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Chapter 1 — Overview

1-1 Introduction

This manual provides a reference for the VectorStar Series VNA User Interface (UI) menus and dialog boxes.
In addition, this manual provides the context-sensitive portion of the instrument Help system.

The full documentation set for the VectorStar is listed in “Related Documentation” on page 1-2. Many are
included in the user documentation USB storage device that came with the VNA.

1-2 Documentation Conventions

Instrument Identification
Throughout this manual, the following term definitions are used:

= VectorStar VNA refers to any VectorStar VNA instrument or system.

= VNA refers to any VectorStar standalone VNA instrument.

e MS464xB or MS464xB may refer to any MS4642B, MS4644B, MS4645B, or MS4647B VNA.
When required to identify a specific VNA model, the specific model number is used, such as MS4647B.

Many of the images in this document are used as typical representations of the user interface. Your

Note instrument and instrument displays may vary slightly from these images.

Hard Keys or Front Panel Keys
Front panel hard keys are denoted with a bold Sans Serif font such as “Press the front panel Frequency key.”
User Interface, Menus, and Soft Buttons

The MS464xB Series VNA user interface consists of menus, button lists, sub-menus, toolbars, and dialog
boxes. All of these elements are denoted with a regular Sans Serif font, such as the CALIBRATION menu or the
AutoCal button.

User Interface Navigation

* Previous

The prior object such as a menu or dialog box that was used to navigate to the current object is always
identified with a “Previous” cross reference line. In some cases, multiple menus can link to the same
sub-menu/dialog.

* Navigation

Elements in navigation shortcuts or paths (identified as “Navigation”) are separated with the pipe
symbol (“|”). Menu and dialog box names are distinctive font in CAPITALS. Button names are in Title
Case. For example, the path to the AUTOCAL menu is:

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT
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.
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1-3

Related Documentation

All documents listed below are available on the VectorStar ™ User Documentation USB Storage Device
10920-00067, except for the Calibration, Verification, and System Performance Verification documents, which
are included on a separate USB storage device included in each Kkit.

Product Information, Compliance, and Safety

VectorStar Product Information, Compliance, and Safety (PICS) — 10100-00063

VectorStar™ MS464xB Series Vector Network Analyzers

MS464xB Series VNA Technical Data Sheet — 11410-00611

MS464xB Series VNA Operation Manual — 10410-00317

MS464xB Series VNA Measurement Guide — 10410-00318

MS464xB Series VNA User Interface Reference Manual — 10410-00319

MS464xB Series VNA Maintenance Manual — 10410-00320

MS464xB Series VNA Programming Manual — 10410-00322

MS464xB Series VNA Programming Manual Supplement — 10410-00323

MS464xB Series VNA User Help System — 10450-00040

MS464xB Series VNA User Documentation USB Memory Device 2300-564-R or CD — 10920-00067

VectorStar ME7838 Series 2-Port BB/mmW VNA Measurement System

ME7838A Modular BB/mm-Wave Technical Data Sheet (TDS) — 11410-00593
ME7838D Modular BB/mm-Wave Technical Data Sheet (TDS) —-11410-00778
ME7838E Modular BB/mm-Wave Technical Data Sheet (TDS) —11410-00767
ME7838A Modular BB/mm-Wave Quick Start Guide (QSG) —10410-00292
ME7838D Modular BB/mm-Wave Quick Start Guide (QSG) —10410-00732
MET7838E Modular BB/mm-Wave Quick Start Guide (QSG) —10410-00729
ME7838 Series Modular BB/mm-Wave Installation Guide (IG) —10410-00293
VectorStar Broadband/Banded Millimeter-Wave Modules (RM) —10410-00311
ME7838 Series Modular BB/mm-Wave Maintenance Manual (MM) —10410-000306

VectorStar™ ME7838A4 Multiport BB/mm-Wave VNA Measurement System

ME7838A4 4-Port Broadband VNA Technical Data Sheet (TDS) — 11410-00704
ME7838A4 4-Port Broadband VNA Quick Start Guide (QSG) — 10410-00735
ME7838A4 4-Port Broadband VNA Installation Guide (IG) — 10410-00734
ME7838A4 4-Port Broadband VNA Maintenance Manual (MM) — 10410-00736
Broadband/Banded Millimeter-Wave Module Reference Manual (RM) — 10410-00311

VectorStar MN469xC Series Multiport VNA Measurement System

MN469xC Series Multiport VNA Measurement System Technical Data Sheet — 11410-00777
MN469xC Series Multiport Test Set Installation Guide — 10410-00737

MN469xC Series Multiport Test Set Quick Start Guide — 10410-00738

MN469xC Series Multiport Test Set Maintenance Manual — 10410-00730

1-2
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Calibration, Verification, and System Performance Verification
e MN4765B O/E Calibration Module Technical Data Sheet (TDS) — 11410-00843
< MN4765B O/E Calibration Module Operation Manual (OM) — 10410-00742
e 36585K and 36585V Precision Auto Calibrator (AutoCal) Module Reference Manual — 10410-00279
e 3650A, 3652A, and 3654D Mechanical Calibration Kit Reference Manual — 10410-00278

« 366X-1 Verification Kits (3666-1 3.5mm Connectors, 3668-1 K Connectors, 3669B-1 V Connectors) and
2300-527 Performance Verification Software (PVS) User Guide — 10410-00270

e 366X-1 Verification Kit and 2300-527 PVS Quick Start Guide — 10410-00285

e 3656B W1 (1 mm) Calibration/Verification Kit and 2300-496 System Performance Verification Software
User Guide for the VectorStar™ ME7838A/ME7828A and Lightning ME7808A/B/C BB/mm-Wave VNA
Systems — 10410-00286

e 3659 - Cal-Verif- Kit-UG and 2300-558 System Performance Verification Software for BB-mmW
ME7838D with 0.8 mm Connectors — 10410-00327

Updates to Manuals

For updates to any of the VectorStar Series VNA documentation, visit Anritsu’s Web site at:
http://www.anritsu.com/en-us/products-solutions/products/ms4640b-series.aspx

1-4  Contacting Anritsu

To contact Anritsu, please visit:
http://www.anritsu.com/en-US/contact-us

From here, you can select the latest sales, service and support contact information in your country or region,
provide online feedback, complete a “Talk to Anritsu” form to get your questions answered, or obtain other
services offered by Anritsu.

Updated product information can be found on your product page:
http://www.anritsu.com/en-us/products-solutions/products/ms4640b-series.aspx

On this web page, you can select various tabs for more information about your instrument. Included is a
“Library” tab which contains links to all the latest technical documentation related to this instrument.
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Chapter 2 — Main Menu

2-1  Chapter Overview

This user interface (UI) reference chapter provides summary operational information about the Ul and a
detailed overview of the primary controls on the top-of-screen Menu Bar and Icon Bar, and the right-side
application Main Menu. The Main Menu is available for VectorStar VNAs. The Menu Bar provides a drop-down
menu interface to major instrument functions. The Icon Bar provides single-click access to many instrument
functions and is user-configurable to meet individual needs.

2-2 MAIN Menu

The Main Menu (or MAIN) provides arrow buttons that link to lower-level submenus. The bulleted navigation
paths presented in the sections below use the following conventions:

« Buttons are in initial capitals, such as Channel for the Channel button. For brevity, buttons are not
named.

« Menus, toolbars, and dialog box names are in all capitals, such as FREQUENCY for the Frequency menu.
= For brevity, menus are not labeled with the word “menu.”
= Dialog boxes are labeled with the words “dialog box” such as the SAVE FILE dialog box.
« Toolbars are labeled such as the START FREQUENCY field toolbar.

MAIN MENU
Navigation paths to all menus, toolbars, and dialog boxes start with the MAIN MENU

S
Main Menu -

—A Application ™

Channel L]
Trace >

Frequency L
Response >
Power »> R
Display >

Sweep >

Setup

Scale >

Averading >
Marker >

Calibration >
System >
Measurement ™ b
( File »

w
Next e

Figure 2-1. MAIN MENU
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2-2 MAIN Menu

Main Menu

Channel
Select displays the CHANNEL menu.
e “Channel Menus” on page 3-1

Frequency

Select displays the FREQUENCY menu. The name, appearance, and available buttons on the FREQUENCY

menu varies depending on the sweep type set and if CW frequency is selected.

e “Frequency Menus” on page 4-1
Power

Select displays the POWER menu which varies depending on 2-Port or 4-Port Mode, and the installed options.

e “Power Menus — 2-Port VNAs” on page 5-1
e “Power Menus — 4-Port VNAs” on page 6-1
Sweep Setup
Select displays the SWEEP SETUP menu.
e “Sweep Menus” on page 7-1
Averaging
Select displays the AVERAGING menu.
e “Averaging Menus” on page 8-1
Calibration
Select displays the CALIBRATION menu.
e “Calibration Menus — 2-Port VNAs” on page 9-1
e “Calibration Menus — 4-Port VNASs” on page 10-1
Measurement
Select displays the MEASUREMENT menu.
e “Measurement Menus” on page 11-1
Application
Select displays the APPLICATION menu.
e “Application Menus - Overview” on page 12-1
e “Multiple Source” on page 13-1
e “Broadband/Millimeter-Wave” on page 14-1
« “Noise Figure” on page 15-1
e “Mixer Setup” on page 16-1
e “NxN” on page 17-1
e “PulseView™” on page 18-1
e “DifferentialView™ (True Mode Stimulus)” on page 19-1
Trace
Select displays the TRACE menu.

e “Trace Menus” on page 22-1
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Response
Select displays the RESPONSE menu.
= “Response Menus — 2-Port VNAs” on page 23-1
e “Response Menus — 4-Port VNAS” on page 24-1
Display
Select displays the DISPLAY menu.
e “Display Menus” on page 25-1
Scale

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

e “Scale Menus” on page 26-1
The available SCALE menu buttons change based on the settings on the TRACE FORMAT menu.
e “Trace Menus” on page 22-1
Marker
Select displays the MARKER [1] menu.
e “Marker Menus” on page 27-1
System
Select displays the SYSTEM menu.
e “System Menus” on page 28-1
File
Select displays the FILE menu.

e “File Management Menus” on page 29-1
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Chapter 3 — Channel Menus

3-1  Chapter Overview

This chapter provides information for setting the number of channels and how they are displayed on the
instrument. If the instrument is in 25,000 point mode, up to 16 channels can be configured, each with up to 16
traces per channel. If the instrument is in 100,000 point mode, only one channel with up to 16 traces can be
displayed.

3-2 Overview of Channel Menus

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

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Channel | CHANNEL

Chan. Max
Channel E When multiple channels are displayed, use the Channel Maximum button to maximize

the active channel to fill the display area. Clicking a second time returns to the prior

Chan. Max 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

Chan. Previous activates channel 1 (one).

Chan. Previous

# of Channels
i

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.

Chan. Layout ™
# of Channels

Channel » | |Select displays the Number of Channels field toolbar below the icon toolbar. The
Sweep Contig. 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. If the instrument is in 100,000 point mode, only 1 (one) channel is
available.

: # of Channels : [ ~ " v ]|Enter| X |

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
Channel Sweep Config.

The Channel Sweep Config button displays the CH.SWEEP CONFIG menu which
allows the user to configure the sweep settings for each channel.

e “CHANNEL SWEEP CONFIG Menu” on page 3-6
Figure 3-1. CHANNEL Menu
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CHAN. LAYOUT Menu

The CHANNEL LAYOUT menu allows the user to select from 22 available 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.

Previous
e “CHANNEL Menu” on page 3-2.
Navigation
e 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 3-4 below.

¢

Figure 3-2. CHAN. LAYOUT (CHANNEL LAYOUT) Menu
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The table below describes each Channel Layout option.

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

Graphic Description

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

4

®

Two Channel View - 2 Across x 1 Down
u 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.

FERE

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.

4

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.

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

Graphic

Description

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

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.

AL

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

®
1L
4

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.

LLL

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.

p

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

MS4640B Series VNA UIRM
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CHANNEL SWEEP CONFIG Menu
The CHANNEL SWEEP CONFIG menu allows the user to configure the sweep settings for each channel.

Previous

e “CHANNEL Menu” on page 3-2.

Navigation

e MAIN | Channel | CHANNEL | Channel Sweep Config | CH. SWEEP CONFIG

o
Ch. Sweep CorE

_®
Ch. Sweep CorE

Sweep Only Active Ch.

Sweep Only Active Ch.

| ON

| OFF

Channel Sweep Configuration

Channel
Sweep Config.

@

Select to Measure or Hold for each channel
Channel 1 Channel 2 Channel 3 Channel 4
Measure | Measure Measure | Measurs
Channel 5 Channel & Channel 7 Channel 8
Measure | easure M easure | Measure
Channel 9 Channel 10 Charnel 11 Channel 12
Measure | easure Measure | Measure
Channel 13 Channel 14 Channel 15 Channel 16
Measure | easure Measure | Measure
All Channels
Measure all l | Hold all |
l Configure ] [ Cancel

®

Select to Measure or Hold for each channel

E3

Channel Sweep Configuration

Channel 1 Channel 2 Channel 3 Channel 4
Measure | Measure Hald | Hold
Chaninel 5§ Channel & Channel 7 Chaninel 8
Measure | Hald Measure | Measure
Charnel 3 Channel 10 Channel 11 Charnel 12
Measure | Measure Measure | Haold
Charinel 13 Channel 14 Channel 15 Charinel 16
Measure | Hald Measure | Measure
All Channelz
Measure all | l Haild all l
l Configure ] l Cancel
Channel Sweep Configuration ‘
Select to Measure or Hold for each channel
Channel 1 Channel 2 Channel 3 Channel 4
‘ Hold Hold | Hold Haold
Channel § Channel B Channel 7 Chahnel 8
‘ Hold Hold | Hold Haold
Channel 9 Chaniel 10 Channel 11 Channel 12
‘ Hald ‘ Hald | Hold Hold
Channel 13 Chaniel 14 Channel 15 Channel 16
‘ Hald Hald | Hold Hold
All Channels
Measure al | ’ Hold all ‘
l Configure ] l Cancel l

Figure 3-3.

Channel Sweep Configuration Menu and Dialog (1 of 2)

PN: 10410-00319 Rev: K
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3.
4.
5.

. Channel Sweep Config Menu — Sweep only active channel toggled to ON — In this mode:

« Only the active channel will be sweeping and all the other channels will be put on HOLD.

« If the user changes the active channel, the new channel that has become active will sweep and all other
channels will be put on HOLD.

« User will not be able to start sweep (via remote) for any of the inactive channels.

« User will be able to perform “All channel” operations such as “Hold all channels”, “Continue all channels”,
“Restart all channels” and “Single Sweep & Hold all channels”.

« In this mode, the Channel Sweep Config. button is disabled.

. Channel Sweep Config Menu — Sweep only active channel toggled to OFF — In this mode:

« The Channel Sweep Config. button is active. Clicking on this button opens the Channel Sweep Configuration
dialog.

Channel Sweep Configuration dialog allowing user selected channels set to either Measure or Hold.
Channel Sweep Configuration dialog showing channels set to Measure all.
Channel Sweep Configuration dialog showing channels set to Hold all.

Figure 3-3. Channel Sweep Configuration Menu and Dialog (2 of 2)
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Chapter 4 — Frequency Menus

4-1 Chapter Overview

This chapter provides information for configuring and displaying the frequency menus and their variants. The
menus and associated field toolbars allow the user set various frequency start, stop, span, point, and CW mode
parameters. The settings on the Frequency menu apply to the currently active channel. Settings on the SWEEP
TYPES and other menus affect the frequency menu appearance, button availability, and available controls.

4-2 Overview of Frequency Menus

There are six FREQUENCY menu variants:
e “FREQUENCY Freq. Based Linear Sweep Menu” on page 4-4
e “FREQUENCY Freq. Based Log Sweep Menu” on page 4-6
e “FREQUENCY Freq-Based Segmented Sweep Menu” on page 4-8
e “FREQUENCY Index Based Segmented Sweep Menu” on page 4-9

< Note that this frequency menu has been renamed from its functional name of the “FREQUENCY
Index Based Segmented Sweep Menu” on page 4-9

e “FREQUENCY Power Sweep CW-Based Menu” on page 4-10
e “FREQUENCY Power Sweep Swept Freq Menu” on page 4-11

4-3 Frequency Menus
The frequency menus and associated field toolbars allow the user set various frequency start, stop, span, point,
and CW mode parameters. The settings on the Frequency menu apply to the currently active channel.

There is a single menu for frequency that appears in several variants depending on the setting on the SWEEP
TYPES menu.

FREQUENCY Menu Changes

The buttons present, button availability, and the menu name of the FREQUENCY menu change depending on
the setting of the SWEEP TYPES menu. Detailed descriptions of each menu and the contained buttons are in
the sections below. The different frequency menus are described below.

FREQUENCY Menu with Frequency-Based Sweep (Linear)

If Sweep Types is set to Frequency-Based Sweep (Linear), the full nine (9) button FREQUENCY menu
(described in the sections below) is available.

= Available buttons are Start, Stop, Center, Span, # of Points, Step Size (read-only display), CW Mode,
CW Frequency, and Srcl-Src2 Phase.

« The availability of these buttons depends on whether CW Mode is on or off.
e “FREQUENCY Freq. Based Linear Sweep Menu” on page 4-4
SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
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FREQUENCY Menu with Frequency-Based Sweep (Log)

If Sweep Types is set to Frequency-Based Sweep (Linear), the full nine (9) button FREQUENCY menu
(described in the sections below) is available.

= Available buttons are Start, Stop, Center, Span, # of Points, Step Size (read-only display), CW Mode,
CW Frequency, and Src1-Src2 Phase.

e The availability of these buttons depends on whether CW Mode is on or off.
e “FREQUENCY Freq. Based Log Sweep Menu” on page 4-6
e SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

FREQUENCY Menu with Segmented Sweep (Frequency-Based)

If the SWEEP TYPE is set to Segmented Sweep (Frequency-Based), the FREQUENCY menu changes to six (6)
button menu with three active buttons and three read-only displays.

= The three (3) active buttons are Start Range, Stop Range, and Maximize Range
e The three read-only buttons are Display Start, Display Stop, and DataPoints.
e “FREQUENCY Freq-Based Segmented Sweep Menu” on page 4-8
e SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

FREQUENCY Menu - INDEX. SEG. SWP Menu with Segmented Sweep (Index-Based)

When the SWEEP TYPE is set to Segmented Sweep (Index-Based), the FREQUENCY menu name changes to
INDEX. SEG. SWP and the menu changes to a six (6) button menu with three active buttons and three
read-only displays.

= 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.
= Both links go to the same location.
e “FREQUENCY Index Based Segmented Sweep Menu” on page 4-9
e “FREQUENCY Index Based Segmented Sweep Menu” on page 4-9
e SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

FREQUENCY Menu with Power Sweep (CW Frequency)

When the SWEEP TYPE is set to Power Sweep (CW) Sweep, the FREQUENCY menu has only two buttons
consisting of a read-only display button for CW Mode, and a CW Frequency field button.

e “FREQUENCY Power Sweep CW-Based Menu” on page 4-10
e SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
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FREQUENCY Menu with Power Sweep (Swept Frequency)

When the SWEEP TYPE is set to Power Sweep (Swept Frequency), the FREQUENCY menu changes to an eight
(8) button menu with seven (7) active buttons and one read-only display.

= The three (3) buttons of Start Index, Stop Index, and Maximize Range are available.
« The three (3) read-only buttons of Display Start Index, Display Stop Index, and Data Points are displayed.
« The availability of these buttons depends on whether CW Mode is on or off.
e “FREQUENCY Power Sweep Swept Freq Menu” on page 4-11
SWEEP Menu Information:
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
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FREQUENCY Freq. Based Linear Sweep Menu
Menu Identification and Variants

« The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP
TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1
« Consult the section above for menu identification and prerequisites.

Prerequisites

e Ifthe SWEEP TYPE is set to Frequency Sweep (Linear), the FREQUENCY menu changes to a nine (9)
button menu with seven (7) active buttons and typically two read-only displays.

SWEEP TYPES Menu
e “SWEEP TYPES Menu” on page 7-4

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

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Frequency | FREQUENCY

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

SEEE frequency on a per-channel basis.
| 10.000000 MHz :

| Start : 70.000 kHz | A~ | v || GHz | MHz | kHz | Hz | X |
Stop
| 70.000000000 GHz | |Stop (Frequency)
Center Displays the Stop (Frequency) field toolbar and allows the user to enter a stop
[ 35.005000000 GHz frequency on a per-channel basis.
= | Stop : 10.000000000 GHz | A || v || GHz | MHz | kHz | Hz | X
| 69.990000000 GHz Center (Frequency)
# of Points The Center (Frequency) button displays the Center (Frequency) field toolbar and
| = allows the user to enter a center frequency on a per-channel basis.

 Center : 5.000035000 GHz | ~ | v || GHz | MHz | kHz | Hz | X |
| Span (Frequency)
CW Mode The Span (Frequency) button displays the Span (Frequency) field toolbar and allows
| OFF the user to enter a span frequency on a per channel basis.
CW Frequency  Span : 9.999930000 GH: l = " ot H GHz | MHz | kHz | Hz | X
| 10.000000 MHz # of Points
Srcl-Src? Phase The Number of Points button displays the # of Points field toolbar and allows the user
| o | [to enter the number of points for the frequency span, allowing separate parameter

J point settings for CW Mode ON and CW Mode OFF.
: # of Points : 201 [ ~ H v HEnter | X

Figure 4-1. FREQUENCY Freq. Based Linear Sweep Menu (1 of 2)
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Step Size (Frequency)

A read-only field displays the calculated frequency step-size based on 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.

CW Mode (Off/On)

The Continuous Wave (CW) toggle button, on a per-channel basis, 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 : 70.000 kHz | ~ | ¥ || GHz | MHz | kHz | Hz N

Src1-Src2 Phase

The Srcl-Src2 Phase button is available when both internal sources are set to Active.
Select displays the Src1-Src2 Phase field toolbar and allows the user to set the
required phase relationship between the two internal sources.

