load breakpoint frequency).
Test Port 1 DUT Connector
If Port 1 was selected above, select the DUT Connector Type from a drop-down menu list with options of:

« K-Conn (M)

* K-Conn (F)

« GPC-3.5 (M)

« GPC-3.5 (F)

« SMA (M)

« SMA (F)

 N-Conn (M)

e N-Conn (F)

e 2.4 mm (M)

e 2.4 mm (F)

« TNC (M)

« TNC (F)

e V-conn (M)

e V-conn (F)

e Wil-conn (M)
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e Wil-conn (F)
e 7/16 M)
e T7/16 (F)
« GPC-7
¢ N-conn(75) M)
¢ N-conn(75) (F)
e user defined 1 through 8 (M or F)
Test Port 1 DUT Connector Standard Info Button

If Port 1 was selected above, select displays the Standard Info dialog box for the selected connector and
calibration method that displays the connector calibration coefficients. The dialog box contents depend on the
selected connector, Cal Method, and Line Type. The example here shows a typical standard information dialog
box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147

Test Port 1 Select BB Load
If Port 1 was selected above, select BB Load number for Test Port 1:
e Load1
e Load 2
Test Port 2 Configuration
If Port 2 was selected above, provides the same controls as Test Port 1 Connector above.
Test Port 3 Configuration
If Port 3 was selected above, provides the same controls as Test Port 3 Connector above.
Test Port 4 Configuration
If Port 4 was selected above, provides the same controls as Test Port 4 Connector above.
OK / Cancel
Click OK to accept the changes and return to the CAL SETUP menu, or click Cancel.
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THREE PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box

Previous

“CAL SETUP Menu - 4-Port VNASs” on page 10-43
“THREE PORT CAL Menu - 4-Port VNAS” on pag

Navigation

MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 3-Port Cal |
THREE PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = LRL/LRM | Line Type = Coaxial | Edit Cal
Params | THREE PORT CAL SETUP (LRL/LRM, COAXIAL)

e 10-78

'_! Three Port Cal Setup (LRLALRM, Coaxial)

Ref Impedance () EO.00D |2
Select Cal Type
~) LRL/M + Singleton @ Two LRL/Ms
Two LRL/Ms

Full Three Port Cal Config(1-2,3-4 combos are not allowed)

Cal A (Select Port Pair)
@ 13 D14 B 23 0 24

CalA |calp

Cal B Ports{Select Port Pair, One port must be shared with Cal A)
D14

@ 23

Cal A Corfig.
Reference Plane Location
@ Ends of Line 1 ~ Mid

Band Definition

Mumber of Bands: @ 1 5 2
Band 1

Device 1 |ine

dle of Line 1

Line Length {mm) 0.0000 =+ Line Loss (dB/mm) |0.0000

@ Frequency (GHz) |0.0000

m

IRRER

Device 2 | |jne -

Type of Reflection IUse Opendike component

Line Length {mm) |0.0000 =
Reflection Component
Opendike Offset Length {mm)  |0.0000 =
[ ok | [ camesl |

Figure 10-44. THREE PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - Cal A Tab

10-88
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* % Three Port Cal Setup (LRL\LRM, Coaxial) =
Ref Impedance {(2) 50.000 = -
Select Cal Type
) LRL/M + Singleton @ Two LRL/Ms
Two LRL/Ms

Full Three Port Cal Config(1-2,3-4 combos are not allowed)

Cal A (Select Port Pair) Cal B Ports{Select Port Pair, One port must be shared with Cal A)
@ 13 D14 B 23 0 24 D14 @ 23

Cal B Corfig.

Reference Plane Location
@ Ends of Line 1 ) Middle of Line 1

m

Band Definition

Mumber of Bands: @ 1 B 2

Band 1

Device T Line Line Length (mm) |0.0000 = Line Loss (dB/mm) |0.0000 =
@ Frequency (GHz) |0.0000 =

Device 2 |}jne - Type of Reflection | Use Opendike component hd

Line Length {mm) |0.0000 =

Reflection Component
Opendike Offset Length {mm)  |0.0000 =

[ ok | [ cancel | Il

Figure 10-45. THREE PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - Cal B Tab

Overview

The dialog box provides common areas at the top for Reference Impedance, Three Port Calibration Configuration,
and Thru Selection, and tabbed Cal A and Cal B dialog areas.