Srcl-Src2 Phase : m | ° | X ‘

Figure 4-1. FREQUENCY Freq. Based Linear Sweep Menu (2 of 2)
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FREQUENCY Freq. Based Log Sweep Menu

Menu Identification and Variants

« The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP
TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1
« Consult the section above for menu identification and prerequisites.
Prerequisites

e Ifthe SWEEP TYPE is set to Frequency Sweep (Log), the FREQUENCY menu changes to a nine (9)
button menu with seven (7) active buttons and typically two read-only displays.

SWEEP TYPES Menu

e “SWEEP TYPES Menu” on page 7-4

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

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Frequency | FREQUENCY

Start (Frequency)

Frequeis === |Displays the Start (Frequency) field toolbar and allows the user to enter a starting
Start frequency on a per-channel basis.

70.000 kHz :
|  Start : 70.000 kHz | A~ | v || GHz | MHz | kHz | Hz | X |
Stop

| 70.000000000 GHz Stop (Frequency)
Displays the Stop (Frequency) field toolbar and allows the user to enter a stop

Center X
[ 35.000035000 GHz frequency on a per-channel basis.
Span  Stop : 10.000000000 GHz | A~ || v || GHz | MHz | kHz | Hz | X |
| 69.999930000 GHz Center (Frequency)
# of Points The Center (Frequency) button displays the Center (Frequency) field toolbar and
| 196 allows the user to enter a center frequency on a per-channel basis.
 Center : 5.000035000 GHz | ~ | v || GHz | MHz | kHz | Hz | X |

CW Mode
| OFF

Span (Frequency)

The Span (Frequency) button displays the Span (Frequency) field toolbar and allows
the user to enter a span frequency on a per channel basis.

i Span : 9.999930000 GHz | A | ~ || GHz | MHz | kHz | Hz | X |

CW Frequency
| 70.000 kHz

Srcl-Src2 Phase

| 0-° J

Figure 4-2. FREQUENCY Freq. Based Log Sweep Menu (1 of 2)
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# of Points (Number)

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.

This button allows separate parameter point settings for CW Mode ON and CW Mode
OFF.

. # of Points : 201 [ ~ “ v ]|Enter| X

Step Size (Frequency)

If the SWEEP TYPES menu is set to Freq Sweep (Log), the Step Size display defaults
to N/A in Log Sweep.

e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
CW Mode (Off/On)

The Continuous Wave (CW) toggle button, on a per-channel basis, 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. Note that the CW Frequency must fall within the range set by
the Start/Stop buttons above.

: CW Frequency : 70.000 kHz | ~ | ¥ || GHz | MHz | kHz | Hz N

Src1-Src2 Phase

The Src1-Src2 Phase button is available when both internal sources are set to Active.
Select displays the Src1-Src2 Phase field toolbar and allows the user to set the
required phase relationship between the two internal sources.

Src1-Src2 Phase : m | ° | X ‘

Figure 4-2. FREQUENCY Freq. Based Log Sweep Menu (2 of 2)
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FREQUENCY Freq-Based Segmented Sweep Menu

Menu Identification and Variants
« The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP

TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1

« Consult the section above for menu identification and prerequisites.

Prerequisites

e Ifthe SWEEP TYPE is set to Segmented Sweep (Frequency-Based), the FREQUENCY menu changes to
six (6) button menu with three active buttons and three read-only displays.

SWEEP TYPES Menu

e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

Previous

e “MAIN MENU” on page 2-1

Navigation

e MAIN | Frequency | FREQUENCY

Frequency

Start Range
| 2.857192857 GHz

Stop Range
| 10.000000000 GHz

Maximize Range

Start Range (Frequency)

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

2857192857 GHz || A~ || v || GHz | MHz | kHz | Hz | X|

 Start Range :

Stop Range (Frequency)

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

10.000000000 GHz | A | v || GHz | MHz | kHz | Hz |

: Stop Range : 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 4-3.

FREQUENCY Freq. Based Segmented Sweep Menu
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FREQUENCY Index Based Segmented Sweep Menu

Menu Identification and Variants
« The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP

TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1

« Consult the section above for menu identification and prerequisites.

Prerequisites

e When the SWEEP TYPE is set to Segmented Sweep (Index-Based), the FREQUENCY menu name
changes to INDEX. SEG. SWP and the menu changes to a six (6) button menu with three active buttons
and three read-only displays.

SWEEP TYPES Menu

e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES

Previous

e “MAIN MENU” on page 2-1

Navigation

e MAIN | Frequency | FREQUENCY

Index. Seg.Swp —%=
Start Index
| 0

Stop Index
| 14

Maximize Range

Start (Index Number)

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

 Start Index : 0] [ ~ H v ]|Enter| X

Stop Index (Number)

Select displays the Stop (Index Number) toolbar allowing the selection of an ending
index number for the sweep.

: Stop Index : |14 [ ~ ” v H Enter | X

Maximize Range (Index Number)

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 4-4.

INDEX. SEG. SWP (FREQUENCY) Index-Based Segmented Sweep Menu

MS4640B Series VNA UIRM
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FREQUENCY Power Sweep CW-Based Menu
Full Name

e Frequency Power Sweep CW-Based Menu
Menu Identification and Variants

e The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP
TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1
e (Consult the section above for menu identification and prerequisites.
Prerequisites

e 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

e “SWEEP TYPES Menu” on page 7-4

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

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Frequency | FREQUENCY

CW Mode (Off/On)

Frequenc
= E The CW Mode toggle button is set to a read-only value of ON for a per-channel basis.

| CW Frequency

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

CW Freauciel user to set the required CW frequency. Input the required frequency value and select

| 70.000 kHz . GHz, MHz, kHz, or Hz. Note that the CW Frequency must fall within the range set by
~ |the Start/Stop buttons above.
: CW Frequency : 70.000 kHz [ ~ | v | GHz | MHz | kHz | Hz | y

Figure 4-5. FREQUENCY Power Sweep CW Freq. Menu
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FREQUENCY Power Sweep Swept Freq Menu
Menu Identification and Variants

« The appearance and button availability of the FREQUENCY menu depends on settings on the SWEEP
TYPE menu.

e “FREQUENCY Menu Changes” on page 4-1
« Consult the section above for menu identification and prerequisites.
Prerequisites

e If the SWEEP TYPE is set to Power Sweep (Swept Frequency), Frequency Sweep (Linear), the
FREQUENCY menu changes to an eight (8) button menu with seven (7) active buttons and one read-only
display.

= Power sweep (swept frequency) is a limited multi-dimensional sweep mode that allows the evaluation of
gain compression across swept frequency.

SWEEP TYPES Menu

e “SWEEP TYPES Menu” on page 7-4

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

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Frequency | FREQUENCY

Start (Frequency)

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

Start frequency on a per-channel basis.
| 1000000000 GHz

: Start : 70.000 kHz |~ | v || GHz | MHz | kHz | Hz | X |
Stop
| 45,000000000 GHz Stop (Frequency)
Center Displays the Stop (Frequency) field toolbar and allows the user to enter a stop
| 23.000000000 GHz frequency on a per-channel basis.
Span  Stop : 10.000000000 GHz |~ | v || GHz | MHz | kHz | Hz | X |

| 44000000000 GHz

Center (Frequency)

# of PRl The Center (Frequency) button displays the Center (Frequency) field toolbar and

| SOl allows the user to enter a center frequency on a per-channel basis.

| : Center : 5.000035000 GHz | ~ || v || GHz | MHz | kHz | Hz | X |
CW Mode

| OFF

CW Frequency
| 45.000000000 GH=z é

Figure 4-6. FREQUENCY Power Sweep Swept Frequency Menu (1 of 2)
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Span (Frequency)

The Span (Frequency) button displays the Span (Frequency) field toolbar and allows
the user to enter a span frequency on a per channel basis.

Span (Frequency) Field Toolbar
i Span : 9.999930000 GHz | A | v~ || GHz | MHz | kHz | Hz | X |

# of Points (Number)

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. When the sweep is set to
Power Sweep (Swept Frequency) on the SWEEP TYPES menu, the number of points is
limited to no more than 401, subject to the CW Mode setting below.

e “SWEEP TYPES Menu” on page 7-4

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
The # of Points setting depends on the CW Mode:

e If CW Mode is OFF, the range for the number of points is from 2 to 401.

e If CW Mode is ON, the number of points is 1 (one).

. # of Points : 201 [ ~ H v ]|Enter| X

Step Size (Frequency)
Read-only display. If CW Mode is ON, the step size is set to 0 (zero) Hz.
CW Mode (Off/On)

The Continuous Wave (CW) toggle button, on a per-channel basis, 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
e The # of Points setting is set to 1 (one) point.

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. Note that the CW Frequency must fall within the range set by
the Start/Stop buttons above.

: CW Frequency : 70.000 kHz |~ |l ~ || GHz | MHz | kHz | Hz |!

Figure 4-6. FREQUENCY Power Sweep Swept Frequency Menu (2 of 2)

4-12
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Chapter 5 — Power Menus — 2-Port VNAs

5-1  Chapter Overview

This chapter provides information on port power control and configuration and, if equipped, attenuator
configurations for the VNA in 2-Port Mode. The Power menus and associated field toolbars allow the user to set
various power mode parameters. The settings on the Power menus apply to the currently active channel. The
power menus, their link structure, appearance, and related dialog boxes vary depending on the setting of the
SWEEP TYPE menu as either: Frequency-Based Sweep (Linear or Log), Segmented-Based Sweep (Frequency-
or Index-Based), or Power-Based Sweep (CW Frequency or Swept Frequency).

Note For 4-Port Mode power menus, see Chapter 6, “Power Menus — 4-Port VNAS”.

5-2 Overview of Power Menus

The power menu sets and detailed descriptions of each menu, sub-menu and dialog boxes follow:
e “Power Menu Sets” on page 5-6
e “Power Menus for Frequency-Based Sweeps - 2-Port VNAS” on page 5-6
e “Power Menus for Frequency-Based Sweeps - 2-Port VNAs (Option 32)” on page 5-8
e “Power Menus for Segment-Based Sweeps - 2-Port VNASs” on page 5-10
e “Power Menus for Power-Based Sweeps - 2-Port VNAs” on page 5-12
e “Power Menus for Power-Based Sweeps - 2-Port VNAs (Option 32)” on page 5-14
e “Power Menu Variants - 2-Port VNAs” on page 5-16
e “POWER Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-16
e “POWER Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-18
e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20
* “POWER Menu - Power-Based Sweeps - 2-Port VNASs” on page 5-22
e “POWER Menu - Power-Based Sweep - 2-Port VNAs with Option 32” on page 5-24
« “Attenuators Menu Variants - 2-Port VNAs” on page 5-26
e “ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-26
e “ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-27
e “ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-28
e “ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs with Option 32” on page 5-29
e “ATTENUATORS Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-30
e “ATTENUATORS Menu - Power-Based Sweep - 2-Port VNAs with Option 32” on page 5-31
e “Power Setup Menu Variants - 2-Port VNASs” on page 5-32
e “POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-32
e “POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-33
e “POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-34
e “POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs with Option 32” on page 5-35
e “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-36
e “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs with Option 32” on page 5-38
e “Power Cal Menu Variants - 2-Port VNAs” on page 5-40
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5-2 Overview of Power Menus Power Menus — 2-Port VNAs

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-40
e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-42
e “POWER CAL Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-40
e “POWER CAL Menu - Segment-Based Sweep - 2-Port VNAs with Option 32” on page 5-42
e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs” on page 5-44
e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs with Option 32” on page 5-46
e “POWER CALIBRATION (PORT 1/PORT 2) Dialog Box” on page 5-48
e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box” on page 5-49
e “OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 5-49
e “SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 5-50
= “SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 5-50
e “External Source Power Menu - 2-Port VNAs” on page 5-52
e “EXT. SRC POWER Menu - 2-Port VNAs” on page 5-52
« “Receiver Setup and Calibration Menus - 2-Port VNASs” on page 5-53
e “RECEIVER SETUP Menu - 2-Port VNAs” on page 5-53
e “RECEIVER CAL Menu - 2-Port VNASs” on page 5-54

e “SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 2-Port VNAs”
on page 5-55

= “RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 2-Port
VNASs” on page 5-56

e “VIEW RECEIVER CAL Dialog Box - 2-Port VNASs” on page 5-58
e “RCVR UTILITIES Menu - 2-Port VNASs” on page 5-57
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Power Menus — 2-Port VNAs 5-3 Factors Governing Structure/Availability of Power Menus

5-3 Factors Governing Structure/Availability of Power Menus

As mentioned before, the POWER menu and its related sub-menus vary in menu appearance, menu links,
button presence, and button type (read/write vs. read-only) depending on a number of factors including:

e Type of sweep set

e Instrument model number

Installed options

Application receiver configuration mode

Frequency range configured

Sweep Types
The instrument sweep type setting changes the POWER Menu Set depending on if the Sweep Type is set to
« Frequency-Based (Linear)
= Frequency-Based (Log)
e Segmented Sweep (either Frequency-Based or Index-Based)
= Power Sweep (either CW Freq or Swept Freq)

VNA Model, Option, and Mode

For MS4642B, MS4644B, and MS4645B VNAs, the POWER menu variants depend on the sweep type selected
above and whether Multiple Source and mm-Wave are selected.

For MS4647B VNAs without Option 8x, the POWER menu variants depend on the sweep type set above, and
whether Multiple Source and BB/mm-Wave are selected.

For MS4647B VNAs, additional menu changes depend on the frequency range covered, the Receiver
Configuration Mode if set to Modular Broadband or Modular Broadband with Multiple Source:

e Modular Broadband requires a MS4647B with Option 8x and an attached 3739x Test Set. Menus change
depending the sweep type set above and the frequency range set, particularly depending on below,
across, and above 54 GHz.

e Modular Broadband (MS4647B with Option 8x and Option 61/62 providing attenuators) with Multiple
Source can be configured. If at least one band is configured with a frequency greater than 54 GHz, an
additional button is present.

Attenuator Menu Button Availability

The available buttons in the ATTENUATORS menu depend on which attenuator option has been installed in
the instrument and the sweep type setting.

« Option 61 Installed - Port 1 Source Attenuator and Port 2 Test Attenuator

e If Option 61 (Port 1 Source Attenuator and Port 2 Test Attenuator) is installed, only the first and
fourth buttons are active. The other buttons are unavailable.

e Option 62 Installed - Port 1 and Port 2 Source Attenuators, Port 1 and Port 2 Test Attenuators:

= If Option 62 (Port 1 Source Attenuator, Port 2 Source Attenuator, Port 1 Test Attenuator, and
Port 2 Test Attenuators) is installed, all buttons are available.

e No Attenuator Options Installed

e If neither attenuator option is installed, the Attenuators button (on the POWER or POWER SETUP
menu) and the ATTENUATORS menu are unavailable. Contact Anritsu Customer Service for more
information.
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5-4 Maximum and Minimum Power Settings

For all configurations, the maximum power setting is +20 dBm. For all configurations below 54 GHz, the
minimum power setting is —30 dBm and for above 54 GHz, the minimum power setting is —60 dBm. These
minimum power settings can be further lowered by application of internal attenuator, linear power calibration
effects, and/or the connected presence of OEM millimeter-wave modules.

= The power settings are set by the appropriate Start, Stop, and/or Single Power buttons and their related
field toolbars.

« Below 54 GHz, the user-defined start, stop, and/or single power settings are then modified by the effects
of any applied attenuators (if equipped), and the relevant Linear Power Calibration and displayed as the
appropriate read-only Effective Power button.

e Above 54 GHz, the user-defined start, stop, and/or single power settings are then modified by the effects
of the relevant Linear Power Calibration (noting that internal attenuator effects are not applied above
54 GHz) and displayed as the appropriate read-only Effective Power button.

« Depending on the instrument model and equipped test sets where the frequency range is less than
54 GHz, greater than 54 GHz, or across 54 GHz, some of the following read-only Effective Power buttons
appear:

Effective Start Power

Effective Start Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Start Power button present.

Effective Start Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Start Power button present.

Effective End Power

Effective Stop Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective End Power button present.

Effective Stop Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective End Power button present.

Effective Single Power

Effective Single Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Single Power button present.

Effective Single Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Single Power button present.

e For VNAs where frequencies either cross 54 GHz (MS4647B VNA) or use frequencies above 54 GHz
(MS464xB VNA with Option 8x and E-Band or W-Band modules), additional buttons of Effective Start
Power > 54 GHz, Effective Stop Power > 54 GHz, and Effective Single Power > 54 GHz are present.

e Where compatible with the various options above, the 4-Port VNA power maximum and power minimum
are the same as for the 2-Port VNA less the loss of the Test Set and cables.

A summary of the power settings is in Table 5-1, "Summary of Maximum and Minimum Power Levels" below.
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Power Menus — 2-Port VNAs

5-4 Maximum and Minimum Power Settings

Table 5-1. Summary of Maximum and Minimum Power Levels
VNA, Power Level, Power Factors
and Frequency Setting Affecting
Range Power Sweep Type | Max/Min? | Effective Power Resultant Effective Power
Any MS464xB VNA +20 dBm | Option 61/65 Effects at left can lower effective
Maximum Power Any maximum | Attenuators maximum power.
Above, Below, or Linear Power
Across 54 GHz Calibration
Any MS464xB VNA | Power Sweep CW —-30dBm | Option 61/62 Effects at left can lower effective
Minimum Power for | Single Power Mode minimum | Attenuators (rjnér:]mum power to less than -30
Less Than 54 GHz Power Sweep; Swept ngar Rower '
Frequency Calibration
Power Sweep; Swept
Frequency Single
Power
MS4647B VNAs Power Sweep Swept —60 dBm | Below 54 GHz: The default minimum power for
with BB/mm-Wave | Frequency minimum Option 61/62 frequencies less than 54 GHz is
. c .
Option 80/81 Power Sweep; Swept Attenuators =30 ?BThan%TgLeq-uengéejB
Minimum Power for | Frequency Single Linear Power greater than Z1s = m.
Less Than Power o The effects at left are applied to
Calibration
54 GHz these default values can lower
to Above 54 GHz: | the effective minimum power
Greater Than Attenuators have | below the default value in each
54 GHz no effect above frequency range.
54 GHz.
Linear Power
Calibration
MS464xB VNAs —100 dBm | VNA Attenuators | The default minimum power for
with mm-Wave minimum | have no effect on | any frequency is always —100

Option 82/83 and
OML/VDI mm-Wave
Modules?

Any

OML/VDI
modules at any
frequency.

Linear Power
Calibration

dBm.

The effects at left are applied to
these default values can lower
the effective minimum power
below the default value in each
frequency range.

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

b.The Active Measurement Suite - Option 61 provides two attenuators; one if the Source 1 Path, and one in the Receive 2 Path.
Option 62 provides four attenuators; One in each Source Path and one in each Receive Path.

c.Broadband/Millimeter-Wave System — ME7838Series system with MS4647B VNA, Option 8%, 3739x Test Set, and Broadband

Modules.

d.Millimeter-Wave System — Any MS464xB VNA, with Option 8x, 3739x Test Set, and OML or VDI Millimeter-Wave Modules.

MS4640B Series VNA UIRM
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5-5 Power Menu Sets Power Menus — 2-Port VNAs

5-5 Power Menu Sets

The Power menu feature availability and functions are dependent on the selected sweep mode. Below are
overviews of the different power menu and their sub-menus based on sweep mode.

Power Menus for Frequency-Based Sweeps - 2-Port VNAs

Source Attenuator
| 0 dB

Coupled
OFF

SRC2 Out Redirection

Figure 5-1. Power Menu Set - Frequency-Based Sweep (Linear or Log) (1 of 2)
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Power Menus — 2-Port VNAs

5-5 Power Menu Sets

This power menu set, including menu appearance and
menu links, is available if Sweep Type is set to
Frequency-Based (Linear) or Frequency-Based (Log),
When Modular BB is enabled on the APPLICATION
menu on MS4647B only when equipped with Options
007, 070, and 08x, some power menus have either
relabeled buttons or additional buttons. The button
changes are related to power levels above and below
54 GHz.

1. “POWER Menu - Frequency-Based Sweep - 2-Port
VNAS” on page 5-16

2. “ATTENUATORS Menu - Frequency-Based Sweep -
2-Port VNAS” on page 5-26

© © N o

“POWER CAL Menu - Frequency-Based Sweep -
2-Port VNAS” on page 5-40

“POWER SETUP Menu - Frequency-Based Sweep -
2-Port VNAS” on page 5-32

“RECEIVER SETUP Menu - 2-Port VNAS”
on page 5-53

“NW EXTRACTION Menu” on page 5-51
“RECEIVER CAL Menu - 2-Port VNAS” on page 5-54
“RCVR UTILITIES Menu - 2-Port VNAS” on page 5-57

“EXT. SRC POWER Menu - 2-Port VNAs”
on page 5-52

Figure 5-1.

Power Menu Set - Frequency-Based Sweep (Linear or Log) (2 of 2)

MS4640B Series VNA UIRM
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5-5 Power Menu Sets

Power Menus — 2-Port VNAs

Power Menus for Frequency-Based Sweeps - 2-Port VNAs (Option 32)

Prerequisites:
e Option 32 installed

@

®

Other Setup ™

®

Foverseu (15 —

Apply Slope[

OFF
Port Selection
| Src 2 out Port 1

Slop

0 dB/GHz

Coupled

Source Selection

| Src 2 out Port 1

5 Select Port

Selecta portto use

MNOTE

Sotrce 2 attenuator
appiies to sotrce 2
redirected out port 1 in

this mode

Fart1

Sro? outPort1

Figure 5-2. Power Menu Set - Frequency-Based Sweep with Option 32 (1 of 2)
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5-5 Power Menu Sets

With Option 32 installed, the Source 2 power can be
redirected out of port 1.

When SRC2 Out Redirection is ON, all other menus
remain the same except for those that are shown above.

When SRC2 Out Redirection is OFF, Port selection

reverts to a toggle between a choice of either Port 1 or
Port 2.

. “POWER Menu - Frequency-Based Sweep - 2-Port

VNAs with Option 32" on page 5-18

. “POWER SETUP Menu - Frequency-Based Sweep -

2-Port VNAs with Option 32” on page 5-33

. “POWER CAL Menu - Frequency-Based Sweep -

2-Port VNAs with Option 32” on page 5-42

4. Port Selection Dialog
5. “ATTENUATORS Menu - Frequency-Based Sweep -

2-Port VNAs with Option 32" on page 5-27

Figure 5-2. Power Menu Set - Frequency-Based Sweep with Option 32 (2 of 2)
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5-5 Power Menu Sets

Power Menus — 2-Port VNAs

Power Menus for Segment-Based Sweeps - 2-Port VNAs

@

Source Attenuator
| 0 dB

(POWER SETUP menu is not A
present for segmented
sweeps. See FREQ or INDEX
BASED SETUP menus for
sweep table power
configuration.

POWER SETUP menu (below)
is present for systems with
Option 032 installed to
provide for Source 2

\redirection outof Port 1. )

Power

SRC2 Out Redirection

Perform
r Cal

®

Figure 5-3. Power Menu Set - Segmented Sweeps (Frequency- or Index-Based) (1 of 2)
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5-5 Power Menu Sets

This power menu set is available if Sweep Type is set to
Segmented Sweep (Frequency-Based) or Segmented
Sweep (Index-Based). When Modular BB is enabled on
the APPLICATION menu, some power menus have
relabeled buttons and/or additional buttons. The power
settings for segmented sweeps (frequency-based or
index-based) are in the segmented-sweep input tables.

1. "POWER Menu - Segment-Based Sweeps - 2-Port
VNAS” on page 5-20.

2. “ATTENUATORS Menu - Segment-Based Sweep -
2-Port VNAS” on page 5-28.

3. "POWER CAL Menu - Segment-Based Sweep -
2-Port VNAS” on page 5-40.

4.

© © N o

The POWER SETUP Menu is not present with these
sweep types. Power configuration is on a
per-segment basis and is configured at the “FREQ
BASE SETUP Menu” on page 7-6 or the “INDEX
BASE SETUP Menu” on page 7-12.

However, POWER SETUP menu is present for
systems with Option 32 installed to provide for Source
2 redirection out of Port 1 for IMD measurements.

“RECEIVER SETUP Menu - 2-Port VNAS”
on page 5-53

“NW EXTRACTION Menu” on page 5-51
“RECEIVER CAL Menu - 2-Port VNAS” on page 5-54
“RCVR UTILITIES Menu - 2-Port VNAS” on page 5-57

“EXT. SRC POWER Menu - 2-Port VNAS”
on page 5-52

Figure 5-3. Power Menu Set - Segmented Sweeps (Frequency- or Index-Based) (2 of 2)
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Power Menus for Power-Based Sweeps - 2-Port VNAs

o
Fovrtcomii R —

Power F

Sotjrée ttenuator
| 0 dB

S

-20 dBm

-20 dBm

-10 dBm
-10 dBm

0 db

0.2564 dB J

EErETEE

Coupled

Src2 Out Redirection

Figure 5-4. Power Menu Set - Power Sweeps (CW or Swept Frequency) (1 of 2)
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5-5 Power Menu Sets

This power menu set is available if Sweep Type is set to
Power Sweep (CW Freq) or Power Sweep (Swept Freq).
When Modular BB is enabled on the APPLICATION
menu, some power menus have relabeled buttons and/or
additional buttons. The power settings for power sweeps
(frequency-based or index-based) are in the input tables.
The button changes are related to power levels above
and below 54 GHz.

1. “POWER Menu - Power-Based Sweeps - 2-Port
VNAS” on page 5-22

2. “POWER SETUP Menu - Power-Based Sweep Menu
- 2-Port VNAS” on page 5-36.

3.

“ATTENUATORS Menu - Power-Based Sweep Menu
- 2-Port VNAS” on page 5-30.

4. "POWER CAL Menu - Power-Based Sweep - 2-Port

VNAS" on page 5-44.

“RECEIVER SETUP Menu - 2-Port VNAS”
on page 5-53.

Opens the “NW EXTRACTION Menu” on page 5-51
“RECEIVER CAL Menu - 2-Port VNAS” on page 5-54.

8. “RCVR UTILITIES Menu - 2-Port VNAS”

on page 5-57.

“EXT. SRC POWER Menu - 2-Port VNAS”
on page 5-52.

Figure 5-4.

Power Menu Set - Power Sweeps (CW or Swept Frequency) (2 of 2)

MS4640B Series VNA UIRM
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Power Menus for Power-Based Sweeps - 2-Port VNAs (Option 32)
Prerequisites:
e Option 32 installed

®

—--Po

Source Attenuator
| 0 dB

Source Selection

| Src 2 out Port 1

Single Power
| -20 dBm

-10 dBm
-10 dBm

L — MOTE
Sotrce 2 atteniator
. 1d Sl e
1 B Coupled redirected out port 1 in
B this mode
Power Setup M

== Select Port

Selecta portto use

Src 2 out Port 1

Figure 5-5. Power Menu Set - Power-Based Sweep with Option 32 (1 of 2)
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5-5 Power Menu Sets

With Option 32 installed, the Source 2 power can be
redirected out of port 1.

When SRC2 Out Redirection is ON, all other menus
remain the same except for those that are shown above.

When SRC2 Out Redirection is OFF, Port selection
reverts to a toggle between a choice of either Port 1 or
Port 2.

. “POWER Menu - Power-Based Sweep - 2-Port VNAs

with Option 32" on page 5-24

. “POWER SETUP Menu - Power-Based Sweep Menu

- 2-Port VNAs with Option 32” on page 5-38

. “POWER CAL Menu - Power-Based Sweep - 2-Port

VNAs with Option 32” on page 5-46

4. Port Selection dialog box
5. “ATTENUATORS Menu - Power-Based Sweep -

2-Port VNAs with Option 32" on page 5-31

Figure 5-5. Power Menu Set - Power-Based Sweep with Option 32 (2 of 2)
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5-6 Power Menu Variants - 2-Port VNAs

POWER Menu - Frequency-Based Sweep - 2-Port VNAs
Previous
e “MAIN MENU” on page 2-1
Navigation
e MAIN | Power | POWER
Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log). See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

== |Port 1 Power
Power[Coupled] =& . i .
——= |Select displays the Port 1 Power field toolbar and allows setting the port 1 power level
Port 1 Power in dBm. If Port Power is set to coupled, changes to the Port 1 Power level affect the
| -20 dBm Port 2 Power level.
: Port 1 Power : -5.0000 dBm [~ | v || dBm | X

Effective (Port 1) Power (dBm)
Port 2 Power
| 50 dBm Read-only display. Shows the effective Port 1 power after any applied attenuator.
Effective Pwr (>54G) (dBm)

| This read-only button is only present if the instrument is an MS4647B VNA with
Option 8x and, on the APPLICATION menu, the Modular BB is selected. The additional
button is shown below.

Attenuators  ®

Port 1 Power
Power Cal > | -10 dBm
Receiver Cal ™ |
Other Setup ™ [ —

External Source
Power Port 2 Power

v

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.

Port2 Power : -10.0000 dBm | A || ~ | dBm | S

Effective (Port 2) Power (dBm)
Read-only display. Shows the effective Port 1 power after any applied attenuator.

Figure 5-6. POWER [COUPLED] Menu - Frequency-Based Sweeps - 2-Port VNAs (1 of 2)
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Effective Pwr (>54G) (dBm)

This read-only button is only present if the instrument is an MS4647B VNA
with Option 8x and, on the APPLICATION menu, the Modular BB is selected. See
example above.

Attenuators
Button Not Present

If the Attenuators button is not present, the SWEEP TYPE is set to Power-Based
Sweep (CW or Swept Frequency). The button is available on the POWER SETUP
menu described in the section below. The operation on the POWER SETUP menu is
the same as described here.

Button Not Available

If the Attenuators button is present but unavailable, the attenuator options have not
been installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
« Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs”
on page 5-26

Power Cal
Select displays the POWER CAL menu.
e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-40
Receiver Cal
Select displays the RECEIVER SETUP menu.
e “RECEIVER SETUP Menu - 2-Port VNAS” on page 5-53
Other Setup (Power)

Select displays the POWER SETUP [1], POWER SETUP [2], or the POWER SETUP [C]
menu. The name of the POWER SETUP menu depends on the settings of the Power
Selection button and the Port Power button.

e “POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-32
External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.

e “EXT. SRC POWER Menu - 2-Port VNAs” on page 5-52

Figure 5-6. POWER [COUPLED] Menu - Frequency-Based Sweeps - 2-Port VNAs (2 of 2)
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POWER Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Power | POWER

Prerequisites:

= Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log). See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Power[Coupled] ¢
Port 1 Power
| -10 dBm

Src2 Out Portl Power
| -10 dBm

Attenuators ™

Power Cal L

Receiver Cal ™

Other Setup ™

External Source >
Power

[€]lBack Next E

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.

: Port 1 Power : -5.0000 dBm [ | dBm, | X

Effective (Port 1) Power (dBm)
Read-only display. Shows the effective Port 1 power after any applied attenuator.
Effective Pwr (>54G) (dBm)

This read-only button is only present if the instrument is an MS4647B VNA with
Option 8x and, on the APPLICATION menu, the Modular BB is selected. The additional
button is shown below.

Port 1 Power
| -10 dBm

Src2 Out Port1 Power

Select displays the Src2 Out Portl Power field toolbar and allows setting the power
level in dBm. If Port Power is set to coupled, changes to the Src2 Out Portl Power
level affect the Port 1 Power level

 Src2 Out Port1 Power : BTN [~ | v | dm | X |
Effective (Src2 Out Port1) Power (dBm)

Read-only display. Shows the effective Src2 Out Portl power after any applied
attenuator.

Figure 5-7. POWER [COUPLED] Menu - Frequency-Based Sweeps - 2-Port VNAs with Option 32 (1 of 2)
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Effective Pwr (>54G) (dBm)

This read-only button is only present if the instrument is an MS4647B VNA
with Option 8x and, on the APPLICATION menu, the Modular BB is selected. See
example above.

Attenuators
Button Not Present

If the Attenuators button is not present, the SWEEP TYPE is set to Power-Based
Sweep (CW or Swept Frequency). The button is available on the POWER SETUP
menu described in the section below. The operation on the POWER SETUP menu is
the same as described here.

Button Not Available

If the Attenuators button is present but unavailable, the attenuator options have not
been installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
« Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs with Option
32” on page 5-27

Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32”
on page 5-42

Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER SETUP Menu - 2-Port VNAs” on page 5-53
Other Setup (Power)

Select displays the POWER SETUP [1], POWER SETUP [2], or the POWER SETUP [C]
menu. The name of the POWER SETUP menu depends on the settings of the Power
Selection button and the Port Power button.

e “POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs with Option
32” on page 5-33

External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 2-Port VNAs” on page 5-52

Figure 5-7. POWER [COUPLED] Menu - Frequency-Based Sweeps - 2-Port VNAs with Option 32 (2 of 2)
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Power Menus — 2-Port VNAs

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

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Power | POWER

Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log). See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Power[Coupled] ¢

Attenuators P
Power Cal »
Receiver Cal ™

Other Setup

Power

External Source

Segmented Sweep Power Control Functions

Controls for power configuration is moved to the frequency- or index-based
segmented sweep setup functions on the SWEEP SETUP menu. There, the following
parameters for each created segment can be defined:

= Basic controls add, delete, clear, save, and recall segments

e Configuration controls for graph mode and ON/OFF display of IFBW, power,
and averaging

e Individual segment controls for:

Segment ON/OFF

Segment definition as either Start and Stop, Start and Step-Size, or CW
Number of points per segment

Calculated Step Size

IF Bandwidth IFBW)

Port 1 Source Power

Port 2 Source Power

Averaging number of points

< Navigation:

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

“FREQ BASE SETUP Menu” on page 7-6

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

“INDEX BASE SETUP Menu” on page 7-12

Figure 5-8. POWER [COUPLED] Menu - Segment-Based Sweep - 2-Port VNASs (1 of 2)
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Attenuators
Button Not Available

If the Attenuators button is present but unavailable, the attenuator options have not
been installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
e Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

= Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-28
Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-40
Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER CAL Menu - 2-Port VNAS” on page 5-54
Other Setup (Power)

e The POWER SETUP menu is not available if sweep is set to a frequency-based
or index-based segment sweep. Instead, power configuration is on a
per-segment basis and is configured at the FREQ BASE SETUP or the INDEX
BASE SETUP menus. “POWER SETUP Menu - Segment-Based Sweep - 2-Port
VNAS” on page 5-34.

e The POWER SETUP menu is available (via Other Setup) when Option 32 is
installed. See “POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs
with Option 32” on page 5-35.

External Source Power

Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 2-Port VNAS” on page 5-52

Figure 5-8. POWER [COUPLED] Menu - Segment-Based Sweep - 2-Port VNAs (2 of 2)
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POWER Menu - Power-Based Sweeps - 2-Port VNAs

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Power | POWER

Prerequisites

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types:

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

Power[Coupled] ¢
Power Points
| 40

Port Selection

| Port 1
Start

| 20 dBm
|

Stop

| -10 dBm

Power Offset
| 0 dB

Step Size
| 02564 dB

Power Setup M

Power Points

Select displays the Power Points field toolbar and allows selection of the total number
of power points in the sweep.

: Power Points : 60 [ ~ H v H Enter | X

Port Selection

The Port Selection button displays the SELECT PORT dialog box which allows touch
screen selection of Port 1 or Port 2. The selected port is shown in the button display
field.

Start (Power) (dBm)

For the displayed port above, select displays the Start (dBm) field toolbar where the
start power level is set.

 Start : |-20.0000 dBm [ A~ | v || dBm | X

Effective Start (Power) (dBm)

A read only display that shows the effective start power after the application of any
attenuator effects.

Eff. Start (>54G) (dBm)
Effective Start Power >54 GHz Port 1. This read-only button is only present if the
instrument is an MS4647B VNA with Option 8x and, on the APPLICATION menu, the
Modular BB is selected. The additional button is shown below.

Start

| 20 dBm

Figure 5-9. POWER [COUPLED] Menu - Power-Based Sweep - 2-Port VNAs (1 of 2)
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Stop (Power) (dBm)

For the displayed port, select displays the Stop (dBm) field toolbar where the stop
power level is set.

i Stop : -10.0000 dBm | a | v || dBm | X |

Effective Stop (Power) (dBm)

A read only display that shows the effective stop power after the application of any
attenuator effects.

Eff. Stop (>54G) (dBm)

Effective Stop Power >54 GHz Port 1. This read-only button is only present if the
instrument is an MS4647B VNA with Option 8x and, on the APPLICATION menu, the
Modular BB is selected. See example above.

Power Offset (dB)
Select displays the Power Offset (dB) field toolbar where offsets can be applied.

. Power Offset : -10.0000 dB |~ | v ] dB | X |

Step Size (dB)

The button display field calculates the step size based on the start value, stop value,
and the number of power points set in the field toolbars above or allows input of a
required step size value. If a new value is input, the number of power points changes
as required.

 Step Size : 0.2041 dB |~ ]l v ] dB | X |

Power Setup

Select displays the POWER SETUP menu which contains the controls for
Attenuators, Power Cal, Receiver Cal, and External Source Power. For a
frequency-based sweep, these controls are located on the POWER menu.

¢ MAIN | Power | POWER | Other Setup | POWER SETUP
“POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-36

Figure 5-9. POWER [COUPLED] Menu - Power-Based Sweep - 2-Port VNASs (2 of 2)
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POWER Menu - Power-Based Sweep - 2-Port VNAs with Option 32
Previous
e “MAIN MENU” on page 2-1
Navigation
e MAIN | Power | POWER
Prerequisites
= Option 32 installed.

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency). See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types:

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

Power Points

Power[Coupled =€ | Select displays the Power Points field toolbar and allows selection of the total number
Power Points of power points in the sweep.
| 11

: Power Points : 60 [ ~ H v H Enter | X

Port Selection

| Src2outPortl Port Selection (With Option 32)
Start
| -20 dBm

The selected port is shown in the button display field.

With Src2 Out Redirection ON, Select toggles between Port 1, or Src2 Out Portl.
| (Redirection ON/OFF is toggled from the Power Setup menu)

Stop With Src2 Out Redirection OFF, Select toggles between Port 1, or Port 2.
Start (Power) (dBm)

| For the displayed port above, select displays the Start (dBm) field toolbar where the
start power level is set.

Power Offset

ol  Start : -20.0000 dBm | A | v | dBm | X
Step Size
| 1 dB Effective Start (Power) (dBm)

A read only display that shows the effective start power after the application of any
attenuator effects.

Eff. Start (>54G) (dBm)

Effective Start Power >54 GHz Port 1. This read-only button is only present if the
instrument is an MS4647B VNA with Option 8x and, on the APPLICATION menu, the
Modular BB is selected. The additional button is shown below.

Power Setup ™

Start
| 20 dBm

Figure 5-10. POWER [COUPLED] Menu - Power-Based Sweep - 2-Port VNAs with Option 32 (1 of 2)
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Stop (Power) (dBm)

For the displayed port, select displays the Stop (dBm) field toolbar where the stop
power level is set.

i Stop : -10.0000 dBm | a | v || dBm | X |

Effective Stop (Power) (dBm)

A read only display that shows the effective stop power after the application of any
attenuator effects.

Eff. Stop (>54G) (dBm)

Effective Stop Power >54 GHz Port 1. This read-only button is only present if the
instrument is an MS4647B VNA with Option 8x and, on the APPLICATION menu, the
Modular BB is selected. See example above.

Power Offset (dB)
Select displays the Power Offset (dB) field toolbar where offsets can be applied.

. Power Offset : -10.0000 dB |~ | v ] dB | X |

Step Size (dB)

The button display field calculates the step size based on the start value, stop value,
and the number of power points set in the field toolbars above or allows input of a
required step size value. If a new value is input, the number of power points changes
as required.

 Step Size : 0.2041 dB |~ ]l v ] dB | X |

Power Setup

Select displays the POWER SETUP menu which contains the controls for Attenuators,
Power Cal, Receiver Cal, External Source Power, and Src 2 Out Redirection (ON/OFF).

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

“POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs with Option 32”
on page 5-38

Figure 5-10. POWER [COUPLED] Menu - Power-Based Sweep - 2-Port VNAs with Option 32 (2 of 2)
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5-7 Attenuators Menu Variants - 2-Port VNAs

ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs
Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAS” on page 5-16
Navigation

e MAIN | Power | POWER | Attenuators | ATTENUATORS

Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Type:

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

Source Attenuator (Port 1) (dB)

Attenuators == . .
———= |Select displays the Source Attenuator field toolbar and allows the user to set the
A Port 1 attenuation in 10 dB increments.
Source Attenuator -
| 0 dB : Source Attenuator : 10.0000 dB [~ | v~ || dB | X |
Test Attenuator Test Attenuator (Port 1) (dB)
| Uey Select displays the Test Attenuator field toolbar and allows the user to set the
s Test Port 1 attenuation in 10 dB increments.
|S°U“39 Ao  Test Attenuator : 20.0000 dB [~ |l v || dB | X |
0 dB

Test AttenU S Source Attenuator (Port 2) (dB)

| 0 dB Select displays Source Attenuator field toolbar and allows the user to set the Port 2
| |attenuation in 10 dB increments.

: Source Attenuator : 10.0000 dB [~ | v~ || dB | X |

Test Attenuator (Port 2) (dB)

Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 2 attenuation in 10 dB increments.

i Test Attenuator : 20.0000 dB [ ~ " v H dB | X

Figure 5-11. ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs

5-26 PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Power Menus — 2-Port VNAs 5-7 Attenuators Menu Variants - 2-Port VNAs

ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32
Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-18
Navigation

e MAIN | Power | POWER | Attenuators | ATTENUATORS
Prerequisites:

« Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log) — See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Attenuators € |goyrce Attenuator (Port 1) (dB)
o Select displays the Source Attenuator field toolbar and allows the user to set the
|Source S=maion Port 1 attenuation in 10 dB increments.
0 dB -
: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator
| 0 dB Test Attenuator (Port 1) (dB)
----Port 2---- Select displays the Test Attenuator field toolbar and allows the user to set the
Source Attenuator Test Port 1 attenuation in 10 dB increments.
| 0 d&  Test Attenuator : 20.0000 dB [~ ~ | dB | X |
Test Attenuator
| 0 dB Source Attenuator (Port 2) (dB)
Select displays Source Attenuator field toolbar and allows the user to set the Port 2
attenuation in 10 dB increments.
| Source Attenuator : 10.0000 dB [ ~ " v H dB | X
Test Attenuator (Port 2) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
T Test Port 2 attenuation in 10 dB increments.
Z;,“f}f;ﬁjﬁ;"ﬁ‘;’ | Test Attenuator : 20.0000 dB [~ ~ | dB | X |
redirectec’f outport 1 in
this mode Note: “Source 2 attenuator applies to source 2 redirected out port 1 in this mode.” This
- —=r |note appears when Option 32 is installed and SRC2 Out Redirection is toggled ON (via
=== |the Power | Other Setup menu).

Figure 5-12. ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32
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ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs
Previous

e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20
Navigation

e MAIN | Power | POWER | Attenuators | ATTENUATORS
Prerequisites:

e Sweep Type = Segment-Based Sweep (Frequency or Index) See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Source Attenuator (Port 1) (dB)
Attenuators

Select displays the Source Attenuator field toolbar and allows the user to set the

MR Port 1 attenuation in 10 dB increments.

Source Attenuator

| 0 dB : Source Attenuator : 10.0000 dB [~ | v~ || dB | X |
Test Attenuator Test Attenuator (Port 1) (dB)
| QR Select displays the Test Attenuator field toolbar and allows the user to set the
e Test Port 1 attenuation in 10 dB increments.
|Source Ao : Test Attenuator : 20.0000 dB [~ |l v || dB | X |
0 dB

Test AttarioES Source Attenuator (Port 2) (dB)

| 0 dB | |Select displays Source Attenuator field toolbar and allows the user to set the Port 2
attenuation in 10 dB increments.