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.
e Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.
Select Cal Type
Select a calibration type:
 LRL/M + Singleton
e Two LRL/Ms
Cal A (Select Port Pair)
Select Calibration A Port Pair (Port Pair 1-2 and Port Pair 3-4 combinations not allowed):
e Port 1-3
e Port1-4
e Port 2-3
e Port 2-4
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Cal B (Select Port Pair, One port must be shared with Cal A)
Select one (1) Calibration B Port Pair from the remaining unused port pairs from the Cal A Ports:
o If Cal A = Ports 1-3, then select Cal B from Ports 1-4 or 2-3
e If Cal A = Ports 1-4, then select Cal B from Ports 1-3 or 2-4.
e If Cal A =Ports 2-3, then select Cal B from Ports 1-3 or 2-4.
e If Cal A = Ports 2-4, then select Cal B from Ports 1-4 or 2-3.

Cal A Configuration Tab
Cal A - Reference Plane Location
Select either:
e Ends of Line 1
* Middle of Line 1
Cal A - Band Definition
Number of Bands:
e 1: Specify settings for Band 1.
e 2: Specify settings for Band 1, Band 2, and Band Break Point.
Cal A - Band 1 Device 1 Definition
» Device 1: Line (default)
e Line Length (mm): Input line length in mm.
e Line Loss (dB/mm): Input line loss in dB per mm at frequency specified in GHz.
e @ Frequency (GHz): Input frequency setting for line loss factor input above.
Cal A - Band 1 Device 2 Definition
Select either:
* Line
e Requires input for Line Length (mm), Line Loss (dB/mm), and @ Frequency (GHz) settings.
¢ Type of Reflection settings:

e Use Short-like component: select displays Short-like Offset Length (mm) Reflection Component
field.

e Use Open-like component: select displays Open-like Offset Length (mm) Reflection Component
field.

¢ Match

¢ Match Info button: Select displays the USER DEFINED MATCH DEVICES dialog box for
configuration of the match devices.

“USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155

» Type of Reflection settings:

* Use Short-like component: select displays Short-like Offset Length (mm) Reflection Component
field.

« Use Open-like component: select displays Open-like Offset Length (mm) Reflection Component
field.

* Use both: select displays both Open-like Offset Length (mm) and Short-like Offset Length (mm)
Reflection Component fields, and Use Port 1 Match or Use Port 2 Match options.

Cal A - Band 2 Definition

The Number of Bands field above must be set to 2 for this area and the Band Break Point area described below to
be displayed. Provides the following fields and controls for Band 2.
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Cal A - Band 2 Device 3 Definition
Select either:
* Use new line
e Requires input for Line Length (mm), Line Loss (dB/mm), and @ Frequency (GHz) settings.
* Use device 1
* Use device 2
Cal A - Band 2 Device 4 Definition
Select either:
* Line
* Requires input for Line Length (mm) setting.
* Type of Reflection settings:

¢ Use Short-like component: select displays Short-like Offset Length (mm) Reflection Component
field.

¢ Use Open-like component: select displays Open-like Offset Length (mm) Reflection Component
field.

e Match

¢ Match Info button: Select displays the USER DEFINED MATCH DEVICES dialog box for
configuration of the match devices.

“USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155
« Type of Reflection settings:

¢ Use Short-like component: select displays Short-like Offset Length (mm) Reflection Component
field.

¢ Use Open-like component: select displays Open-like Offset Length (mm) Reflection Component
field.

¢ Use both: select displays both Open-like Offset Length (mm) and Short-like Offset Length (mm)
Reflection Component fields, and Use Port 1 Match or Use Port 2 Match options.

Cal A - Band Break Point
This area only appears if the Number of Bands in the Band Definition area is set to 2.

The Calculate Recommended Value button calculates the recommended break point value based on the input
parameters in the fields above. Clicking the button calculates a break point frequency value and populates the
Use Recommended Frequency (GHz) field.

Select either:
» Use Recommended Frequency (GHz): Infinity (default)
» Define New Frequency (GHz): Input break frequency value

Cal A - Reflection Component
Display based on Type of Reflection setting:
* Short-like Offset Length (mm)
* Open-like Offset Length (mm)
OK/ Cancel
Click OK to accept the changes, or click Cancel.

Cal B Configuration Tab

Select the Cal B tab to access the same controls and functions as those in the Cal A tab.
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Summary of 3-Port Calibration Setup Dialog Boxes

The table below summarizes the available fields in all available 3-port calibration setup dialog boxes. If the
dialog box is described in greater detail above, a link is provided to that description. To view each dialog box,
set the CAL METHOD and LINE TYPE menus to the appropriate settings, and then select the Edit Cal Params
button. All three-port dialog boxes are named “Three Port Cal Setup (Cal Method, Line Type)”

Table 10-3. Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port VNAs (1 of 5)

Cal Method
Line Type Dialog Box Controls and Functions

See full description at “THREE PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 10-85

Reference Impedance (Ohms)
Test Ports: Select 3 ports from Port 1, Port 2, Port 3, Port 4.
Select Throughs:

* At least 2 throughs that connect to all ports must be selected. Only three throughs are
available from the ports selected above.

* Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4

Thru Info buttons: Displays the THRU INFO dialog box for the selected through.

* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Load Type: Broadband Load, Sliding Load

The Test Port Configuration areas below are only available if the port was selected above.

Test Port 1 DUT Connector:W1-Conn (M), W1-Conn (F), V-Conn (M), V-Conn (F), K-Conn (M),
K-Conn (F), 2.4 mm (M), 2.4 mm (F), 2.4 mm V (M), 2.4 mm V (M), GPC-3.5 (M), GPC-3.5 (F),
SMA (M), SMA (F), N-Conn (M), N-Conn (F), N-Conn (75) (M), N-Conn (75) (F), GPC-7, 7/16
(M), 7/16 (F), TNC (M), TNC (F), User-Defined1 (M) to User-Defined 8 (M), User-Defined1 (F) to
User-Defined 8 (F)

Test Port 1 Connector Standard Info Button: For each DUT port connector, displays the
STANDARD INFORMATION dialog box for the selected connector.

« “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port 1 Select BB Load: Load 1, Load 2.

) Test Port 2, Test Port 3, and Test Port 4 controls are the same as Test Port 1, but only available
Coaxial if that test port was selected.

SOLT/R Same controls and functions as SOLT/R Coaxial above.

SOLT/R

Non-Dispersive

SOLT/R is not recommended for Waveguide calibrations.

Same controls as SOLT/R Coaxial with the following changes:
Waveguide Kit: User-Defined 1 to User-Defined 8

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box for the waveguide
kit selected above.

Waveguide + “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156

SOLT/R
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Table 10-3. Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port VNAs (2 of 5)

Cal Method
Line Type

Dialog Box Controls and Functions

SOLT/R

Microstrip

Same controls as SOLT/R Coaxial with the following changes:

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 8

Microstrip Info button: Displays either the MICROSTRIP INFO or the USER DEFINED
MICROSTRIP dialog box for the microstrip kit selected above.

* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port DUT Connector: User-Defined1 to User-Defined 8

Test Port 1 Connector Standard Info Button: Select displays the STANDARD INFORMATION
dialog box for the selected connector.

SSLT

Coaxial

See full description at “THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box”
on page 10-81 above.

Reference Impedance (Ohms)
Test Ports: Select 3 ports from Port 1, Port 2, Port 3, Port 4.
Select Throughs:

» At least 2 throughs that connect to all ports must be selected. Only three throughs are
available from the ports selected above.

e Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4

Thru Info buttons: Displays the THRU INFO dialog box for the selected through.

* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154

Load Type: Broadband Load, Sliding Load

The Test Port Configuration areas below are only available if the port was selected above.

Test Port DUT Connector: W1-Conn (M), W1-Conn (F), User-Defined1 (M) to User-Defined 8
(M), User-Defined1 (F) to User-Defined 8 (F)

Test Port Connector Standard Info Button: Select displays the STANDARD INFORMATION
dialog box for the selected connector.

* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Test Port Select BB Load: Load 1, Load 2.
Test Port 1, Test Port 2, Test Port 3, and Test Port 4 controls are the same.