: Source Attenuator : 10.0000 dB [ A " v H dB | X |

Test Attenuator (Port 2) (dB)

Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 2 attenuation in 10 dB increments.

 Test Attenuator : 20.0000 dB [~ |l v || dB | X |

Figure 5-13. ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs
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ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs with Option 32
Previous
e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20
Navigation
e MAIN | Power | POWER | Attenuators | ATTENUATORS
Prerequisites
« Option 32 installed

e Sweep Type = Segment-Based Sweep (Frequency or Index) See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Type:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES | Segmented Sweep
(Freq-Based) or Segmented Sweep (Index-Based)

Attenuators E Source Attenuator (Port 1) (dB)
—_ Select displays the Source Attenuator field toolbar and allows the user to set the
Source Attenuator Port 1 attenuation in 10 dB increments.
| == : Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator
| 0 dB Test Attenuator (Port 1) (dB)
—Port 2 Select displays the Test Attenuator field toolbar and allows the user to set the
CoUrcal A — Test Port 1 attenuation in 10 dB increments.
| Ley  Test Attenuator : 20.0000 dB a2 |~ ]| dB | X |

Test Attenuator

Source Attenuator (Port 2) (dB)

| 0 dB
Select displays Source Attenuator field toolbar and allows the user to set the Port 2
attenuation in 10 dB increments.
: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator (Port 2) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
NOTE Test Port 2 attenuation in 10 dB increments.
ﬁ‘;’;ﬁgiﬁ’jﬁfg‘;’ | Test Attenuator : 20.0000 dB [~ ~ | dB | X |
redirected out port 1 in
this mode

Note: “Source 2 attenuator applies to source 2 redirected out port 1 in this mode.” This
.~ ——r |note appears when Option 32 is installed and SRC2 Out Redirection is toggled ON (via
=== |the Power | Other Setup menu).

Figure 5-14. ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs
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ATTENUATORS Menu - Power-Based Sweep Menu - 2-Port VNAs
Previous
e “POWER Menu - Power-Based Sweeps - 2-Port VNAs” on page 5-22
Navigation
e MAIN | Power | POWER | Power Setup | POWER SETUP | Attenuators | ATTENUATORS
Prerequisites

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. navigation to Sweep Types:

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

Source Attenuator (Port 1) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the
Port 1 attenuation in 10 dB increments.

Attenuators
--—-Port 1--—

Source Attenuator

| 0 dB : Source Attenuator : 10.0000 dB [~ | v~ || dB | X |

Test Attenuator Test Attenuator (Port 1) (dB)

| 0Rdb Select displays the Test Attenuator field toolbar and allows the user to set the
e Test Port 1 attenuation in 10 dB increments.

Source A  Test Attenuator : 20.0000 dB [~ |l v || dB | X |

| 0 dB

Test Attar Source Attenuator (Port 2) (dB)

| 0 dB | |Select displays Source Attenuator field toolbar and allows the user to set the

Port 2 attenuation in 10 dB increments.

! Source Attenuator : 10.0000 dB [ = " o “ dB_| X

Test Attenuator (Port 2) (dB)

Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 2 attenuation in 10 dB increments.

: Test Attenuator : 20.0000 dB [ A " v H dB | X |

Figure 5-15. ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAS
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ATTENUATORS Menu - Power-Based Sweep - 2-Port VNAs with Option 32
Previous
e “POWER Menu - Power-Based Sweep - 2-Port VNAs with Option 32” on page 5-24
Navigation
e MAIN | Power | POWER | Power Setup | POWER SETUP | Attenuators | ATTENUATORS
Prerequisites
« Option 32 installed

= Sweep Type = Power -Based Sweep (CW Frequency or Swept Frequency) — See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES | Power Sweep (CW Freq) or
Power Sweep (Swept Freq)

Attenuators

Source Attenuator (Port 1) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the
Port 1 attenuation in 10 dB increments.

R

Source Attenuator
| 0 dB

: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator
| 0 dB Test Attenuator (Port 1) (dB)
----Port 2---- Select displays the Test Attenuator field toolbar and allows the user to set the
SOUrCal AT T — Test Port 1 attenuation in 10 dB increments.
| 0 d&  Test Attenuator : 20.0000 dB [~ ~ | dB | X |

Test Attenuator

| 0 dB Source Attenuator (Port 2) (dB)

Select displays Source Attenuator field toolbar and allows the user to set the Port 2
attenuation in 10 dB increments.

! Source Attenuator : 10.0000 dB [ = " o “ dB_| X

Test Attenuator (Port 2) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the

NOTE Test Port 2 attenuation in 10 dB increments.
= 2 :
6;“;}?; ottenate i Test Attenuator : 20.0000 dB [ A “ v H dB | X |
redirected out port 1 in
this mode

Note: “Source 2 attenuator applies to source 2 redirected out port 1 in this mode.” This
.~ ——r |note appears when Option 32 is installed and Source 2 Out Redirection is toggled ON
=== |(via the Power | Power Setup menu).

Figure 5-16. ATTENUATORS Menu - Power-Based Sweep - 2-Port VNAs with Option 32
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5-8 Power Setup Menu Variants - 2-Port VNAs

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

Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAS” on page 5-16
Navigation

e MAIN | Power | POWER | Other Setup | POWER SETUP
Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log) — See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Apply Slope [All Ports] (ON/OFF)

Select toggles the Apply Slope value set below between off and on.
Port Selection (Port 1/Port 2)

Select toggles the setup between Port 1 and Port 2.

Power Setup [C] ¢

Apply Slope[All Ports]
| OFF

Port Selection . .
| = If Port Power is set to Not Coupled, when Port 1 is selected, the menu name

ot 1 changes to POWER SETUP [1].
Slope = If Port Power is set to Not Coupled, when Port 2 is selected, the menu name
| 0 dB/GHz changes to POWER SETUP [2].

= If Port Power is set to Coupled, the menu name changes to POWER SETUP [C]
Slope (dB/GHz)

Select displays the Slope field toolbar and allows the user to select the power slope in
Port Power dB/GHz.

Coupled -
i Slope [dB/GHz] : |0.00 [ ~ " v H Enter | X

Port Power (Coupled/Not Coupled)

The Port Power button toggles the 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] and
POWER SETUP [2].

e The POWER menu name also changes between POWER [1] and POWER [2].
If Coupled is selected:

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

« The Port Selection button (described above) toggles between Port 1 and Port 2.
e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].

* Coupling does not affect attenuator settings.

Figure 5-17. POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs
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POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32
Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-18
Navigation

e MAIN | Power | POWER | Other Setup | POWER SETUP
Prerequisites

« Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log) — See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

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

Apply Slope [All Ports] (ON/OFF)

Power Setup [C] 3¢
owerSSRS ]§ Select toggles the Apply Slope value set below between off and on.

Apply Slope[All Ports]

OFF Port Selection (Port 1/Src 2 out Port 1)
Port Selection Select toggles the setup between Port 1 and Src 2 out Port 1.

Src 2 out Port 1 Slope (dB/GHZ)
Slo Select displays the Slope field toolbar and allows the user to select the power slope in
| 0 dB/GHz
dB/GHz.
i Slope [dB/GHz] : 0.00 [ ~ H v H Enter | X|
PE (PUwET Port Power (Coupled/Not Coupled)
Coupled .

i The Port Power button toggles the whether power adjustments to Ports 1 and 2 are
SRC2 Out Redirection
T 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 menu and POWER SETUP menu name between
POWER SETUP [1] and POWER SETUP [2].

If Coupled is selected:

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

« The Port Selection button (described above) toggles between Port 1 and Port 2.

e The POWER menu and POWER SETUP menu name changes to POWER
SETUP [C].

« Coupling does not affect attenuator settings.
SRC2 Out Redirection
Select toggles between ON or OFF to direct Source 2 power out of Port 1.

Figure 5-18. POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32
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POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs

The POWER SETUP menu is not available if sweep is set to a frequency-based or index-based segment sweep.
Instead, power configuration is on a per-segment basis and is configured at the FREQ BASE SETUP or the
INDEX BASE SETUP menus accessible via the Sweep Setup menu. Previous

When Option 32 (Source Redirect) is installed, the POWER SETUP menu is made available for

Note toggling this option. See the following section for details.

e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20
Navigation to Power Configuration for Segment-based Sweep
e MAIN | Sweep Setup | Sweep Setup | Freqg-based Seg. Sweep Setup | FREQ BASE SETUP
e MAIN | Sweep Setup | Sweep Setup | Index-based Seg. Sweep Setup | INDEX BASE SETUP
Prerequisites

e Sweep = Frequency-Based Segment Sweep or Index-Based Segment Sweep - See “Sweep Setup and
Sweep Type Menus” on page 7-2. Navigation to Sweep Types:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types
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POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs with Option 32

When Option 32 is installed, and a segment-based sweep is selected, a POWER SETUP menu is made
available. This menu consists of a button to toggle Src2 Out Redirection ON or OFF.

Previous

e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20
Navigation to Power Setup Menu (Option 32)

e MAIN | Power | POWER | Other Setup | POWER SETUP
Prerequisites

« Option 32 installed

e Sweep = Frequency-Based Segment Sweep or Index-Based Segment Sweep - See “Sweep Setup and
Sweep Type Menus” on page 7-2. Navigation to Sweep Types:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types

Power[Coupled] =€ @ @
—— |Power Setup [C]=2C

SRC2 Out Redirection
| ON

Attenuators P

Power Cal >

Receiver Cal ™

Other Setup ™

External Source
Power

When Option 32 is installed, Power Setup menu (click Other Setup button) is present so Source 2 power can be
redirected out of Port 1. All other menus remain the same.

1. Power Menu - Segment-Based Sweep - 2-Port VNAs with Option 32

2. Power Setup Menu - Segment-Based Sweep - 2-Port VNAs with Option 32. Select toggles Src2 Out Redirection
ON or OFF. (Button appears only with Option 32 installed).

Figure 5-19. Power Setup Menu - Segment-Based Sweep with Option 32
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POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs

Previous

e “POWER Menu - Power-Based Sweeps - 2-Port VNAs” on page 5-22
Navigation

e MAIN | Power | POWER | Power Setup | POWER SETUP
Prerequisites

e Sweep = Power-Based Sweep (CW Frequency or Swept Frequency) — See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types:

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

Port Selection (Port 1/Port 2)

Power Setup[C] & . . . .
—== | Select displays the SELECT PORT dialog box allowing selection of Port 1 or Port 2.

Port Selection

The menu name suffix changes depending on the state of the Port Power (Couple/Not

| acad Coupled) button, and if Not Coupled, on the currently selected port.
|S'ngle Powen Single Power Mode (ON/OFF)
OFF

] Select toggles single power mode ON and OFF.
Single Power

| -20 dBm

Single Power (dBm)

Select displays the Single Power (dBm) field toolbar and allows the user to select the
| single power level.

: Single Power : -20.0000 dBm | A | v | dBm | 2

Attenuators P
Effective Single Power (dBm)

The read-only button name depends on the receiver configuration selection made on
PowerCal — ® | |\} . APPLICATION menu. If Single, Multiple Source, or BB/mm Wave is selected, the
button name is Effective Single Power and displays the value of the effective single
power level in dBm after the effects of any attenuators.

Eff. Single Pwr (>54G) (dBm)

Pt Effective Single Power >54 GHz. The button name depends on the receiver

Coupled configuration selection made on the APPLICATION menu where Modular BB must be
selected. In addition, the instrument must be an MS4647B with Option 8x installed.
An example of the button name change is shown below.

Receiver Cal ™

External Source >
Power

Port Selection
| Port 1

- Single Power Mode
| OFF
Single Power
| 20 dBm

[ —

Figure 5-20. POWER SETUP Menu - Power-Based Sweep - 2-Port VNASs (1 of 2)
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Attenuators
The Attenuators button presence depends on instrument installed options:
« Button Not Available

< If the Attenuators button is present but unavailable, the attenuator
options have not been installed in your instrument. Contact Anritsu
Customer Service for more information.

e Button Available

< If the Attenuators button is available, one of the attenuator options has
been installed.

e Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Frequency-Based Sweep - 2-Port VNAS”
on page 5-26

e “ATTENUATORS Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-28

e “ATTENUATORS Menu - Power-Based Sweep Menu - 2-Port VNAs”
on page 5-30

Power Cal
Select displays the POWER CAL menu.
e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs” on page 5-44
Receiver Cal
Select displays the RECEIVER SETUP menu.
e “RECEIVER CAL Menu - 2-Port VNAs” on page 5-54
Port Power (Coupled/Not Coupled)

The Port Power button 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] and
POWER SETUP [2].

e The POWER menu name also changes between POWER [1] and POWER [2].
If Coupled is selected:

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

« The Port Selection button (described above) toggles between Port 1 and Port 2.
e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].
* Coupling does not affect attenuator settings.
External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 2-Port VNASs” on page 5-52

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 5-37



5-8 Power Setup Menu Variants - 2-Port VNAs Power Menus — 2-Port VNAs

POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs with Option 32

Previous

e “POWER Menu - Power-Based Sweep - 2-Port VNAs with Option 32” on page 5-24
Navigation

e MAIN | Power | POWER | Power Setup | POWER SETUP
Prerequisites

« Option 32 installed

e Sweep = Power-Based Sweep (CW Frequency or Swept Frequency) — See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types:

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

— Port Selection (Port 1/Src2 Out Port1 or Port1/Port2)

Power Setup|C] § With Src2 Out Redirection ON, Select toggles between Port 1, or Src2 Out Portl.
Port Selection ® |With Src2 Out Redirection OFF, Select toggles between Port 1, or Port 2.
|_Scc 2 out Port 1 Single Power Mode (ON/OFF)

Select toggles single power mode ON and OFF.

Single Power Mode
| OFF

Single Power (dBm)

Single Power

| 20 dBm Select displays the Single Power (dBm) field toolbar and allows the user to select the
single power level.
| : Single Power : -20.0000 dBm | A | v | dBm | X |

Attenuators  ® Effective Single Power (dBm)

The read-only button name depends on the receiver configuration selection made on
the APPLICATION menu. If Single, Multiple Source, or BB/mm Wave is selected, the
button name is Effective Single Power and displays the value of the effective single
power level in dBm after the effects of any attenuators.

Receiver Cal  » Eff. Single Pwr (>54G) (dBm)

Effective Single Power >54 GHz. The button name depends on the receiver
configuration selection made on the APPLICATION menu where Modular BB must be
Coupled selected. In addition, the instrument must be an MS4647B with Option 8x installed.
An example of the button name change is shown below

Power Cal >

Port Power

External Source >

P Port Selection
Src2 Out Redirection | Port 1
o 3 - Single Power Mode
| OFF
Single Power
| -20 dBm

[ — —

Figure 5-21. POWER SETUP Menu - Power-Based Sweep - 2-Port VNAs with Option 32 (1 of 2)

5-38 PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Power Menus — 2-Port VNAs 5-8 Power Setup Menu Variants - 2-Port VNAs

Attenuators
The Attenuators button presence depends on instrument installed options:

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Power-Based Sweep - 2-Port VNAs with Option 32”
on page 5-31

Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs with Option 32”
on page 5-46

Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER CAL Menu - 2-Port VNAs” on page 5-54
Port Power (Coupled/Not Coupled)

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

If Not Coupled is selected:

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

If Coupled is selected:

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

« Coupling does not affect attenuator settings.

External Source Power

Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 2-Port VNASs” on page 5-52

SRC2 Out Redirection

Select toggles between ON or OFF to direct Source 2 power out of Port 1.

Figure 5-21. POWER SETUP Menu - Power-Based Sweep - 2-Port VNAs with Option 32 (2 of 2)
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5-9 Power Cal Menu Variants - 2-Port VNAs

POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs

POWER CAL Menu - Segment-Based Sweep - 2-Port VNAs

Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAS” on page 5-16
e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20

Navigation

= MAIN | Power | POWER | Power Cal | POWER CAL

Both menus are identical for frequency-based and segment based sweep.

Prerequisites

e Sweep = Frequency and Segment-Based Sweep — See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Type:

MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Cal

Port Selection
| Port 1

Power Cal
| ON

Target Power
| 0 dBm

Perform Cal

Save Cal

Recall Cal

NW Extraction ™

I

POWER CAL Menu (Non-Power Sweep Modes)

Available if a non-power sweep mode of Frequency-Based Sweep or Index-Based
Sweep 1is selected.

Port Selection (Port 1/Port 2)
The Port Selection button toggles the port selection between Port 1 and Port 2.
Port Selection (Port 1/Port 2/Aux Module)

Availability requires Option 31 dual source and one of the four Options (084,
085, 088, or 089) installed.

Selecting button opens Select Port dialog and allows selection between Port 1, Port 2
or Aux Module. This feature is active only when either:

* The receiver is configured for 3739 test set use and IMDView™ (opt. 044) is
active in a mm-wave band, or:

e The receiver is configured for Multiple Source control using the 3739 test set
and both sources (opt. 031) are active

Selecta portto use

‘ Part1 ‘ ‘ Port2 ‘

Aux. Module

Figure 5-22. POWER CAL Menu - Non-Power Sweep Modes (1 of 2)
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Power Cal (Off/On)

If a successful power calibration has not been completed, the button is unavailable. If
a prior successful power calibration has been completed, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Power (dBm)

Select displays the Target Power field toolbar and allows the user to enter power
levels in dBm.

: Target Power : 1.0000 dBm [ | dBm, | 2

Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2) Dialog Box” on page 5-48
Save Cal

If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above). If the
sweep mode is set to a frequency sweep, select displays the SAVE AS (FREQUENCY
SWEEP POWER CAL.fpc FILE) dialog box.

e “SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 5-50
Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled. As above, if the sweep mode is set to a frequency sweep, select displays the
OPEN (FREQUENCY SWEEP POWER CAL.fpc FILE) dialog box. If the sweep mode is
set to a power sweep, select displays the OPEN (POWER SWEEP POWER CAL.ppc
FILE) dialog box.

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 5-49
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

= “NW EXTRACTION Menu” on page 5-51

Figure 5-22. POWER CAL Menu - Non-Power Sweep Modes (2 of 2)
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Power Menus — 2-Port VNAs

POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32

POWER CAL Menu - Segment-Based Sweep - 2-Port VNAs with Option 32

Previous

e “POWER Menu - Frequency-Based Sweep - 2-Port VNAs with Option 32” on page 5-18
e “POWER Menu - Segment-Based Sweeps - 2-Port VNAs” on page 5-20

Navigation

= MAIN | Power | POWER | Power Cal | POWER CAL

Both menus are identical for frequency-based and segment-based sweep.

Prerequisites

« Option 32 installed

e Sweep = Frequency and Segment-Based Sweep — See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Type:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Cal

Source Selection
| Src 2 out Port 1

Power Cal
| ON

Target Power
| 0 dBm

Perform Cal

Save Cal

!l

POWER CAL Menu (Non-Power Sweep Modes)

Available if a non-power sweep mode of Frequency-Based Sweep or Index-Based
Sweep 1is selected.

Port/Source Selection (Port 1/Port2 or Port 1/Port2/Src 2 out Port 1)

With Src2 Out Redirection OFF, button is named Port Selection. Select toggles
between Port 1, or Port 2.

With Src2 Out Redirection ON, button is named Source Selection. Select opens a
dialog to select Port 1, Port 2 or Src 2 out Port 1.

Select Port

Selecta portto use

‘ Fart 1 ‘ ‘ Fort 2 ‘

Src 2 out Port 1

Power Cal (Off/On)

If a successful power calibration has not been completed, the button is unavailable. If
a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Power (dBm)

Select displays the Target Power field toolbar and allows the user to enter power
levels in dBm.

i Target Power : 1.0000 dBm [ A " v H dBm | X |

Figure 5-23. POWER CAL Menu - Non-Power Sweep Modes (1 of 2)
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Save Cal

If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above). If the
sweep mode is set to a frequency sweep, select displays the SAVE AS (FREQUENCY
SWEEP POWER CAL.fpc FILE) dialog box.

e “SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 5-50
Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled. As above, if the sweep mode is set to a frequency sweep, select displays the
OPEN (FREQUENCY SWEEP POWER CAL.fpc FILE) dialog box. If the sweep mode is
set to a power sweep, select displays the OPEN (POWER SWEEP POWER CAL.ppc
FILE) dialog box.

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 5-49
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

e “NW EXTRACTION Menu” on page 5-51

Figure 5-23. POWER CAL Menu - Non-Power Sweep Modes (2 of 2)
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POWER CAL Menu

Previous

- Power-Based Sweep - 2-Port VNAs

e “POWER Menu - Power-Based Sweeps - 2-Port VNAs” on page 5-22

Navigation

= MAIN | Power | POWER | Power Setup | POWER SETUP | Power Cal | POWER CAL

Prerequisites

e Sweep = Power-Based Sweep (CW Frequency or Swept Frequency) — See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES |

Power Cal

Port Selection
| Port 1

[

Power Cal
| ON

Target Start Power
| 0 dBm

Target Stop Power
| 10 dBm

Perform Cal

POWER CAL Menu (Power Sweep Modes)

Available if Power Sweep (CW Frequency) or Power Sweep (Swept Frequency) is
selected.

Port Selection (Port 1/Port 2)

The Port Selection button toggles the port selection between Port 1 and Port 2.
Power Cal (Off/On)

If a successful power calibration has not been completed, the button is unavailable.

If a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Start Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

: Target Start Power : -30.0000 dBm [ e “ b “ dBm | &

Target Stop Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

i Target Stop Power : -20.0000 dBm [ & " i “ dBm | XJ

Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2) Dialog Box” on page 5-48
Save Cal
If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above).

If the sweep mode is set to a power sweep, select displays the SAVE AS (POWER
SWEEP POWER CAL.Ipc FILE) dialog box.

e “SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box”
on page 5-50

Figure 5-24. POWER CAL Menu - Power Sweep Modes (1 of 2)
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Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled.