SSLT

Non-Dispersive

Same controls SSLT Coaxial above.

SSLT
Waveguide

Warning: Not recommended to perform waveguide cal with SOLT/R method.

Same controls as SSLT Coaxial with the following changes:
Waveguide Kit: Select from WR10, WR12, WR15, User-Defined 1 to User-Defined 8

Waveguide Info button: Displays WAVEGUIDE INFO dialog box for selected calibration method
and kit.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
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Table 10-3. Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port VNAs (3 of 5)

Cal Method
Line Type Dialog Box Controls and Functions
See full description at “THREE PORT CAL SETUP (SSLT, MICROSTRIP) Dialog Box”
on page 10-81
Same controls as SSLT Coaxial with the following changes:
Microstrip Kit: Select from 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 8
Microstrip Info button: Displays MICROSTRIP INFO dialog box for selected calibration method
and Kkit.
* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
SSLT Test Port DUT Connector: User-Defined1 to User-Defined 8
) ] Test Port Connector Standard Info Button: Select displays the STANDARD INFORMATION
Microstrip dialog box for the selected connector.
See full description at “THREE PORT CAL SETUP (SSST, COAXIAL) Dialog Box”
on page 10-83 above.
Reference Impedance (Ohms)
Test Ports: Select 3 ports from Port 1, Port 2, Port 3, Port 4.
Select Throughs:
+ At least 2 throughs that connect to all ports must be selected. Only three throughs are
available from the ports selected above.
e Thru 1-2, Thru 1-3, Thru 1-4, Thru 2-3, Thru 2-4, Thru 3-4
Thru Info buttons: Displays the THRU INFO dialog box for the selected through.
* “THRU INFO Dialog Box - 4-Port VNAs” on page 10-154
The Test Port Configuration areas below are only available if the port was selected above.
Test Port DUT Connector: W1-Conn (M), W1-Conn (F), User-Defined 1 (M) to User-Defined 8
(M), User-Defined 1 (F) to User-Defined 8 (F)
Test Port Connector Standard Info Button: Select displays the STANDARD INFORMATION
dialog box for the selected connector.
SSST * “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
Coaxial Test Port 1, Test Port 2, Test Port 3, and Test Port 4 controls are the same.
SSST Same controls as SSST Coaxial.

Non-Dispersive

SSST

Waveguide

Same controls as SSST Coaxial with the following changes:
Waveguide Kit: User-Defined 1 to User-Defined 8

Waveguide Info button: Displays WAVEGUIDE INFO dialog box for selected calibration method
and Kkit.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
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Table 10-3. Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port VNAs (4 of 5)

Cal Method
Line Type Dialog Box Controls and Functions
Same controls as SSST Coaxial with the following changes:
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 8
Microstrip Info button: Displays MICROSTRIP INFO dialog box for selected calibration method
and kit.
* “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
SSST Test Port DUT Connector: User-Defined1 to User-Defined 8
Test Port Connector Standard Info Button: Select displays the STANDARD INFORMATION
Microstrip dialog box for the selected connector.
See full description of controls and display logic at “THREE PORT CAL SETUP (LRL/LRM,
COAXIAL) Dialog Box” on page 10-88.
Reference Impedance (Ohms)
Select Cal Type: LRL/M + Singleton, Two LRL/Ms
Cal A Ports: Select two port pairs from 1-3, 1-4, 2-3, 2-4
Cal B Ports: Auto-selected non-Cal A Port Pairs: 1-3, 1-4, 2-3, 2-4
Cal A and Cal B tabs: The “A” and “B” calibration parameters are selected via a tabbed menu
within the dialog box.
Reference Plane Location: Ends of Line 1, Middle of Line 1
Number of Bands: 1, 2
» If 1, only Band 1 Device 1 and Band 1 Device 2 controls appear.
* If 2, the above plus Band 2 Device 3 and Band 2 Device 4 controls appear.
Cal A Configuration Parameters:
¢ Cal A Reference Plane Location: Ends of Line, Middle of Line 1
» Cal A Number of Bands: 1 or 2
» Cal A Band 1 Device 1 Line: Line Length (mm), Line Loss (dB/mm), @ Frequency (GHz)
» Cal A Band 1 Device 2 Type: Line, Match; Use Short-like component, Use Open-like
component, Use both; If Device 2 = Match, Match Info button displays USER DEFINED
MATCH DEVICES dialog box for selected calibration kit.
» “USER DEFINED MATCH DEVICES Dialog Box - LRL/LRM” on page 10-155
« Cal A Band 2 Device 3: Use device 1, Use new line
» Cal A Band 2 Device 4: Line, Match, Type of Reflection (Use Open-like component, Use
Short-like component), Line Length (mm)
» Cal A Band Break Point: Calculate Recommended Value, Use Recommended Frequency
(GHz), Define New Frequency (GHz).
» Cal A Reflection Component: Open-like Length (mm), Short-like Offset Length (mm)
LRL/LRM Cal B Configuration Parameters
Coaxial + Cal B parameters are the same as those for Cal A.
LRL/LRM Same controls as LRL/LRM Coaxial above.

Non-Dispersive
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Table 10-3. Manual Calibration - 3-Port Calibration Setup Dialog Box Contents - 4-Port VNAs (5 of 5)

Cal Method
Line Type Dialog Box Controls and Functions
Same controls as LRL/LRM Coaxial above with the following changes:
LRL/LRM Cutoff Frequency (GHz)
Waveguide Dielectric Value
Same controls as LRL/LRM Coaxial above with the following changes:
Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 8
LRL/LRM Microstrip Info button: Displays MICROSTRIP INFO dialog box for selected calibration kit.
Microstrip + “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147
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10-12 Manual 2-Port Cal Setup - 4-Port VNAs
TWO PORT CAL Menu - 4-Port VNAs

Summary of all 2-Port Cal Method and Line Type combinations is available at:

¢ Table 10-4, “Manual Calibration - 2-Port Calibration Setup Dialog Box Contents - 4-Port VNAs”
on page 10-109

Button Availability:

¢ The exact composition of the menu depends on the settings made on the CAL SETUP, CAL METHOD, and
LINE TYPE menus and on the resultant TWO PORT CAL SETUP dialog box.

e A representative menu is shown below.

* The example procedures at the end of this chapter show examples of various TWO PORT CAL menus.
Previous

o “MANUAL CAL Menu - 4-Port VNAS” on page 10-42
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL
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Modify Cal Setup

Select displays the CAL SETUP menu with access to the THREE PORT CAL SETUP
dialog box for the selected calibration method and line type.

Select displays the CAL SETUP menu where the Edit Cal Params button provides
access to the THREE PORT CAL SETUP dialog box for the selected calibration
method and line type.

e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
e “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 10-99

Two Po

Port Selected
Read-only display of the ports selected for the pending calibration.
Port 1/ Port 2 Reflective Devices

Select Port 1 Reflective Devices and Port 2 Reflective
Devices buttons to display REFL. DEVICE(S) ----Port 1----
and REFL. DEVICE(S) ----Port 2---- calibration submenus.
Completion of submenu calibration steps is signified by
completion checkmarks on the Port 1 Reflective Devices
and Port 2 Reflective Devices buttons.

 “REFL. DEVICE(S) Menu - 4-Port VNAS” on page 10-70
Thru/Recip / Isolation (Optional)

Select Thru/Recip and Isolation (OPTIONAL) buttons to
display THRU and ISOLATION(S) calibration submenus.
Completion of submenu calibration steps is signified by
completion checkmarks on the Thru/Recip and Isolation
(OPTIONAL) buttons.

e “THRU Menu - 4-Port VNASs” on page 10-74
e “ISOLATION(S) Menu” on page 10-76

Done

Available after completion of calibration procedures. Select returns to CALIBRATION
menu with Cal Status button set to ON.