As above, if the sweep mode is set to a frequency sweep, select displays the OPEN
(FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. The dialog box is similar
to the dialog box below:

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 5-49
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

e “NW EXTRACTION Menu” on page 5-51
Figure 5-24. POWER CAL Menu - Power Sweep Modes (2 of 2)
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Power Menus — 2-Port VNAs

POWER CAL Menu

Previous

- Power-Based Sweep - 2-Port VNAs with Option 32

e “POWER Menu - Power-Based Sweeps - 2-Port VNAs” on page 5-22

Navigation

= MAIN | Power | POWER | Power Setup | POWER SETUP | Power Cal | POWER CAL

Prerequisites

= Option 32 installed

e Sweep = Power-Based Sweep (CW Frequency or Swept Frequency) — See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Cal

(!

Source Selection
| Src 2 out Port 1

Power Cal
| ON

Target Start Power
| 0 dBm

Target Stop Power
| 10 dBm

Perform Cal

Save Cal

Recall Cal J
=

POWER CAL Menu (Power Sweep Modes)

Available if Power Sweep (CW Frequency) or Power Sweep (Swept Frequency) is
selected.

Port/Source Selection (Port 1/Port2 or Port 1/Port2/Src 2 out Port 1)

With Src2 Out Redirection OFF, button is named Port Selection. Select toggles
between Port 1, or Port 2.

With Src2 Out Redirection ON, button is named Source Selection. Select opens a
dialog to select Port 1, Port 2 or Src 2 out Port 1.

Select Port

Selectaporttouse

‘ Part 1 ‘ ‘ Paort 2 ‘

Src 2 out Port 1

Power Cal (Off/On)
If a successful power calibration has not been completed, the button is unavailable.

If a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Start Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

 Target Start Power : -30.0000 dBm [ A | v || dBm | -8

Figure 5-25. POWER CAL Menu - Power Sweep Modes (with Option 32) (1 of 2)
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Target Stop Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

 Target Stop Power : -20.0000 dBm | a | v || dBm | 8

Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2) Dialog Box” on page 5-48
Save Cal
If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above).

If the sweep mode is set to a power sweep, select displays the SAVE AS (POWER
SWEEP POWER CAL.Ipc FILE) dialog box.

e “SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box”
on page 5-50
Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled.

As above, if the sweep mode is set to a frequency sweep, select displays the OPEN
(FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. The dialog box is similar
to the dialog box below:

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 5-49
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

= “NW EXTRACTION Menu” on page 5-51

Figure 5-25. POWER CAL Menu - Power Sweep Modes (with Option 32) (2 of 2)
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POWER CALIBRATION (PORT 1/PORT 2) Dialog Box
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-40
Navigation

e MAIN | Power | POWER | Power Cal | POWER CAL | Perform Cal | POWER CALIBRATION
(PORT 1/PORT 2) Dialog Box

Power Calibration, (Port 1)

Power calibration in frequency sweep adjusts the source power to provide a constant level at the test port.

Fleaze engure that the appropriate power meter address is zet in the System-> Femote Interface menu.
The ‘w-band and/or the Ext.Power Meter, if used, must be set at the appropriate power meter address.

Instructions: W

1. Preset, Zero, and Calibrate the power meter.
Faor Best Resulks:
2. Connect the power meter to the dedicated GFIB interface, and the power sensor to the
1. Set the source power, port attenuator and power target so that
the test port level is correct at the desired port.,

degired DUT reference plane connected to port 1.

3. Select <Start Cal> to perform the calibration.

[ 0%

Figure 5-26. POWER CALIBRATION (PORT 1/PORT 2) Dialog Box

Overview

Power calibration in power sweep adjusts the source output power for the frequency specified over the power
sweep range to provide a linear power level as the calibration plane.

Instructions
1. Preset, Zero, and Calibrate the power meter.
2. Connect the power meter to the dedicated GPIB interface, and the power sensor to Port 1.
3. Select Start Cal to perform the calibration.
4. Click Close to return. Click Abort Cal to end calibration session.
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OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box

Overview

Allows the user to find, open, and recall a frequency sweep power calibration (FPC file). If a frequency sweep is
set, recalling a prior calibration displays the Open (FREQUENCY SWEEP POWER CAL FPC FILE) dialog box.

See left image in Figure 5-27.
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-40.
Navigation

= MAIN | Power | POWER | Power Cal | POWER CAL | Recall Cal | OPEN (FREQUENCY SWEEP
POWER CAL FPC FILE) Dialog Box

OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Allows the user to find, open, and recall a power sweep power calibration (PPC file). If a power sweep is set,
recalling a prior calibration from the Power Cal menu displays the Open (POWER SWEEP POWER CAL PPC
FILE) dialog box. See right image in Figure 5-27.

Previous
e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs” on page 5-44
Navigation

e MAIN | Power | POWER | Power Setup| POWER SETUP |Power Cal | POWER CAL | Recall Cal |
RECALL CAL (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Open

Lookin: | £ Data v OF e mE- Look i | 5 Data v| % @E
B A
My Recent Iy Recent
Documeits Documents
2 f‘:‘%
Desklop Desktop
My Documents My Documents
am004407 on am004407 on
AFLUTEROT | | AFLUTEROT | |
t} i e (G Fortife 3 \_,‘] File name: |ch_Port.ppc v
Arnikzu Network, | Files of lype: FrequencySweepPowerCalFiles ["fpcl ~ Aty Wetwork,  Files of type: PowerSweepPawerCalFiles [“ppcl v

At left, Open Frequency Sweep Power Cal FPC File ‘At right, Open Power Sweep Power Cal (PPC) File
Figure 5-27. OPEN FPC or PPC File Dialog Boxes
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SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box

Allows the user to save a frequency sweep power calibration (FPC file). If a frequency sweep is set, clicking
Save Cal displays the Save As (FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. See left image in
Figure 5-28.

Full Name

¢ SAVE AS (FREQUENCY SWEEP POWER CALIBRATION FPC FILE) Dialog Box
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAS” on page 5-40
Navigation

e MAIN | Power | POWER | Power Cal | POWER CAL | Save Cal | SAVE AS (FREQUENCY SWEEP
POWER CAL FPC FILE) Dialog Box

SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Allows the user to save a power sweep power calibration (PPC file). If a power sweep is set, clicking Save Cal
displays the Save As (POWER SWEEP POWER CAL FPC FILE) dialog box. See right image in Figure 5-28.

Previous
e “POWER CAL Menu - Power-Based Sweep - 2-Port VNAs” on page 5-44
Navigation

e MAIN | Power | POWER | Power Setup| POWER SETUP |Power Cal | POWER CAL | Save Cal |
SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box

save s SR (Jcovess 2| x|
Save in: I[f}Data j Q 1’ vy - Save in: I[f}Data j Q 1’ vy -

(e File name: IChfPOI’ﬂ fpc ZI Save I Aty Metwork EIEGEITE IChfPO rt1.ppc j Save I

Save as type [FreqSweepPowerCal Files (*fpc) =] Cancel | Save a3 type: |PowerSweepPowerCal Files (*ppc) | Cancel |

i i

At left, Save as Frequency Sweep Power Cal FPC File ‘At right, Save As Power Sweep Power Cal (PPC) File
Figure 5-28. SAVE AS FPC or PPC File Dialog Boxes
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NW EXTRACTION Menu

Full Name

* NW Extraction Menu
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-40
Navigation

e MAIN | Power | POWER | Power Cal | POWER CAL | NW Extraction

An additional function available with power calibrations is embedding or de-embedding, where an existing
power calibration is modified by the S-parameters in a .s2p file to reflect a network that was added after the
power calibration (embedding) or removed after calibration (de-embedding). These functions are placed on the
NW Extraction submenu (short for network extraction) shown in Figure 5-29. This refers to the calibration
options submenu where the .s2p file is often generated.

@

® ® ®

PowerCal X
Port Selection " ~|NW Extraction % NW Extraction % NW Extraction X
| Port 1 r - [ [
Load NW Extract  Load NW Extract -, Load NW Extract
Power Cal - Embed File - Embed File - Embed File
| ON NW Extract -Embed NW Extract -Embed NW Extract -Embed
Target Power | OFF | ON [ ON
| 0 dBm Load NW Extract Load NW Extract ,, Load NW Extract
- De-embed File - De-embed File - De-embed File
Perfoniies NW Extract -De-embed NW Extract -De-embed NW Extract-l)e—embei
| OFF OFF |
Save Cal
Recall Cal
NW Extraction » —

This menu enables the user to load files separately for 2. Loaded s2p file - Embed is ON

embedding and de-embedding. 3. Loaded s2p file - De-embed is ON

1. Power Cal menu NOTE: The updated cal file values (after embedding/

1. Selection opens NW Extraction menu. de-embedding) are applied to the system only if the
Click “Load NW Extract - Embed File” to select s2p |“Power Cal” status is ON. If the “Power Cal” status is
file for embedding. Once a valid .s2p file is selected, a |OFF, then the updated cal file values are applied to the
check mark will be displayed in the “Load NW Extract |system when it is turned ON.

- Embed Flle” menu item. The user is also allowed to turn ON/OFF the “NW Extract
- Embed / De-embed” ON/OFF toggle buttons to remove
the embedding / de-embedding effects from the existing
power calibration (the effect of .s2p file data is removed

from the power cal file values).

Click “Load NW Extract - De-embed File” to select
s2p file for de-embedding. Once a valid .s2p file is
selected, a check mark will be displayed in the “Load
NW Extract-De-embed File” menu item.

Figure 5-29. Power Menu Set - Frequency-Based Sweep (Linear or Log)
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5-10 External Source Power Menu - 2-Port VNAs

EXT. SRC POWER Menu - 2-Port VNAs

Full Name

e External Source Power Menu

Previous for Frequency- and Segmented-Based Sweeps
« “POWER SETUP Menu - Frequency-Based Sweep - 2-Port VNAs” on page 5-32
« “POWER SETUP Menu - Segment-Based Sweep - 2-Port VNAs” on page 5-34
Navigation for Frequency- and Segmented-Based Sweeps
e MAIN | Power | POWER | External Source Power | EXT SRC POWER
Previous for Power-Based Sweeps
e “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-36
Navigation for Power-Based Sweeps
e MAIN | Power | POWER | Power Setup | POWER SETUP | External Source Power | EXT SRC

POWER

Ext. Src Power

External Source #

| 4

|

External Source #

Selecting the External Source Number (External Source #) button displays the External
Source # field toolbar. Use the toolbar to select the external power source port
number.

: External Source # : 1 [ ~ H v H Enter |

Source Power (dBm)

The button is enabled if an external source is connected to the instrument. If active,
select displays the Source Power (dBm) field toolbar and allows setting the power
level for all connected external sources. If unavailable, external sources are not
connected.

! Source Power : 1.0000 dBm | ~ | v | dBm | X |

Figure 5-30. EXT SRC POWER (EXTERNAL SOURCE POWER) Menu
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5-11 Receiver Setup and Calibration Menus - 2-Port VNAs

The receiver setup and calibration menus are available for all sweep types.

RECEIVER SETUP Menu - 2-Port VNAs
Previous
e “POWER Menu - Frequency-Based Sweep - 2-Port VNAS” on page 5-16
Navigation
e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP
Menu Button Availability

e The top four (4) buttons are unavailable until a successful receiver calibration has been performed on the
Receiver Cal menu. After a successful calibration, the buttons are available (shown below).

Port 1 Test (Off/On)

Receiver Setup: O .
=== | Select toggles the receiver Port 1 Test Off and On.
Port 1 Test
| oM Port 1 Reference (Off/On)
ot This button is unavailable until a Perform Receiver Calibration has been completed.
| 7! il Once enabled, select toggles the Receiver Setup Port 1 Reference between off and on.
ON
Port 2 Test (Off/On)
Port 2 Test . . . . . . .
| This button is unavailable until a Perform Receiver Calibration has been completed.
CH Once enabled, select toggles the Receiver Port 2 Test between off and on.
ot Port 2 Reference (Off/On)
| o This button is unavailable until a Perform Receiver Calibration has been completed.
B Once enabled, select toggles the Receiver Setup Port 2 Reference between off and on.
: >
Receiver Cal Perform Receiver Cal
Select displays the RECEIVER CAL menu.
Save el = “RECEIVER CAL Menu - 2-Port VNAs” on page 5-54
Save Cal(s)
Recall C2i8 Select displays the SAVE RCVR CAL dialog box.
) e “SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box -
Receives 2-Port VNAs” on page 5-55
Utilites
Recall Cal(s)

Select displays the RECALL RCVR CAL dialog box.

e “RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box -
2-Port VNASs” on page 5-56

Receiver Cal Utilities
Select displays the RCVR UTILITIES menu.
e “RCVR UTILITIES Menu - 2-Port VNAs” on page 5-57

Figure 5-31. RECEIVER SETUP Menu
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RECEIVER CAL Menu - 2-Port VNAs

Previous

e “RECEIVER SETUP Menu - 2-Port VNAs” on page 5-53
e “POWER SETUP Menu - Power-Based Sweep Menu - 2-Port VNAs” on page 5-36
Navigation for Frequency- and Segmented-Based Sweeps
e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Perform Receiver Cal | RECEIVER

CAL

Navigation for Power-Based Sweeps

e MAIN | Power | POWER | Power Setup | POWER SETUP | Receiver Cal | RECEIVER SETUP |
Perform Receiver Cal | RECEIVER CAL

Receiver Cal

Receiver Type

| Test

Receiver Port

| Port 1

Driver Port

| Port 2

Begin Cal

llg .

RECEIVER CAL Menu Message
The menu displays a message: “Connect a through line between test ports.”
Receiver Type (Test/Reference)

After a successful receiver calibration, select toggles Receiver Type between Test
(default) and Reference. Reference is used for additional test loop calibration.

Receiver Port (Port 1/Port 2)

The Receiver Port toggle button switches the receiver port between Port 1 and Port 2.
Driver Port (Port 1/Port 2)

The Driver Port toggle button switches the driving port between Port 1 and Port 2.
Begin Cal

The Begin Calibration button starts the receiver calibration. During the calibration
process, the button dims and is unavailable. When the calibration is complete, the
button returns to normal.

At the end of successful calibration, the buttons on the RECEIVER SETUP menu are
enabled.

e “RECEIVER SETUP Menu - 2-Port VNAs” on page 5-53

Figure 5-32. RECEIVER CAL (RECEIVER CALIBRATION) Menu
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SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 2-Port VNAs
Previous

e “RECEIVER SETUP Menu - 2-Port VNASs” on page 5-53
Navigation

e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Save Cal(s) | SAVE RCVR CAL
(RECEIVER CALIBRATION RCVR FILE) Dialog Box

Save Rcvr. Cal

Savein: | |) Data ¥l @ T 2 @
> B 1com revwr

My Recent
Documents

Desklop

My Documents

oL
am004407 on
AFLUTEROT | |
‘;;l File name: v ) v |
Anritzu Netwaork | Save as type: [Rcwr Cal Files)[* revr) v |

Figure 5-33. SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box

Overview

Use the dialog box to navigate to the desired location, enter a unique RCVR file name, and click Save to save.
Click Cancel to exit the dialog box. Allows the user to save a receiver calibration (.rcvr) file.

Instructions
1. Navigate to the required location.
2. Click Save.

3. Click Close to return or Cancel to end recall session.

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 5-55



5-11 Receiver Setup and Calibration Menus - 2-Port VNAs Power Menus — 2-Port VNAs

RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 2-Port VNAs

Previous
e “RECEIVER SETUP Menu - 2-Port VNAs” on page 5-53
Navigation

= MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Recall Cal(s) | RECALL RCVR CAL
(RECEIVER CALIBRATION RCVR FILE) Dialog Box

Recall Revr. Cal

Look in: |5.:)Data v | y ¥ HEke

% Icom revr

My Recent
Documents |

Desklop

My Documents
|

43
am004407 on
AFLUTEROT | |
‘:;J File name: || o ' [ Open ]
2 . r —
Anritsu Netwark | Files of type: | [Rcvr Cal Files][*.rcvr) v | [ Cancel ]

Figure 5-34. RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box

Instructions

Use the Open dialog box to navigate to required directory and select the required RCVR file. Click Open to
recall the RCVR file. Click Cancel to exit the dialog box.
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RCVR UTILITIES Menu - 2-Port VNAs

Previous

e “RECEIVER CAL Menu - 2-Port VNASs” on page 5-54

Navigation

= MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Receiver Cal Utilities | RCVR

UTILITIES

Rcvr Utilities ¢

View Receiver
Table

Apply Cal To Sparam
| OFF

View Rcvr Table

The View Receiver Table button displays the VIEW RCVR CAL dialog box.
e “VIEW RECEIVER CAL Dialog Box - 2-Port VNAs” on page 5-58

Apply Cal. to Sparam (Off/On)

Toggles the application of S-Parameters to the calibration off and on.

Figure 5-35. RCVR UTILITIES (RECEIVER UTILITIES) Menu
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VIEW RECEIVER CAL Dialog Box - 2-Port VNAs
Previous

e “RCVR UTILITIES Menu - 2-Port VNAs” on page 5-57
Navigation

e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Receiver Cal Utilities | RCVR
UTILITIES | View Receiver Table | VIEW RECEIVER CAL Dialog Box

View Receiver Cal E|

Select Receiver Cal

Test: ) Part 1 *) Paort 2
Reference: () Port 1 ) Part 2

Part 2 Test ~
Cal Performed on: 9416420171 2:39:07 P
Cal Driver Port: Portl
Frequency Coefficient Cal Eff.Puwar
10MHz 02239 10 dBm
11.059642 MHz 0.2264 10 dBm
12119285 MHz 01915 10 dBm
13173927 MHz 02286 -10 dBm
14.23857 MHz 0.2300 -10 dBm 2
1R 200717 hil= 1 2and AR AR

Figure 5-36. VIEW RCVR CAL (VIEW RECEIVER CALIBRATION) Dialog Box

Instructions

Use the View Rcvr Cal dialog box to view the applicable Receiver Calibration report. Radio buttons allow
selection of following types of calibration data:

e Port 1 Test
= Port 1 Reference
« Port 2 Test
e Port 2 Reference

Click Print to print; Save Text As to save results as an ASCII TXT file to the desired directory or USB memory
device; or click Close to close the dialog box.

Information Fields

The information fields provided are:
< C(alibration date and time
e Port number
e Frequency

< Power in dB
e (Cal.Eff.Pwr (Calculated Effective Power) in dBm
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6-1  Chapter Overview

This chapter provides information on port power control and configuration and, if equipped, attenuator
configurations for the VNA in 4-Port Mode. The power menus and associated field toolbars allow the user to set
various power mode parameters which apply to the currently active channel. The power menus, their link
structure, appearance, and related dialog boxes vary depending on the setting of the SWEEP TYPE menu as
either a Frequency-Based Sweep (Linear or Log), a Segment-Based Sweep (Frequency- or Index-Based), or a
Power Sweep (CW Frequency or Swept Frequency).

Note For 2-Port Mode power menus, see Chapter 5, “Power Menus — 2-Port VNAS”.

6-2 Overview of Power Menus
The following 4-Port VNA power menus and dialog boxes are available. Note that several menus have variants
depending on the sweep type setting:
e “Power Menu Sets” on page 6-6
e “Power Menus for Frequency-Based Sweep - 4-Port VNAS” on page 6-6
e “Power Menus for Frequency-Based Sweep - 4-Port VNAs (Option 32)” on page 6-8
e “Power Menus for Segment-Based Sweep - 4-Port VNAs” on page 6-10
e “Power Menus for Power-Based Sweep - 4-Port VNAs” on page 6-12
e “Power Menus for Power-Based Sweep - 4-Port VNAs (Option 32)” on page 6-14
e “Power Menu Variants - 4-Port VNAs” on page 6-16
* “POWER Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-16
e “POWER Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-18
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
e “POWER Menu - Power-Based Sweep - 4-Port VNAS” on page 6-22
e “POWER Menu - Power-Based Sweep - 4-Port VNAs with Option 32” on page 6-24
« “Attenuators Menu Variants - 4-Port VNAs” on page 6-26
e “ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-26
e “ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-27
e “ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-28
e “ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs with Option 32” on page 6-29
e “ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs” on page 6-30
e “ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs with Option 32” on page 6-31
e “Power Setup Menu Variants - 4-Port VNASs” on page 6-32
e “POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-32
e “POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-33
e “POWER SETUP Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-35
e “POWER SETUP Menu - Segment-Based Sweep - 4-Port VNAs with Option 32” on page 6-36
e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs” on page 6-37
e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs with Option 32” on page 6-39
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Power Menus — 4-Port VNAs

« “Power Cal Menu Variants -
“POWER CAL Menu -
“POWER CAL Menu -
“POWER CAL Menu -
“POWER CAL Menu -
“POWER CAL Menu -
“POWER CAL Menu -

4-Port VNAs” on page 6-41

Frequency-Based Sweep - 4-Port VNAS” on page 6-41
Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-43
Segment-Based Sweep - 4-Port VNAs” on page 6-41

Segment-Based Sweep - 4-Port VNAs with Option 32” on page 6-43
Power-Based Sweep - 4-Port VNAS” on page 6-45

Power-Based Sweep - 4-Port VNAs with Option 32” on page 6-47

“POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box” on page 6-49
“OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box” on page 6-50
“OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 6-50
“SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 6-51
“SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 6-51
= “External Source Power Menu - 4-Port VNAs” on page 6-54
e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54
e “Receiver Setup and Calibration Menus - 4-Port VNAs” on page 6-55
e “RECEIVER SETUP Menu - 4-Port VNAs” on page 6-55
e “RECEIVER CAL Menu - 4-Port VNAS” on page 6-57
= “SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box” on page 6-58
e “RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box” on page 6-59
e “RCVR UTILITIES Menu - 4-Port VNAS” on page 6-60
e “VIEW RCVR CAL Dialog Box” on page 6-61
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6-3 Factors Governing Structure/Availability of Power Menus

As mentioned before, the POWER menu and its related sub-menus vary in menu appearance, menu links,
button presence, and button type (read/write vs. read-only) depending on a number of factors including:

e Type of sweep set

e Instrument model number

Installed options

Application receiver configuration mode

Frequency range configured

Sweep Types
The instrument sweep type setting changes the POWER Menu Set depending on if the Sweep Type is set to
« Frequency-Based (Linear)
= Frequency-Based (Log)
e Segmented Sweep (either Frequency-Based or Index-Based)
= Power Sweep (either CW Freq or Swept Freq)

VNA Model, Option, and Mode

For MS4642B, MS4644B, and MS4645B VNAs, the POWER menu variants depend on the sweep type selected
above and whether Multiple Source and mm-Wave are selected.

For MS4647B VNAs without Option 8x, the POWER menu variants depend on the sweep type set above, and
whether Multiple Source and BB/mm-Wave are selected.

For MS4647B VNAs, additional menu changes depend on the frequency range covered, the Receiver
Configuration Mode if set to Modular Broadband or Modular Broadband with Multiple Source:

e Modular Broadband requires a MS4647B with Option 8x and an attached 3739x Test Set. Menus change
depending the sweep type set above and the frequency range set, particularly depending on below,
across, and above 54 GHz.

e Modular Broadband (a MS4647B with Option 8x and Option 61/62 providing attenuators) with Multiple
Source can be configured. If at least one band is configured with a frequency greater than 54 GHz, an
additional button is present.

Attenuator Menu Button Availability

The available buttons in the ATTENUATORS menu depend on which attenuator option has been installed in
the instrument and the sweep type setting.

« Option 61 Installed - Port 1 Source Attenuator and Port 2 Test Attenuator

e If Option 61 (Port 1 Source Attenuator and Port 2 Test Attenuator) is installed, only the first and
fourth buttons are active. The other buttons are unavailable.

e Option 62 Installed - Port 1 and Port 2 Source Attenuators, Port 1 and Port 2 Test Attenuators:

= If Option 62 (Port 1 Source Attenuator, Port 2 Source Attenuator, Port 1 Test Attenuator, and
Port 2 Test Attenuators) is installed, all buttons are available.

e No Attenuator Options Installed

e If neither attenuator option is installed, the Attenuators button (on the POWER or POWER SETUP
menu) and the ATTENUATORS menu are unavailable. Contact Anritsu Customer Service for more
information.

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 6-3
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6-4 Maximum and Minimum Power Settings

For all configurations, the maximum power setting is +15 dBm. For all configurations below 54 GHz, the
minimum power setting is —30 dBm and for above 54 GHz, the minimum power setting is —60 dBm. These
minimum power settings can be further lowered by application of internal attenuators, linear power
calibration effects, and/or the connected presence of OEM millimeter-wave modules.

e The power settings are set by the appropriate Start, Stop, and/or Single Power buttons and their related
field toolbars.

« Below 54 GHz, the user defined start, stop, and/or single power settings are then modified by the effects
of any applied attenuators (if equipped), and the relevant Linear Power Calibration and displayed as the
appropriate read-only Effective Power button.

e Above 54 GHz, the user defined start, stop, and/or single power settings are then modified by the effects
of the relevant Linear Power Calibration (noting that internal attenuator effects are not applied above
54 GHz) and displayed as the appropriate read-only Effective Power button.

e Depending the VNA model and the equipped test set, where the frequency range as less than 54 GHz,
greater than 54 GHz, or across 54 GHz, some of the following read-only Effective Power buttons appear:

Effective Start Power

Effective Start Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Start Power button present.

Effective Start Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Start Power button present.

Effective End Power

Effective Stop Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective End Power button present.

Effective Stop Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective End Power button present.

Effective Single Power

Effective Single Power < 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Single Power button present.

Effective Single Power > 54 GHz — Button is only available when 3743A Modules are in use. If not
present, only the Effective Single Power button present.

e For VNAs where frequencies either cross 54 GHz (MS4647B VNA) or use frequencies above 54 GHz
(MS464xB VNA with Option 8x and E-Band or W-Band modules), additional buttons of Effective Start
Power > 54 GHz, Effective Stop Power > 54 GHz, and Effective Single Power > 54 GHz are present.

e Where compatible with the various options above, the 4-Port VNA power maximum and power minimum
are the same as for the 2-Port VNA less the loss of the Test Set and cables.

A summary of the power settings is in Table 6-1, "Summary of Maximum and Minimum Power Levels" below.

PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Power Menus — 4-Port VNAs

6-4 Maximum and Minimum Power Settings

Table 6-1. Summary of Maximum and Minimum Power Levels
VNA, Power Level, Power
and Frequency Setting Factors Affecting Resultant Effective
Range Power Sweep Type Max/Min? Effective Power Power
Any MS464xB VNA +15 dBm | Option 61/6b2 Effects at left can lower
Maximum Power Any maximum | Attenuators effective maximum
Above, Below, or Linear Power power.
Across 54 GHz Calibration
Any MS464xB VNA | Power Sweep CW —30 dBm | Option 61/62 Effects at left can lower
Minimum Power for | Single Power Mode minimum | Attenuators Sg\?vcetlrvti ESSIT#; 30
Less Than 54 GHz Power Sweep; Swept gnlgsr Rower 4Bm.
Frequency alibration
Power Sweep; Swept
Frequency Single Power
MS4647B VNAs Power Sweep: Swept —60 dBm | Below 54 GHz: The default minimum
with BB/mm-Wave | Frequency minimum : power for frequencies
Option 61/062 X
H C
Option 80/81 Power Sweep: Swept Attenuators I(;s(,)sdtgan 54 d(?HZ IS
Minimum Power for | Frequency Single Power . . M and for
Linear Power frequencies greater than
Less Than 54 GHz Calibration 54 GHz is -60 dB
to Greater Than zIS- m.

54 GHz Above 54 GHz: The effects at left are
Attenuators have no | applied to these default
effect above 54 GHz. | values can lower the
Li P effective minimum
let'at? ' t.ower power below the default

alioration value in each frequency
range.
MS464xB VNAs —100 dBm | VNA Attenuators The default minimum
with mm-Wave minimum | have no effect on power for any frequency

Option 82/83 and
OML/VDI mm-Wave
Modules

Any

OML/VDI modules at
any frequency.

Linear Power
Calibration

is always -100 dBm.

The effects at left are
applied to these default
values can lower the
effective minimum
power below the default
value in each frequency
range.

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

b.The Active Measurement Suite - Option 61 provides two attenuators; one if the Source 1 Path, and one in the Receive 2 Path.
Option 62 provides four attenuators; One in each Source Path and one in each Receive Path.

c.Broadband/Millimeter-Wave System — ME7838Series system with MS4647B VNA, Option 8%, 3739x Test Set, and Broadband

Modules.

d.Millimeter-Wave System — Any MS464xB VNA, with Option 8x, 3739x Test Set, and OML or VDI Millimeter-Wave Modules.

MS4640B Series VNA UIRM

PN: 10410-00319 Rev: K
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6-5 Power Menu Sets Power Menus — 4-Port VNAs

6-5 Power Menu Sets

Power Menus for Frequency-Based Sweep - 4-Port VNAs

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

@_

Port 1 Test
| ON

Coupled

y —

Figure 6-1. Power Menu Set - Frequency-Based Sweep (Linear or Log) (1 of 2)
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6-5 Power Menu Sets

This power menu set, including menu appearance and
menu links, is available if Sweep Type is set to
Frequency-Based (Linear) or Frequency-Based (Log),
When Modular BB is enabled on the APPLICATION
menu on MS4647B only when equipped with Options
007, 070, and 08x, some power menus have either
relabeled buttons or additional buttons. The button
changes are related to power levels above and below
54 GHz.

1. “POWER Menu - Frequency-Based Sweep - 4-Port
VNAS” on page 6-16.

. “ATTENUATORS Menu - Frequency-Based Sweep -

4-Port VNAS” on page 6-26.

. “POWER SETUP Menu - Frequency-Based Sweep -

4-Port VNAS” on page 6-32.

. “RECEIVER SETUP Menu - 4-Port VNAS”

on page 6-55.

5. “RECEIVER CAL Menu - 4-Port VNAS” on page 6-57.
6. “RCVR UTILITIES Menu - 4-Port VNAS”

on page 6-60.

. "EXT. SRC POWER Menu - 4-Port VNA”

on page 6-54.

. “POWER CAL Menu - Frequency-Based Sweep -

4-Port VNAS” on page 6-41

Figure 6-1. Power Menu Set - Frequency-Based Sweep (Linear or Log) (2 of 2)

MS4640B Series VNA UIRM
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Power Menus for Frequency-Based Sweep - 4-Port VNAs (Option 32)

The power menu set for frequency-based sweep with Option 32 installed is shown in the figure below.

Source Attenuator
| 0 dB

Source Selection
| Src 2 out Port 2

MNCTE

Port 3,4 sowrce
attenuator applies to
source 2 redirected out
port 1,2 in this mode

4% Select Port

Other Setup ™ Port Selection
| Src 2 out Port 2

0 dB/GHz S

Selecta portto use

Fart 3

Coupled Src 2 out Part 1 Src 2 out Port 2

Figure 6-2. Power Menu Set - Frequency-Based Sweep with Option 32 (1 of 2)
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6-5 Power Menu Sets

With Option 32 installed, the Source 2 power can be
redirected out of Port 1 or Port 2.

When SRC2 Out Redirection is ON, all other menus
remain the same except for those that are shown above.

When SRC2 Out Redirection is OFF, Port selection
reverts to a toggle between a choice of Port 1, Port 2,
Port 3, or Port 4.

o

. “POWER Menu - Frequency-Based Sweep - 4-Port

VNAs with Option 32" on page 6-18.

“POWER SETUP Menu - Frequency-Based Sweep -
4-Port VNAs with Option 32” on page 6-33

“POWER CAL Menu - Frequency-Based Sweep -
4-Port VNAs with Option 32” on page 6-43

4. Select Port Dialog Box

MATTENUATORS Menu - Frequency-Based Sweep -
4-Port VNAs with Option 32" on page 6-27

Figure 6-2. Power Menu Set - Frequency-Based Sweep with Option 32 (2 of 2)
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Power Menus — 4-Port VNAs

Power Menus for Segment-Based Sweep - 4-Port VNAs

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

Other Setup ™

MNOTE

(POWER SETUP menu is not )
present for segmented
sweeps. See FREQ or INDEX
BASED SETUP menus for
sweep table power
configuration.

POWER SETUP menu (below)
is present for systems with
Option 032 installed to
provide for Source 2

See Seg. Sweep
table for Power
refated items,

\redirection out of Port 1. y

e

Port 1 Test

| ON

Figure 6-3. Power Menu Set - Segmented Sweeps (Frequency or Index-Based) (1 of 2)
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6-5 Power Menu Sets

This power menu set is available if Sweep Type is set to
Segmented Sweep (Frequency-Based) or Segmented
Sweep (Index-Based). When Modular BB is enabled on
the APPLICATION menu, some power menus have
relabeled buttons and/or additional buttons. The power
settings for segmented sweeps (frequency-based or
index-based) are in the segmented-sweep input tables.

1. “POWER Menu - Segment-Based Sweep - 4-Port
VNAS” on page 6-20.

2. “ATTENUATORS Menu - Segment-Based Sweep -
4-Port VNAS” on page 6-28.

3. "POWER CAL Menu - Segment-Based Sweep -
4-Port VNAS” on page 6-41

4.

“RECEIVER SETUP Menu - 4-Port VNAS”
on page 6-55

The POWER SETUP menu is not present for
segmented sweeps. See “FREQ BASE SETUP
Menu” on page 7-6 or the “INDEX BASE SETUP
Menu” on page 7-12. menus for sweep table power
configuration.

The POWER SETUP menu (shown above) is present
for systems with Option 32 installed to provide for
Source 2 redirection out of Port 1 or Port 2.

MEXT. SRC POWER Menu - 4-Port VNA”
on page 6-54

7. “RECEIVER CAL Menu - 4-Port VNASs” on page 6-57.

8. “RCVR UTILITIES Menu - 4-Port VNASs”

on page 6-60.

Figure 6-3. Power Menu Set - Segmented Sweeps (Frequency or Index-Based) (2 of 2)
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Power Menus for Power-Based Sweep - 4-Port VNAs

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

®

Power F

0.2564 dB

Coupled

Src2 Out Redirection

Figure 6-4. Power Menu Set - Power-Based Sweep (CW or Swept Frequency) (1 of 2)
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6-5 Power Menu Sets

This power menu set is available if Sweep Type is set to
Power Sweep (CW Freq) or Power Sweep (Swept Freq).
When Modular BB is enabled on the APPLICATION
menu, some power menus have relabeled buttons and/or
additional buttons.

1. “POWER Menu - Power-Based Sweep - 4-Port VNAS”
on page 6-22

2. “POWER SETUP Menu - Power-Based Sweep Menu
- 4-Port VNAS” on page 6-37

3. “ATTENUATORS Menu - Power-Based Sweep -
4-Port VNAS” on page 6-30

4.

“POWER CAL Menu - Power-Based Sweep - 4-Port
VNAS” on page 6-45

5. "RECEIVER SETUP Menu - 4-Port VNAs”

on page 6-55

6. “RECEIVER CAL Menu - 4-Port VNAS” on page 6-57
7. “"RCVR UTILITIES Menu - 4-Port VNAS” on page 6-60

8. “EXT. SRC POWER Menu - 4-Port VNA”

on page 6-54

Figure 6-4. Power Menu Set - Power-Based Sweep (CW or Swept Frequency) (2 of 2)
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Power Menus — 4-Port VNAs

Power Menus for Power-Based Sweep - 4-Port VNAs (Option 32)

The power menu set for power-based sweep with Option 32 installed is shown in the figure below.

©
o———

Power Points

40
Port Selection
| Src 2 out Port 2

Start i

-10 dBm

0 dB

0.2564 dB

Source Selection
| Src 2 out Port 1

Coupled

MNOTE

Fort 3.4 sotwece
attenuator applies to
sowree 2 redirected out
port 1,2 in ihis mode

== Select Port

Selecta portto use

Fart1

Sro 2 out Port 1 Src 2 outPort 2

Figure 6-5. Power Menu Set - Power-Based Sweep with Option 32 (1 of 2)
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6-5 Power Menu Sets

With Option 32 installed, the Source 2 power can be
redirected out of Port 1 or Port 2.

When SRC2 Out Redirection is ON, all other menus
remain the same except for those that are shown above.

When SRC2 Out Redirection is OFF, Port selection
reverts to a toggle between a choice of Port 1, Port 2,
Port 3, or Port 4.

o

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

with Option 32” on page 6-24.

“POWER SETUP Menu - Power-Based Sweep Menu
- 4-Port VNAs with Option 32” on page 6-39

“POWER CAL Menu - Power-Based Sweep - 4-Port
VNAs with Option 32” on page 6-47

4. Select Port Dialog Box

MATTENUATORS Menu - Power-Based Sweep -
4-Port VNAs with Option 32" on page 6-31

Figure 6-5. Power Menu Set - Power-Based Sweep with Option 32 (2 of 2)
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Power Menus — 4-Port VNAs

6-6

Power Menu Variants - 4-Port VNAs

POWER Menu - Frequency-Based Sweep - 4-Port VNAs
Previous

e “MAIN MENU” on page 2-1
Navigation
MAIN | Power | POWER
Prerequisites

Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power[CoupIedE

Port 1 Power

-10 dBm

Port 2 Power

-10 dBm

Port 3 Power

-10 dBm

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 all
other port power levels.

-5.0000 dBm

: Port 1 Power : [ ~ H v H dBm | X

_ |Effective (Port 1) Power (dBm)

Read-only display. Shows the effective Port 1 power after any applied attenuator.
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 all
other port power levels.

-10.0000 dBm

: Port 2 Power : [ ~ H v H dBm | X

Port 4 Power

Effective (Port 2) Power (dBm)

| ol ONci Read-only display. Shows the effective Port 2 power after any applied attenuator.
| Port 3 Power
Select displays the Port 3 Power field toolbar and allows setting the port 3 power level
A : L in dBm. If Port Power is set to coupled, changes to the Port 3 Power level affect all
S other port power levels. The toolbar is similar in appearance to the Port 2 Power
(dBm) toolbar above.
Power Cal W Effective (Port 3) Power (dBm)
Read-only display. Shows the effective Port 3 power after any applied attenuator.
Receiver Cal ®
Port 4 Power
ot s Select displays the Port 4 Power field toolbar and allows setting the port 4 power level
o S in dBm. If Port Power is set to coupled, changes to the Port 4 Power level affect all
other port power levels. The toolbar is similar in appearance to the Port 2 Power
EXte'%a‘Lgfurce > (dBm) toolbar above.
Effective (Port 4) Power (dBm)
L = Read-only display. Shows the effective Port 4 power after any applied attenuator.
Figure 6-6. POWER [COUPLED] Menu - Frequency-Based Sweep - 4-Port VNAs (1 of 2)
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Attenuators
Button Not Present

If the Attenuators button is not present, the SWEEP TYPE is set to Power-Based
Sweep (CW or Swept Frequency). The button is available on the POWER SETUP
menu described in the section below. The operation on the POWER SETUP menu is
the same as described here.

Button Not Available

If the Attenuators button is unavailable, the attenuator options have not been
installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
= Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

« Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

e In 4-Port Mode, the two attenuators control Port 1-2 and Ports 3-4.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNASs”
on page 6-26

Power Cal
Select displays the POWER CAL menu.
 “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-41
Receiver Cal
Select displays the RECEIVER SETUP menu.
e “RECEIVER CAL Menu - 4-Port VNAS” on page 6-57
Other Setup (Power)

Select displays the POWER SETUP [1], POWER SETUP [2], or the POWER SETUP [C]
menu. The name of the POWER SETUP menu depends on the settings of the Power
Selection button and the Port Power button.

e “POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-32
External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.

e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54
Figure 6-6. POWER [COUPLED] Menu - Frequency-Based Sweep - 4-Port VNAs (2 of 2)
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POWER Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32
Previous
e “MAIN MENU” on page 2-1
Navigation
e MAIN | Power | POWER
Prerequisites
= Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power[Coupled]—3€ |Port 1 Power

Port 1 Power ~ |Select displays the Port 1 Power field toolbar and allows setting the port 1 power level
| 10 dBm in dBm. If Port Power is set to coupled, changes to the Port 1 Power level affect all

other port power levels.
| : Port 1 Power : -5.0000 dBm [~ | v || dBm | X
Port 2 Power Effective (Port 1) Power (dBm)
| 10 dBm Read-only display. Shows the effective Port 1 power after any applied attenuator.
| Port 2 Power

Select displays the Port 2 Power field toolbar and allows setting the port 2 power level
Src2 Out Portl Power in dBm. If Port Power is set to coupled, changes to the Port 2 Power level affect all
| -10 dBm other port power levels.

: Port2 Power : -10.0000 dBm | a | v || dBm | X |

Src2 Out Port2 Power
| -10 dBm

Effective (Port 2) Power (dBm)
Read-only display. Shows the effective Port 2 power after any applied attenuator.
Src2 Out Port1 Power

| Select displays the Src2 Out Portl Power field toolbar and allows setting the power
level in dBm. If Port Power is set to coupled, changes to the Src2 Out Portl Power
level affect the Port 1 Power level

 Src2 Out Portl Power : [~ |~ | dBm | X |
Power Cal  » Effective (Src2 Out Port1) Power (dBm)

Read-only display. Shows the effective Src2 Out Portl power after any applied
Receiver Cal > attenuator.

Src2 Out Port2 Power

Select displays the Src2 Out Port2 Power field toolbar and allows setting the power
level in dBm. If Port Power is set to coupled, changes to the Src2 Out Port2 Power
External Source j affect the Port 2 Power level.

Power
: Src2 Out Portl Power : | dBm | X

Figure 6-7. POWER [COUPLED] Menu - Frequency-Based Sweep - 4-Port VNAs (1 of 2)

Attenuators P

Other Setup M
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Power Menus — 4-Port VNAs 6-6 Power Menu Variants - 4-Port VNAs

Effective (Src2 Out Port2) Power (dBm)

Read-only display. Shows the effective Src2 Out Port2 power after any applied
attenuator.

Attenuators
Button Not Present

If the Attenuators button is not present, the SWEEP TYPE is set to Power-Based
Sweep (CW or Swept Frequency). The button is available on the POWER SETUP
menu described in the section below. The operation on the POWER SETUP menu is
the same as described here.

Button Not Available

If the Attenuators button is unavailable, the attenuator options have not been
installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
« Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

e In 4-Port Mode, the two attenuators control Port 1-2 and Ports 3-4.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs with Option
32” on page 6-27

Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32”
on page 6-43

Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER CAL Menu - 4-Port VNASs” on page 6-57
Other Setup (Power)

Select displays the POWER SETUP [1], POWER SETUP [2], or the POWER SETUP [C]
menu. The name of the POWER SETUP menu depends on the settings of the Power
Selection button and the Port Power button.

e “POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs with Option
32” on page 6-33

External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54

Figure 6-7. POWER [COUPLED] Menu - Frequency-Based Sweep - 4-Port VNAs (2 of 2)

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 6-19
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POWER Menu - Segment-Based Sweep - 4-Port VNAs

Previous

e “MAIN MENU” on page 2-1

Navigation

* MAIN | Power | POWER

Prerequisites

e Sweep Type = Frequency-Based Segmented Sweep or Index-Based Segmented Sweep - See “Sweep Setup
and Sweep Type Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power[Coupled]=2¢

Attenuators ™

Power Cal >

Receiver Cal ™

Other Setup ™

External Source >
Power

MNOTE

See Seg. Sweep
table for Power
related items,

[€lBack Next[2] ﬂ

Attenuators Button
Button Not Present

If the Attenuators button is not present, the SWEEP TYPE is set to Power-Based
Sweep (CW or Swept Frequency). The button is available on the POWER SETUP
menu described in the section below. The operation on the POWER SETUP menu is
the same as described here.

Button Not Available

If the Attenuators button is unavailable, the attenuator options have not been
installed in your instrument. Contact Anritsu Customer Service for more
information.