Abort Cal
Select stops calibration procedure and returns to the CALIBRATION menu.
Figure 10-46. TWO PORT CAL Menu - 4-Port VNAs - Typical example
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TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Previous

e “CAL SETUP Menu - 4-Port VNAS” on page 10-43
e “TWO PORT CAL Menu - 4-Port VNAS” on page 10-97
Navigation

* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |

TWO PORT CAL | Modify Cal Setup | CAL SETUP | Edit Cal Params | TWO PORT CAL SETUP (SOLT/R,
COAXIAL)

" % Two Port Cal Setup (SOLT/R, Coaxial) [==2a]

Ref Impedance () 50.000 =
Cal A Config.

| Cal B Config.
Select Two Ports for Cal A
| Port 1 | Port 2 Port 3 Port 4
Select Cal Type Select Cal Type
@ Full 2 Port 1 Path 2 Port {1-32) 1 Path 2 Port (2->1) @ Full 2 Port 1 Path 2 Port (3—>4) 1 Path 2 Port (4-33)
Load Type Load Type
@ Broadband Load Sliding Load @ Broadband Load Sliding Load

Through,/Reciprocal Setup Through,/Reciprocal Setup

Select Line Length (mm) ;g Line Impedance ((2) Select Line Length (mm}) .g Line Impedance ({{2)
Through 0.0000 = |50.000 = Through 0.0000 =/ [50.000 =
Line Loss ({dB/mm) @& Frequency (GHz) Line Loss {dB/mm) @ Frequency (GHz)
0.0000 = |0.0000 = 0.0000 2| (0.0000 :
* Reciprocal not allowed between 1-2 and 3-4. * Reciprocal not alowed between 1-2and 34,
Test Ports
Test Port 1 (N-Conni(F)) Test Port 3 (N-Conni(F))
DUT Comnector [NConn) ~| [ standard Info | DUT Comnector [NConn() ~| [ standandinfo |
Select BE Load: @ Load 1 Load 2 Load Cal Kit Select BB Load: @ Load1 Load 2 Load Cal Kit
Test Port 2 (N-Conn(F)) Test Port 4 {N-Conn(F})
DUT Comnector [NConn) ~| [ standard Info | DUT Comnector [N-Conni) ~| [ standard Info |
Select BB Load: @ Load 1 Load 2 Load Cal Kit Select BB Load: ® Load 1 Load 2 Load Cal Kit
[ ok | [ canea |

Figure 10-47. TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.
¢ Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

Cal A and Cal B Configuration

The dialog box is divided into two calibration areas for Calibration A and Calibration B. Of the four test ports,

the user selects two ports for the Cal A procedure. The instrument autoselects the remaining two test ports for
the Cal B procedure.

Cal A Test Ports
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Select two test ports from Port 1, Port 2, Port 3, and Port 4. The non-selected ports are autoselected for Cal B.
Cal A Cal Type
Select the calibration type from the following options:
e Full 2 Port
e 1 Path 2 Port forward. If port 1 and port 2 are selected, this is labeled as 1 Path 2 Port (1-->2).
e 1 Path 2 Port reverse. If port 1 and port 2 are selected, this is labeled as 1 Path 2 Port (2-->1).
Cal A Load Type
Select from:
* Broadband Load

e Sliding Load. If selected, a message appears: “Still required broadband loads below sliding load
breakpoint frequency.”

Cal A Through/Reciprocal Setup
e Select Line:
e Through
¢ Reciprocal. Reciprocal is not allowed between 1-2 and 3-4.
e Length (mm).
e Select the Calculator icon to convert time to length:
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
e Line Impedance (Ohms)
e Line Loss (dB/mm)
e @ Frequency (GHz)
Cal B Setup Areas
The Cal B functions and controls are the same as Cal A above.
Test Port 1 DUT Connector
If Port 1 was selected above, select the DUT Connector Type from a drop-down menu list with options of:
e K-Conn (M)
» K-Conn (F)
« GPC-3.5 (M)
« GPC-3.5 (F)
« SMA (M)
 SMA (F)
e N-Conn (M)
e N-Conn (F)
e 2.4 mm (M)
e 2.4 mm (F)
« TNC (M)
e« TNC (F)
e V-conn (M)
e V-conn (F)
e Wil-conn (M)
e Wil-conn (F)
e 7/16 (M)
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e 7/16 (F)
« GPC-7
¢ N-conn(75) (M)
¢ N-conn(75) (F)
e user defined 1 through 8 (M or F)
Test Port 1 DUT Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector with its calibration coefficients. The
dialog box contents depend on the selected connector, Cal Method, and Line Type. The example here shows a
typical standard information dialog box.

* “WAVEGUIDE INFO and USER DEFINED WAVEGUIDE Dialog Boxes” on page 10-156
Test Port 1 Select BB Load
Select BB Load:

* Load1

e Load 2
Test Port 2 Configuration
Provides the same controls as Test Port 1 Connector above.
Test Port 3 Configuration
Provides the same controls as Test Port 1 Connector above.
Test Port 4 Configuration
Provides the same controls as Test Port 1 Connector above.
OK / Cancel
Click OK to accept the changes or click Cancel.
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TWO PORT CAL SETUP (SOLT/SOLR, MICROSTRIP) Dialog Box

Previous
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
e “TWO PORT CAL Menu - 4-Port VNAs” on page 10-97

Navigation
* MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |

TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method = SOLT/SOLR; Line Type = Microstrip |Edit
Cal Params | TWO PORT CAL SETUP (SOLT/R, MICROSTRIP) Dialog Box

| fil{ Two Port Cal Setup {SOLT/R, Microstrip) x|
)
Ref Impedance Q) 0.000 - Microstrip Kit I'ID il Kit 'l Microstrip Info |

—Cal A Corfig. ¥ Cal B Corfig.
—Select Two Ports for Cal A —Cal B Ports
¥ Port 1 ¥ Port 2 ™ Pot3 [~ Pot4 I~ Fortd I~ Port2 ¥ Fort 3 ¥ Fort 4
— Select Cal Type — Select Cal Type
& Full 2Pot  © 1Path2Port (1->2) " 1Path 2 Port (2=>1) * Ful 2Pot ¢ 1Path2Port (3->4) ¢ 1Path 2 Port (4->3)
— Through/Reciprocal Setup . Through/Reciprocal Setup
; J ; :
Select Line Length {mm) E Line Impedance {C2) Select Line Length (mm) @ Line Impedance ()
Through =} [0.0000 = |s0.000 =l Through =l [o.0000 =1/ [50.000 =
Line Loss (d Efmm)A @ Frequency {GHZT Line Loss {dB/mm) @ Frequency {GHz)
Jo.0000 = Jo.0000 = | 0.0000 = |o.0000 =
* Reciproczl not slowed between 1-2 and 34 * Reciprocal not allowed between 1-2 and 34,
— Test Ports
— Test Port 1 Test Port 2
DUT Cennectar | User-Defined! | = l Standard Infa | DUT Connector I User-Defined! = I Standard Info |
Select BE Load: @ load1 ¢ Load2 Load Cal Kit | Select BB Load: * Load1 " Lload2 Load Cal Kit
— Test Port 2 Test Port 4
DUT Connector IUser—Defined‘I ‘l Standard Info | DUT Connector IUser—Defined‘I ‘l Standard Info |
Select BB Load: @ load1 ¢ load2 Load Cal Kit | Select BB Load: & load1 © Load2 Load Cal Kit |

ok | Concel |

Figure 10-48. TWO PORT CAL SETUP (SOLT/R, MICROSTRIP) Dialog Box

Reference Impedance
Input the reference impedance.
e Input field defaulted to 50 Ohms.

e Any numerical value accepted.
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Cal A and Cal B Configuration

The dialog box is divided into two calibration areas for Calibration A and Calibration B. Of the four test ports,
the user selects two ports for the Cal A procedure. The instrument autoselects the remaining two test ports for
the Cal B procedure.

Cal A Test Ports

Select any two test ports from Port 1, Port 2, Port 3, and Port 4. The non-selected ports are autoselected for
Cal B.

Cal A Cal Type

Select the calibration type from the following options:
e Full 2 Port
e 1 Path 2 Port forward. If port 1 and port 2 are selected, this is labeled as 1 Path 2 Port (1-->2).
¢ 1 Path 2 Port reverse. If port 1 and port 2 are selected, this is labeled as 1 Path 2 Port (2-->1).