Button Available
If the Attenuators button is available, one of the attenuator options has been installed:
= Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

e In 4-Port Mode, the two attenuators control Port 1-2 and Ports 3-4.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-28
Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-41
Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER CAL Menu - 4-Port VNAs” on page 6-57

Figure 6-8. POWER [COUPLED] Menu - Segment-Based Sweep - 4-Port VNAs (1 of 2)
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Other Setup (Power)

e The POWER SETUP menu is not available if sweep is set to a frequency-based
or index-based segment sweep. Instead, power configuration is on a
per-segment basis and is configured at the FREQ BASE SETUP or the INDEX
BASE SETUP menus. “POWER SETUP Menu - Segment-Based Sweep - 4-Port
VNASs” on page 6-35.

e The POWER SETUP menu is available (via Other Setup) when Option 32 is
installed. See “POWER SETUP Menu - Segment-Based Sweep - 4-Port VNAs
with Option 32” on page 6-36.

External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54

Figure 6-8. POWER [COUPLED] Menu - Segment-Based Sweep - 4-Port VNASs (2 of 2)
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Power Menus — 4-Port VNAs

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

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Power | POWER

Prerequisites

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Points

Power[CoupIedE

| 40

Port Selection

| Port 1
Start

| 20 dBm
|

Stop

| -10 dBm

Power Offset

| 0 dB

Step Size

| 02564 dB

Power Setup

Power Points

Select displays the Power Points field toolbar and allows selection of the total number
of power points in the sweep.

: Power Points : 60 [ ~ H v H Enter | X

Port Selection
The Port Selection button displays the SELECT PORT dialog box which allows touch
screen selection of Port 1, Port 2, Port 3, or Port 4. The selected port is shown in the
button display field.

Select Port gl

Selecta portto use

‘ Port1 ‘ ‘ Fort 2 ‘

‘ Fart 3 ‘ ‘ Fart 4 ‘

Start (Power) (dBm)
Select displays the Start (dBm) field toolbar where the start power level is set.

L~ | v ]| dBm | X

i Start : -20.0000 dBm

Effective Start (Power) (dBm)

A read only display that shows the effective start power after the application of any
attenuator effects.

Stop (Power) (dBm)
Select displays the Stop (dBm) field toolbar where the stop power level is set.

i Stop : -10.0000 dBm | a | v || dBm | X |

Figure 6-9. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNAs (1 of 2)
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Effective Stop (Power) (dBm)

A read only display that shows the effective stop power after the application of any
attenuator effects.

Power Offset (dB)
Select displays the Power Offset (dB) field toolbar where offsets can be applied.

. Power Offset : -10.0000 dB |~ | v ] dB | X |

Step Size (dB)

The button display field calculates the step size (in dB) based on the start value, stop
value, and the number of power points set in the field toolbars above or allows input
of a required step size value. If a new value is input, the number of power points
changes as required.

 Step Size : 0.2041 dB |~ ]l v ] dB | X |

Power Setup

Select displays the POWER SETUP menu which contains the controls for
Attenuators, Receiver Cal, and External Source Power. For a frequency-based sweep,
these controls are located on the POWER menu.

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

e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs” on
page 6-37

Figure 6-9. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNASs (2 of 2)
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Power Menus — 4-Port VNAs

POWER Menu - Power-Based Sweep - 4-Port VNAs with Option 32

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Power | POWER

Prerequisites

= Option 32 installed

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Points

Power[CoupIeaE

| 40

Port Selection

| Src 2 out Port 2

Start

| 20 dBm

Stop

| -10 dBm

Power Offset

| 0 dB

Step Size

| 0.2564 dB

Power Setu

Power Points

Select displays the Power Points field toolbar and allows selection of the total number
of power points in the sweep.

: Power Points : E60 [ ~ " v H Enter | X |

Port Selection

The Port Selection button displays the SELECT PORT dialog box which allows touch
screen selection of Port 1, Port 2, Port 3, Port 4, Src 2 out Port 1, or Src 2 out Port 2.
The selected port is shown in the button display field.

Select Port

Selectaportto use

Fart 3 ‘ Fart 4

Sro 2 out Port 1 Sro 2 out Port 2

Start (Power) (dBm)
Select displays the Start (dBm) field toolbar where the start power level is set.

 Start : 200000 dBm [~ | v || dBm | X|

Effective Start (Power) (dBm)

A read only display that shows the effective start power after the application of any
attenuator effects.

Stop (Power) (dBm)
Select displays the Stop (dBm) field toolbar where the stop power level is set.

iStop : -10.0000 dBm [~ || v || dBm | X|

Figure 6-10. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNAs (1 of 2)
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Effective Stop (Power) (dBm)

A read only display that shows the effective stop power after the application of any
attenuator effects.

Power Offset (dB)
Select displays the Power Offset (dB) field toolbar where offsets can be applied.

. Power Offset : -10.0000 dB |~ | v ] dB | X |

Step Size (dB)

The button display field calculates the step size (in dB) based on the start value, stop
value, and the number of power points set in the field toolbars above or allows input
of a required step size value. If a new value is input, the number of power points
changes as required.

 Step Size : 0.2041 dB |~ ]l v ] dB | X |

Power Setup

Select displays the POWER SETUP menu which contains the controls for
Attenuators, Receiver Cal, and External Source Power. For a frequency-based sweep,
these controls are located on the POWER menu.

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

e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs with Option
32” on page 6-39

Figure 6-10. POWER [COUPLED] Menu - Power-Based Sweep - 4-Port VNAs (2 of 2)
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Power Menus — 4-Port VNAs

6-7 Attenuators Menu Variants - 4-Port VNAs

ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs

Previous

e “POWER Menu - Frequency-Based Sweep - 4-Port VNAS” on page 6-16

Navigation

e MAIN | Power | POWER

Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators
---Ports 1,2

Source Attenuator

| 0 dB

Test Attenuator

Source Attenuator (Ports 1,2) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the
Port 1,2 attenuation in 10 dB increments.

10.0000 dB

: Source Attenuator : [ ~ H v H dB | X

Test Attenuator (Ports 1,2) (dB)

Test Attenuator

| 0 dB

| 0 ¢ Select displays the Test Attenuator field toolbar and allows the user to set the
——Ports 34— Test Port 1,2 attenuation in 10 dB increments.
|S°U“39 Ao  Test Attenuator : 20.0000 dB |~ | v | dB | X |
0 dB

Source Attenuator (Ports 3,4) (dB)

Select displays Source Attenuator field toolbar and allows the user to set the Port 3,4
attenuation in 10 dB increments.

10.0000 dB

: Source Attenuator : [ ~ H v H dB | X

Test Attenuator (Ports 3,4) (dB)

Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 3,4 attenuation in 10 dB increments.

20.0000 dB

 Test Attenuator : [ ~ H v H dB | X

Figure 6-11. ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNASs
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ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32
Previous

e “POWER Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-18
Navigation

e MAIN | Power | POWER
Prerequisites

« Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators E Source Attenuator (Ports 1,2) (dB)
LS Select displays the Source Attenuator field toolbar and allows the user to set the
Source Attenuator Port 1,2 attenuation in 10 dB increments.
| 0 dB :
: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator
| 0 dB Test Attenuator (Ports 1,2) (dB)
——Ports 34— Select displays the Test Attenuator field toolbar and allows the user to set the
Source Atter i Test Port 1,2 attenuation in 10 dB increments.
| L el  Test Attenuator : 20.0000 dB [~ ~ | dB | X |
Test Attenuator
| 0'dB Source Attenuator (Ports 3,4) (dB)
Select displays Source Attenuator field toolbar and allows the user to set the Port 3,4
attenuation in 10 dB increments.
: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator (Ports 3,4) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
N— Test Port 3,4 attenuation in 10 dB increments.
a,,‘;’,";;f;f;;‘;“;f;i,o : Test Attenuator : 20.0000 dB [ A ” v H dB | X |
sotrce 2 redirected out
port 1,2 in this mode

Note: “Port 3,4 source attenuator applies to source 2 redirected out port 1,2 in this
- —=r |mode.” This note appears when Option 32 is installed and SRC2 Out Redirection is
=== |toggled ON (via the Power | Other Setup menu).

Figure 6-12. ATTENUATORS Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32
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Power Menus — 4-Port VNAs

ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs

Previous

e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20

Navigation

= MAIN | Power | POWER

Prerequisites

e Sweep Type = Segment-Based Sweep (Frequency or Index) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

< MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators

~---Ports 1,2----

Source Attenuator

| 0 dB

Test Attenuator

| 0 dB

~---Ports 3,4----

Source Attenuator (Ports 1,2) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the

Port 1,2 attenuation in 10 dB increments.

| Test Attenuator :

20.0000 dB

[ L wE. XJ

Test Attenuator (Ports 1,2) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the

Test Port 1,2 attenuation in 10 dB increments.

Source Attenuator

| 0 dB

Test Attenuator

| 0 dB

| 8

| Test Attenuator :

20.0000 dB

[ L wE. XJ

Source Attenuator (Ports 3,4) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the

Port 3,4 attenuation in 10 dB increments.

| Source Attenuator :

10.0000 dB

I | XJ

Test Attenuator (Ports 3,4) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the

Test Port 3,4 attenuation in 10 dB increments.

| Test Attenuator :

20.0000 dB

I || XJ

Figure 6-13. ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAS
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ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs with Option 32
Previous
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
Navigation
e MAIN | Power | POWER
Prerequisites
« Option 32 installed

e Sweep Type = Segment-Based Sweep (Frequency or Index) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators ——=3 |Source Attenuator (Ports 1,2) (dB)
P — Select displays the Source Attenuator field toolbar and allows the user to set the
|50U"CQ Attenuator Port 1,2 attenuation in 10 dB increments.
0 dB 7
! Test Attenuator : 20.0000 dB [~ ~ | dB | X |
Test Attenuator
| 0 dB Test Attenuator (Ports 1,2) (dB)
----Ports 3,4--- Select displays the Test Attenuator field toolbar and allows the user to set the
Source Attenuator Test Port 1,2 attenuation in 10 dB increments.
| 0 d&  Test Attenuator : 20.0000 dB [~ ~ | dB | X |
Test Attenuator
| 0 dB Source Attenuator (Ports 3,4) (dB)
Select displays the Source Attenuator field toolbar and allows the user to set the
Port 3,4 attenuation in 10 dB increments.
| Source Attenuator : 10.0000 dB [ ~ " v H dB | X
Test Attenuator (Ports 3,4) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
T Test Port 3,4 attenuation in 10 dB increments.
a,;%;f;fﬂ;im | Test Attenuator : 20.0000 dB [~ ~ | dB | X |
sotree 2 rt?dire’cred ot
port 1,2 ip this mode Note: “Port 3,4 source attenuator applies to source 2 redirected out port 1,2 in this
- —=r |mode.” This note appears when Option 32 is installed and SRC2 Out Redirection is
=== |toggled ON (via the Power | Other Setup menu).

Figure 6-14. ATTENUATORS Menu - Segment-Based Sweep - 4-Port VNAs
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Power Menus — 4-Port VNAs

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

Previous

e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs” on page 6-37

Navigation

= MAIN | Power | POWER | Power Setup | POWER SETUP

Prerequisites

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators

~---Ports 1,2----

Source Attenuator

| 0 dB

Test Attenuator

| 0 dB

~---Ports 3,4----

Source Attenuator

| 0 dB

Test Attenuator

| 0 dB

| 8

Source Attenuator (Ports 1,2) (dB)

Select displays the Source Attenuator field toolbar and allows the user to set the
Port 1,2 attenuation in 10 dB increments.

: Source Attenuator : 10.0000 dB [~ | v~ || dB | X |
Test Attenuator (Ports 1,2) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 1,2 attenuation in 10 dB increments.

i Test Attenuator : 20.0000 dB [ ~ " v H dB | X

Source Attenuator (Ports 3,4) (dB)

Select displays Source Attenuator field toolbar and allows the user to set the Port 3,4
attenuation in 10 dB increments.

: Source Attenuator : 10.0000 dB [~ | v~ || dB | X |
Test Attenuator (Ports 3,4) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
Test Port 3,4 attenuation in 10 dB increments.

: Test Attenuator : 20.0000 dB [~ |l v || dB | X |

Figure 6-15. ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAS
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ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs with Option 32
Previous
e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs with Option 32” on page 6-39
Navigation
e MAIN | Power | POWER | Power Setup | POWER SETUP
Prerequisites
e Option 32 installed

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Attenuators ——==& |Source Attenuator (Ports 1,2) (dB)

——Poris 1,2-—-- Select displays the Source Attenuator field toolbar and allows the user to set the
Source Attenuator Port 1,2 attenuation in 10 dB increments.

0 dB :

| : Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator
| 0 dB Test Attenuator (Ports 1,2) (dB)

——Ports 34— Select displays the Test Attenuator field toolbar and allows the user to set the

Source Atter i Test Port 1,2 attenuation in 10 dB increments.

| 0 dB  Test Attenuator : 20.0000 dB [~ ~ | dB | X |
Test Attenuator
| T Source Attenuator (Ports 3,4) (dB)
Select displays Source Attenuator field toolbar and allows the user to set the Port 3,4
attenuation in 10 dB increments.
: Source Attenuator : 10.0000 dB [~ | v || dB | X |
Test Attenuator (Ports 3,4) (dB)
Select displays the Test Attenuator field toolbar and allows the user to set the
NOTE Test Port 3,4 attenuation in 10 dB increments.
s s : Test Attenuator : 20.0000 dB [~ | ~ ]| dB | X |
sotree 2 redirected out
port 1,2 in this mode

Note: “Port 3,4 source attenuator applies to source 2 redirected out port 1,2 in this
- —=r |mode.” This note appears when Option 32 is installed and SRC2 Out Redirection is
===t |toggled ON (via the Power | Power Setup menu).

Figure 6-16. ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs with Option 32
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6-8 Power Setup Menu Variants - 4-Port VNAs

POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs
Previous

e “POWER Menu - Frequency-Based Sweep - 4-Port VNAS” on page 6-16
Navigation

e MAIN | Power | POWER | Other Setup | POWER SETUP
Prerequisites

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Menu Name Change

Power Setup-[C E . .
_ Pl ]‘= If Port Power is set to Not Coupled, when Port 1 is selected, the menu name changes to
Port Selection POWER SETUP [1]. Similar menu name changes occur for the remaining Port
| Port 1 selections.

Apply Slope[all Ports] | |If Port Power is set to Coupled, the menu name changed to POWER SETUP [C]

| OFF Port Selection (Port 1/Port 2/Port 3/Port 4)
Slope Select displays the SELECT PORT dialog box allowing touch screen selection of
| 0 dB/GHz Port 1, Port 2, Port 3, or Port 4.

Apply Slope [All Ports]
Select toggles the Apply Slope value set below between off and on.
Slope (dB/GHz)

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

i Slope [dB/GHz] : 0.00 [ ~ H v H Enter | X

Port Power

Coupled

Port Power (Coupled/Not Coupled)

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

If Not Coupled is selected:

= The power level of the ports can be adjusted separately on the POWER and
POWER SETUP menus.

« The Port Selection button (described above) toggles between Port 1 through
Port 4, also changing the POWER SETUP menu name between POWER SETUP
[1], POWER SETUP [2], POWER SETUP [3], or POWER SETUP [4].

If Coupled is selected:

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

= The Port Selection button (described above) toggles between Port 1 and Port 2.
e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].

« Coupling does not affect attenuator settings.

Figure 6-17. POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs
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6-8 Power Setup Menu Variants - 4-Port VNAs

POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32

Previous

e “POWER Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-18

Navigation

= MAIN | Power | POWER | Other Setup | POWER SETUP

Prerequisites

« Option 32 installed

e Sweep Type = Frequency-Based Sweep (Linear or Log) - See “Sweep Setup and Sweep Type Menus”
on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Setup [CE
Apply Slope[All Ports]

| OFF

Port Selection
| Src 2 out Port 2

Slope
| 0 dB/GHz

Port Power

| Coupled

SRC2 Out Redirection
| ON

Menu Name Change

If Port Power is set to Not Coupled, when Port 1 is selected, the menu name changes to
POWER SETUP [1]. Similar menu name changes occur for the remaining Port
selections.

If Port Power is set to Coupled, the menu name changed to POWER SETUP [C]
Port Selection

The Port Selection button displays the SELECT PORT dialog box which allows touch
screen selection of Port 1, Port 2, Port 3, Port 4, Src 2 out Port 1, or Src 2 out Port 2.
The selected port is shown in the button display field.

Select Port

Selectaportto use

Fart 1 Part 2
Fart 3 Part 4
Sro 2 out Fort 1 Sro 2 out Port 2

Apply Slope [All Ports]
Select toggles the Apply Slope value set below between off and on.
Slope (dB/GHz)

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

 Slope [dB/GHz] : 0.00

=TT Enter | X

Figure 6-18. POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32 (1 of 2)
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Port Power (Coupled/Not Coupled)

The Port Power button toggles whether power adjustments to Port 1, Port 2, Port 3,
Port 4, Src 2 out Port 1, or Src 2 out Port 2 are coupled or not coupled.

If Not Coupled is selected:

= The power level of the ports can be adjusted separately on the POWER and
POWER SETUP menus.

= The Port Selection button (described above) toggles between Port 1, Port 2, Port
3, Port 4, Src 2 out Port 1, or Src 2 out Port 2, also changing the POWER
SETUP menu name between POWER SETUP [1], POWER SETUP [2], POWER
SETUP [3], or POWER SETUP [4].

If Coupled is selected:

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

« The Port Selection button (described above) toggles between Port 1, Port 2, Port
3, Port 4, Src 2 out Port 1, or Src 2 out Port 2.

e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].

Coupling does not affect attenuator settings.

SRC2 Out Redirection

Select toggles between ON or OFF to direct Source 2 power out of Port 1 or Port 2,
depending on port selection.

Figure 6-18. POWER SETUP Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32 (2 of 2)
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POWER SETUP Menu - Segment-Based Sweep - 4-Port VNAs

The POWER SETUP menu is not available if sweep is set to a frequency-based or index-based segment sweep.
Instead, power configuration is on a per-segment basis and is configured at the FREQ BASE SETUP or the
INDEX BASE SETUP menus (accessible via the Sweep Setup menu).

When Option 32 (Source Redirect) is installed, the POWER SETUP menu is made available for

Note toggling this option. See the following section for details.

Previous
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
Navigation to Power Configuration for Segment-based Sweep
e MAIN | Sweep Setup | Sweep Setup | Freqg-based Seg. Sweep Setup | FREQ BASE SETUP
e MAIN | Sweep Setup | Sweep Setup | Index-based Seg. Sweep Setup | INDEX BASE SETUP
Prerequisites

= Sweep Type = Frequency-Based Sweep or Index-Based Sweep - See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES
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POWER SETUP Menu - Segment-Based Sweep - 4-Port VNAs with Option 32

A POWER SETUP menu is available when Option 32 is installed. This menu consists of a single button to
toggle Src2 Out Redirection ON or OFF. Power configuration for segment based sweep is still performed as
described in the previous section via the FREQ BASE SETUP or the INDEX BASE SETUP menus (accessible via
the Sweep Setup menu).

Previous
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
Navigation to Power Setup Menu (Option 32)
e MAIN | Power | POWER | Other Setup | POWER SETUP
Navigation to Power Configuration for Segment-based Sweep
e MAIN | Sweep Setup | Sweep Setup | Freq-based Seg. Sweep Setup | FREQ BASE SETUP
e MAIN | Sweep Setup | Sweep Setup | Index-based Seg. Sweep Setup | INDEX BASE SETUP
Prerequisites

e Sweep Type = Frequency-Based Sweep or Index-Based Sweep - See “Sweep Setup and Sweep Type
Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power[Coupled] E @ @
B —— |Power Setup [C]E
SRC2 Out Redirectﬁ
| ON

Attenuators P

Power Cal g

Receiver Cal M

Other Setup ™ —

External Source >
Power

When Option 32 is installed, Power Setup menu (click Other Setup button on Power menu) is active so Source 2
power can be redirected out of Port 1 or Port 2. All other sub-menus remain the same.

1. Power Menu - Segment-Based Sweep - 4-Port VNAs with Option 32
2. Power Setup Menu - Segment-Based Sweep - 4-Port VNAs with Option 32
Figure 6-19. Power Setup Menu - Segment-Based Sweep with Option 32
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POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs

Previous

e “POWER Menu - Power-Based Sweep - 4-Port VNAS” on page 6-22
Navigation

e MAIN | Power | POWER | Power Setup | POWER SETUP
Prerequisites

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

= MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Port Selection (Port 1/Port 2/Port 3/Port 4)

Power Setup[CF=5€ | qelect displays the SELECT PORT dialog box allowing touch screen selection of
Port Selection ~| |Port 1, Port 2, Port 3, or Port 4.

| Port 2

Select Port

Single Power Mode
| OFF
Single Power

| 20 dBm

Selecta portto use

‘ Fart1 ‘ ‘ Fart 2 ‘

‘ Fort 3 ‘ ‘ Faort 4 ‘

Attenuators ™

Power Cal >

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

Port Power Single Power Mode (ON/OFF)
Coupled Select toggles single power mode ON and OFF.

Receiver Cal M

External Source |, Single Power (dBm)

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

single power level.

Src2 Out Redirection

i : Single Power : -20.0000 dBm [ a | v || dBm | X |
=V

Effective Single Power (dBm)

A read only display of the effective single power level after the effects of any
attenuators.

Figure 6-20. POWER SETUP Menu - Power-Based Sweep - 4-Port VNAs (1 of 2)
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Attenuators
If the Attenuators button is available, one of the attenuator options has been installed:

« Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

e In 4-Port Mode, the two attenuators control Port 1-2 and Ports 3-4.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs” on page 6-30

If the Attenuators button does not appear in this menu, the attenuator options have
not been installed in your instrument. Contact Anritsu Customer Service for more
information.