Cal A Load Type
Select from:
* Broadband Load
¢ Sliding Load. If selected, a message appears: “Still required broadband loads below sliding load
breakpoint frequency.”
Cal A Through/Reciprocal Setup
* Select Line:
e Through
* Reciprocal. Reciprocal is not allowed between 1-2 and 3-4.
¢ Length (mm).
e Select the Calculator icon to convert time to length:
e “AIR EQUIVALENT LENGTH Calculator Dialog Box” on page 10-146
¢ Line Impedance (Ohms)
e Line Loss (dB/mm)
e @ Frequency (GHz)

Cal B Setup Areas

The functions of the Cal B areas is the same as the Cal A above.

Test Port 1 DUT Connector
If Port 1 was selected above, select the DUT Connector Type from a drop-down menu list with options of:

* User-Definedl through User-Defined8

Test Port 1 DUT Connector Standard Info Button

Select displays the STANDARD INFO dialog box for the selected connector with its calibration coefficients. The
dialog box contents depend on the selected connector, Cal Method, and Line Type. The example here shows a
typical standard information dialog box.

o “MICROSTRIP KIT INFO and USER DEFINED MICROSTRIP Dialog Boxes” on page 10-147

Test Port 1 Select BB Load

Select BB Load number for Test Port 1:
e Load1
e Load?2
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Test Port 2 Configuration
Provides the same controls as Test Port 1 Connector above.

Test Port 3 Configuration
Provides the same controls as Test Port 1 Connector above.

Test Port 4 Configuration
Provides the same controls as Test Port 1 Connector above.

OK/ Cancel
Click OK to accept the changes and return to the CAL SETUP menu.

Click Cancel to abandon any changes and return to the CAL SETUP menu.
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TWO PORT CAL SETUP (LRL/LRM, MICROSTRIP) Dialog Box

Previous
e “CAL SETUP Menu - 4-Port VNAs” on page 10-43
e “TWO PORT CAL Menu - 4-Port VNAS” on page 10-97

Navigation

e MAIN | Calibration | CALIBRATION [TR] | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL | 2-Port Cal |
TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Mthod = LRL/LRM; Line Type = Microstrip | Edit Cal
Parameters | TWO PORT CAL SETUP (LRL/M, Microstrip) Dialog Box

LTwo Port Cal Setup (LRL/M, Microstrip) il
Ref Impedance (Q) IE-D.DDD 3: Microstrip Kit |1|} Mil Kit vl Microstrip Info |
CalA |caig |
¥ Cal A Config.
— Select Port Pair(1-2,3-4 combos are not allowed)
« 13 14 23 " 24

— Reference Plane Location

¥ Ends of Line 1 = Middle of Line 1

— Band Definition

Number of Bands: i+ 1 2
—Band 1
Device 1 [Lne Line Length {mm) [0.0000 =] Line Loss (dB/mm) [00000 —
@ Frequency (GHz) lm
Device 2 Im Type of Reflection IUse Opendike component j
Line Length fmm) [0.0000 =]

— Reflection Component

Opendike Offset Length (mm) ID_DDDD 3:

ok | Cancel |

Figure 10-49. TWO PORT CAL SETUP (LRL/LRM, MICROSTRIP) Dialog Box - Cal A Tab

MS46522A/MS46524A Series UIRM PN: 10410-00332 Rev. J 10-105



10-12 Manual 2-Port Cal Setup - 4-Port VNAs Calibration Menus: 4-Port VNAs

L+ Two Port Cal Setup (LRL/M, Microstrip) x|
Ref Impedance (2 |5D.DDI} 5: Microstrip Kit |1D Ml Kit v[ Microstrip Info |
‘Cala CalB I
—# Cal B Corfig.
Ca| B Ports
13 14 23 i 24 ‘

— Reference Plane Location
% Ends of Line 1 = Middle of Line 1

r— Band Definition

Mumber of Bands: i 1 i 2
—Band 1
Device 1 IIJr'le Line Length {mm}) ID.DDDD 3: Line Loss (dB/mm) |0.0000 3:
@ Frequency (GHz) |0.0000 Eﬁ
Device 2 ILine vl Type of Reflection IUse Opendike component j
Line Length {mm) |0.0000 =

— Reflection Compaonant

Opendike Offset Length (mm) ID_I}DI}D 3:

ok | Cancel |

Figure 10-50. TWO PORT CAL SETUP (LRL/M, MICROSTRIP) Dialog Box - Cal B Tab
Reference Impedance
Input the reference imp