Power Cal
Select displays the POWER CAL menu.
e “POWER CAL Menu - Power-Based Sweep - 4-Port VNAs” on page 6-45
Receiver Cal
Select displays the RECEIVER SETUP menu.
e “RECEIVER CAL Menu - 4-Port VNAs” on page 6-57
Port Power (Coupled/Not Coupled)

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

If Not Coupled is selected:

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

« The Port Selection button toggles between Port 1 through Port 4, also changing
the POWER SETUP menu name between POWER SETUP [1], POWER SETUP
[2], POWER SETUP [3], or POWER SETUP [4].

If Coupled is selected:

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

« The Port Selection button toggles between Port 1, Port 2, Port 3, and Port 4.
e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].
= Coupling does not affect attenuator settings.
External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54
SRC2 Out Redirection (Active only if Option 32 installed)
Select toggles between ON or OFF to direct Source 2 power out of Port 1.

Figure 6-20. POWER SETUP Menu - Power-Based Sweep - 4-Port VNAs (2 of 2)
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POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs with Option 32

Previous

e “POWER Menu - Power-Based Sweep - 4-Port VNAs with Option 32” on page 6-24

Navigation

= MAIN | Power | POWER | Power Setup | POWER SETUP

Prerequisites

« Option 32 installed

e Sweep Type = Power-Based Sweep (CW Frequency or Swept Frequency) - See “Sweep Setup and Sweep
Type Menus” on page 7-2. Navigation to Sweep Types menu:

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Type | SWEEP TYPES

Power Setup[C] %

~

Port Selection
| Src 2 out Port 2

Single Power Mode
| OFF
Single Power

| -10 dBm

Attenuators ™

Power Cal >

Receiver Cal P

Port Power

Coupled

External Source |,
Power

Src2 Out Redirection
oM

Port Selection

The Port Selection button displays the SELECT PORT dialog box which allows touch
screen selection of Port 1, Port 2, Port 3, Port 4, Src 2 out Port 1, or Src 2 out Port 2.
The selected port is shown in the button display field.

Select Port

Selecta portto use

Fart 1 For 2
Part 3 Fort 4
Sro? out Port 1 Src 2 outPor 2

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

Single Power Mode (ON/OFF)
Select toggles single power mode ON and OFF.
Single Power (dBm)

Select displays the Single Power (dBm) field toolbar and allows the user to select the
single power level.

: Single Power : -20.0000 dBm | A [ v | dBm | 2

Effective Single Power (dBm)

A read only display of the effective single power level after the effects of any
attenuators.

Figure 6-21. POWER SETUP Menu - Power-Based Sweep - 4-Port VNAs with Option 32 (1 of 2)
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Attenuators
If the Attenuators button is available, one of the attenuator options has been installed:
« Option 61: Includes Port 1 Source Attenuator and Port 2 Test Attenuator.

< Option 62: Includes Port 1 Source Attenuator, Port 2 Source Attenuator,
Port 1 Test Attenuator, and Port 2 Test Attenuator.

e In 4-Port Mode, the two attenuators control Port 1-2 and Ports 3-4.

Select displays the ATTENUATORS menu and allows the user to configure Source and
Test attenuators for port 1 and port 2.

e “ATTENUATORS Menu - Power-Based Sweep - 4-Port VNAs with Option 32”
on page 6-31

If the Attenuators button does not appear in this menu, the attenuator options have
not been installed in your instrument. Contact Anritsu Customer Service for more
information.

Power Cal
Select displays the POWER CAL menu.

e “POWER CAL Menu - Power-Based Sweep - 4-Port VNAs with Option 32”
on page 6-47

Receiver Cal
Select displays the RECEIVER SETUP menu.

e “RECEIVER CAL Menu - 4-Port VNASs” on page 6-57
Port Power (Coupled/Not Coupled)

The Port Power button toggles whether power adjustments to Port 1, Port 2, Port 3,
Port 4, Src 2 out Port 1, or Src 2 out Port 2 are coupled or not coupled.

If Not Coupled is selected:

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

« The Port Selection button toggles between Port 1, Port 2, Port 3, Port 4, Src 2
out Port 1, or Src 2 out Port 2, also changing the POWER SETUP menu name
between POWER SETUP [1], POWER SETUP [2], POWER SETUP [3], or
POWER SETUP [4].

If Coupled is selected:

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

« The Port Selection button toggles between Port 1, Port 2, Port 3, Port 4, Src 2
out Port 1, or Src 2 out Port 2.

e The POWER SETUP menu name changes to POWER SETUP [C].
e The POWER menu name changes to POWER [C].
e Coupling does not affect attenuator settings.
External Source Power
Select displays the EXT SRC POWER (EXTERNAL SOURCE POWER) menu.
e “EXT. SRC POWER Menu - 4-Port VNA” on page 6-54
SRC2 Out Redirection (Option 32)
Select toggles between ON or OFF to direct Source 2 power out of Port 1 or Port 2.

Figure 6-21. POWER SETUP Menu - Power-Based Sweep - 4-Port VNAs with Option 32 (2 of 2)
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6-9 Power Cal Menu Variants - 4-Port VNAs

Note Menus are identical for both For frequency-based sweep and segment-based sweep.

POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs

POWER CAL Menu - Segment-Based Sweep - 4-Port VNAs

Previous
e “POWER Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-16
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
Navigation
e MAIN | Power | POWER | Power Cal | POWER CAL

POWER CAL Menu (Non-Power Sweep Modes)

Power Cal E Available if a non-power sweep mode of Frequency-Based Sweep or Index-Based
Port Selection Sweep 1is selected.
| Port1 Port Selection (Port 1/Port 2/Port 3/Port 4)
Power Cal Select displays the SELECT PORT dialog box allowing touch screen selection of
| ON Port 1, Port 2, Port 3, or Port 4.
o Select Port
| 0 dBm
Selecta portto use
Perform Cal
‘ Fart1 ‘ ‘ Fart 2 ‘
Save Cal |
=1 ‘ Port 3 ‘ ‘ Port 4 ‘
Recall Cal J
NW Extraction

Power Cal (Off/On)

If a successful power calibration has not been completed, the button is unavailable. If
a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Power (dBm)

Select displays the Target Power field toolbar and allows the user to enter power
levels in dBm.

: Target Power : 1.0000 dBm [ | dBm, | 2

Figure 6-22. POWER CAL Menu - Non-Power Sweep Modes (1 of 2)
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Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box”
on page 6-49
Save Cal

If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above). If the
sweep mode is set to a frequency sweep, select displays the SAVE AS (FREQUENCY
SWEEP POWER CAL.fpc FILE) dialog box.

e “SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 6-51
Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled. As above, if the sweep mode is set to a frequency sweep, select displays the
OPEN (FREQUENCY SWEEP POWER CAL.fpc FILE) dialog box. If the sweep mode is
set to a power sweep, select displays the OPEN (POWER SWEEP POWER CAL.ppc
FILE) dialog box.

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 6-50
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

= “NW EXTRACTION Menu” on page 6-52

Figure 6-22. POWER CAL Menu - Non-Power Sweep Modes (2 of 2)
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POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32

POWER CAL Menu - Segment-Based Sweep - 4-Port VNAs with Option 32
Previous
e “POWER Menu - Frequency-Based Sweep - 4-Port VNAs with Option 32” on page 6-18
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
Prerequisites
« Option 32 installed
Navigation
e MAIN | Power | POWER | Power Cal | POWER CAL

For frequency-based sweep and segment based sweep, both menus are identical.

POWER CAL Menu (Non-Power Sweep Modes)

Power Cal E Available if a non-power sweep mode of Frequency-Based Sweep or Index-Based
Source Selection Sweep is selected.
| Src2outPort 2 Source Selection (Port 1/Port 2/Port 3/Port 4/Src 2 out Port 1/Src 2 out Port 2)
Power Cal With Source2 Out Redirection ON, “Port Selection” is renamed “Source Selection”.
| ON The Source Selection button displays the SELECT PORT dialog box which allows
touch screen selection of Port 1, Port 2, Port 3, Port 4, Src 2 out Port 1, or Src 2 out
|T“'9‘*t o Port 2. The selected port is shown in the button display field.
0 dBm
Select Port
Perform Cal
Selecta portto use
Save Cal
Fart1 Fart 2
Recall Cal
Fort 3 Part 4
NW Extraction »
Sro 2 out Part 1 Sro 2 out Port 2

Power Cal (Off/On)

If a successful power calibration has not been completed, the button is unavailable. If
a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Power (dBm)

Select displays the Target Power field toolbar and allows the user to enter power
levels in dBm.

i Target Power : 1.0000 dBm I A " v H dBm | X |

Figure 6-23. POWER CAL Menu - Non-Power Sweep Modes with Option 32 (1 of 2)
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Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box”
on page 6-49
Save Cal

If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above). If the
sweep mode is set to a frequency sweep, select displays the SAVE AS (FREQUENCY
SWEEP POWER CAL.fpc FILE) dialog box.

e “SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box” on page 6-51
Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled. As above, if the sweep mode is set to a frequency sweep, select displays the
OPEN (FREQUENCY SWEEP POWER CAL.fpc FILE) dialog box. If the sweep mode is
set to a power sweep, select displays the OPEN (POWER SWEEP POWER CAL.ppc
FILE) dialog box.

e “OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box”
on page 6-50
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

= “NW EXTRACTION Menu” on page 6-52

Figure 6-23. POWER CAL Menu - Non-Power Sweep Modes with Option 32 (2 of 2)
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POWER CAL Menu

Previous

- Power-Based Sweep - 4-Port VNAs

e “POWER Menu - Power-Based Sweep - 4-Port VNAS” on page 6-22

Navigation

= MAIN | Power | POWER | Power Setup | POWER SETUP | Power Cal | POWER CAL

PowerCal ¢

Port Selection
| Port 1

Power Cal
| ON

Target Start Power
| 0 dBm

Target Stop Power
| 10 dBm

Perform Cal

Save Cal

Recall Cal

POWER CAL Menu (Power Sweep Modes)
Available if Power Sweep (CW Frequency) or Power Sweep (Swept Frequency) is

" |selected.

Port Selection (Port 1/Port 2/Port3/Port4)

The Port Selection button toggles the port selection between Port 1, Port 2, Port 3, and
Port 4.

Select Port

Selecta portto use

‘ Fart 3 ‘ ‘ Fart 4 ‘

Power Cal (Off/On)
If a successful power calibration has not been completed, the button is unavailable.

If a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Start Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

: Target Start Power : ‘-30.0000 dm [ A | v | dBm | 4

Target Stop Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

 Target Stop Power : -20.0000 dBm [ A | v || dBm | 4

Figure 6-24. POWER CAL Menu - Power Sweep Modes (1 of 2)
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Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box”
on page 6-49

Save Cal
If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above).

If the sweep mode is set to a power sweep, select displays the SAVE AS (POWER
SWEEP POWER CAL.Ipc FILE) dialog box.

e “SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box”
on page 6-51

Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled.

As above, if the sweep mode is set to a frequency sweep, select displays the OPEN
(FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. The dialog box is similar
to the dialog box below:

e “OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 6-50
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

e “NW EXTRACTION Menu” on page 6-52
Figure 6-24. POWER CAL Menu - Power Sweep Modes (2 of 2)
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POWER CAL Menu -

Previous

Power-Based Sweep - 4-Port VNAs with Option 32

e “POWER Menu - Power-Based Sweep - 4-Port VNAS” on page 6-22

Prerequisites

= Option 32 installed, Source2 Out Redirection is ON (Power Setup Menu)

Navigation

e MAIN | Power | POWER | Power Setup | POWER SETUP | Power Cal | POWER CAL

Power Cal —

Source Selection
| Src 2 out Port 2

Power Cal
| ON

Target Start Power
| 0 dBm

Target Stop Power
| 10 dBm

Perform Cal

Save Cal

Recall Cal

NW Extraction »

POWER CAL Menu (Power Sweep Modes)

Available if Power Sweep (CW Frequency) or Power Sweep (Swept Frequency) is
selected.

Source Selection (Port 1/Port 2/Port 3/Port 4/Src 2 out Port 1/Src 2 out Port 2)

With Source2 Out Redirection ON, “Port Selection” is renamed “Source Selection”.
The Source Selection button displays the SELECT PORT dialog box which allows
touch screen selection of Port 1, Port 2, Port 3, Port 4, Src 2 out Port 1, or Src 2 out
Port 2. The selected port is shown in the button display field.

Select Port

Selectaportto use

Fort1 Part 2
Fart 3 Fart 4
Sro 2 out Port 1 Sro 2 out Port 2

Power Cal (Off/On)
If a successful power calibration has not been completed, the button is unavailable.

If a prior successful power calibration has been complected, the toggle button is
available and allows the user to toggle the power calibration off and on.

Target Start Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

 Target Start Power : -30.0000 dBm [ a | v || dBm | -8

Target Stop Power (dBm)

Select displays the Target Start Power field toolbar and allows the user to enter power
levels in dBm.

 Target Stop Power : -20.0000 dBm | A | v || dBm | X

Figure 6-25. POWER CAL Menu - Power Sweep Modes with Option 32 (1 of 2)
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Perform Cal

Starts the power calibration routine and displays the POWER CALIBRATION dialog
box. When the calibration is successfully completed, the Save Cal button (below) and
the Power Cal (Off/On) button (above) are available.

e “POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box”
on page 6-49

Save Cal
If a successful power calibration has not been completed, the button is unavailable.
The Save Cal button is available after a successful power calibration (above).

If the sweep mode is set to a power sweep, select displays the SAVE AS (POWER
SWEEP POWER CAL.Ipc FILE) dialog box.

e “SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box”
on page 6-51

Recall Cal

The Recall Calibration (Recall Cal) button allows a prior saved calibration to be
recalled.

As above, if the sweep mode is set to a frequency sweep, select displays the OPEN
(FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. The dialog box is similar
to the dialog box below:

e “OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box” on page 6-50
NW Extraction
This menu enables one to load files separately for embedding and de-embedding,
where an existing power calibration is modified by the S-parameters in a .s2p file to

reflect a network that was added after the power calibration (embedding) or removed
after calibration (de-embedding).

e “NW EXTRACTION Menu” on page 6-52
Figure 6-25. POWER CAL Menu - Power Sweep Modes with Option 32 (2 of 2)
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POWER CALIBRATION (PORT 1/PORT 2/PORT3/PORT4) Dialog Box
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-41
Navigation

= MAIN | Power | POWER | Power Cal | POWER CAL | Perform Cal | POWER CALIBRATION
(PORT 1/PORT 2/PORT 3/PORT 4) Dialog Box

Power Calibration (Port 1)

Power calibration in frequency sweep adjusts the source power to provide a constant level at the test port.

Fleaze engure that the appropriate power meter address is zet in the System-> Femote Interface menu.
The ‘w-band and/or the Ext.Power Meter, if used, must be set at the appropriate power meter address.

Instructions: W

1. Preset, Zero, and Calibrate the power meter.
Faor Best Resulks:
2. Connect the power meter to the dedicated GFIB interface, and the power sensor to the

1. Set the source power, port attenuator and power target so that

desired DUT reference plane connected to port 1. the test port level is correct at the desired port,

3. Select <Start Cal> to perform the calibration.

[ 0%

Figure 6-26. POWER CALIBRATION (PORT 1/PORT 2/PORT 3/PORT 4) Dialog Box

Overview

Power calibration in power sweep adjusts the source output power for the frequency specified over the power
sweep range to provide a linear power level as the calibration plane.

Instructions
1. Preset, Zero, and Calibrate the power meter.
2. Connect the power meter to the dedicated GPIB interface, and the power sensor to Port 1.
3. Select Start Cal to perform the calibration.
4. Click Close to return. Click Abort Cal to end calibration session.
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OPEN (FREQUENCY SWEEP POWER CAL FPC FILE) Dialog Box

Overview

Allows the user to find, open, and recall a frequency sweep power calibration (FPC file). If a frequency sweep is
set, recalling a prior calibration displays the Open (FREQUENCY SWEEP POWER CAL FPC FILE) dialog box.
See left image in Figure 6-27.

Previous
e “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-41.
Navigation

= MAIN | Power | POWER | Power Cal | POWER CAL | Recall Cal | OPEN (FREQUENCY SWEEP
POWER CAL FPC FILE) Dialog Box

OPEN (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Allows the user to find, open, and recall a power sweep power calibration (PPC file). If a power sweep is set,
recalling a prior calibration from the Power Cal menu displays the Open (POWER SWEEP POWER CAL PPC
FILE) dialog box. See right image in Figure 6-27.

Previous
e “POWER CAL Menu - Power-Based Sweep - 4-Port VNAs” on page 6-45
Navigation

e MAIN | Power | POWER | Power Setup| POWER SETUP |Power Cal | POWER CAL | Recall Cal |
RECALL CAL (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Open | 2%

Look irc | I Data “ O Er Look jn: | [ Data ¥ o2 e Er
B | -
My Recent tdy Fecent
Documents Documents
I % - :}
Desktop Desktop
My Documents My Documents
. 58
am(04407 on am004407 on
AFLUTERD | AFLUTERM | |
“:} Fils pame: |ch_Post1.fpc hd .:‘] File: name; lch_Portt.ppc i
B -
Anritsu Netwark | Files of lype: Fregquenc ySweepPowerC alFiles [*fpc] ~ Ariitzu Mebwork, | Files of lype PowerSweepPowerCalFfiles [“ppc] w

At left, Open Frequency Sweep Power Cal FPC File ‘At right, Open Power Sweep Power Cal (PPC) File

Figure 6-27. OPEN FPC or PPC File Dialog Boxes
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SAVE AS (FREQ SWEEP POWER CAL FPC FILE) Dialog Box

Allows the user to save a frequency sweep power calibration (FPC file). If a frequency sweep is set, clicking
Save Cal displays the Save As (FREQUENCY SWEEP POWER CAL FPC FILE) dialog box. See left image in
Figure 6-28.

Full Name

¢ SAVE AS (FREQUENCY SWEEP POWER CALIBRATION FPC FILE) Dialog Box
Previous

e “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNASs” on page 6-41
Navigation

e MAIN | Power | POWER | Power Cal | POWER CAL | Save Cal | SAVE AS (FREQUENCY SWEEP
POWER CAL FPC FILE) Dialog Box

SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Allows the user to save a power sweep power calibration (PPC file). If a power sweep is set, clicking Save Cal
displays the Save As (POWER SWEEP POWER CAL FPC FILE) dialog box. See right image in Figure 6-28.

Previous
e “POWER CAL Menu - Power-Based Sweep - 4-Port VNAs” on page 6-45
Navigation

e MAIN | Power | POWER | Power Setup| POWER SETUP |Power Cal | POWER CAL | Save Cal |
SAVE AS (POWER SWEEP POWER CAL PPC FILE) Dialog Box

Save in: I[f}Data j Q 1’ vy - Save in: I[f}Data j Q 1’ vy -
am003532 on am003532 on
JTu03 JTUO3
UL File name: [Ch_Port1.fpc | save | UL File name: {Ch_Port1.ppc =l save |
Save as type [FreqSweepPowerCal Files (*fpc) =] Cancel /| Save a3 type: | PowerSweepPowerCal Files (*.ppc) | Cancel /|
2 2

At left, Save as Frequency Sweep Power Cal FPC File |At right, Save As Power Sweep Power Cal (PPC) File

Figure 6-28. SAVE AS FPC or PPC File Dialog Boxes

MS4640B Series VNA UIRM

PN: 10410-00319 Rev: K
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NW EXTRACTION Menu
Full Name
* NW Extraction Menu
Previous
e “POWER CAL Menu - Frequency-Based Sweep - 4-Port VNAs” on page 6-41
e “POWER CAL Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-41
e “POWER CAL Menu - Power-Based Sweep - 4-Port VNAs” on page 6-45
Navigation
e MAIN | Power | POWER | Power Cal | POWER CAL | NW Extraction

An additional function available with power calibrations is embedding or de-embedding, where an existing
power calibration is modified by the S-parameters in a .s2p file to reflect a network that was added after the
power calibration (embedding) or removed after calibration (de-embedding). These functions are placed on the
NW Extraction submenu (short for network extraction) shown in Figure 6-29. This refers to the calibration
options submenu where the .s2p file is often generated.

nw e
Load NW Extract
- Embed File

Load NW Extract
- Embed File

Figure 6-29. Power Menu Set - Frequency-Based Sweep (Linear or Log) (1 of 2)
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6-9 Power Cal Menu Variants - 4-Port VNAs

This menu enables the user to load files separately for
embedding and de-embedding.

1. Power Cal menu

1. Selection opens NW Extraction menu.
Click “Load NW Extract - Embed File” to select s2p
file for embedding. Once a valid .s2p file is selected, a
check mark will be displayed in the “Load NW Extract
- Embed File” menu item.

Click “Load NW Extract - De-embed File” to select
s2p file for de-embedding. Once a valid .s2p file is
selected, a check mark will be displayed in the “Load
NW Extract-De-embed File” menu item.

2. Loaded s2p file - Embed is ON
3. Loaded s2p file - De-embed is ON

NOTE: The updated cal file values (after embedding/
de-embedding) are applied to the system only if the
“Power Cal” status is ON. If the “Power Cal” status is
OFF, then the updated cal file values are applied to the
system when it is turned ON.

The user is also allowed to turn ON/OFF the “NW Extract
- Embed / De-embed” ON/OFF toggle buttons to remove
the embedding / de-embedding effects from the existing
power calibration (the effect of .s2p file data is removed

from the power cal file values).

Figure 6-29. Power Menu Set - Frequency-Based Sweep (Linear or Log) (2 of 2)

MS4640B Series VNA UIRM

PN: 10410-00319 Rev: K
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6-10 External Source Power Menu - 4-Port VNAs

EXT. SRC POWER Menu - 4-Port VNA

Full Name

e EXTERNAL SOURCE POWER Menu

Previous

The EXT. SRC POWER menu is available for all sweep types.
e “POWER Menu - Frequency-Based Sweep - 4-Port VNASs” on page 6-16
e “POWER Menu - Segment-Based Sweep - 4-Port VNAs” on page 6-20
e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAsS” on page 6-37

Navigation

e MAIN | Power | POWER | External Source Power | EXT SRC POWER.

Ext. Src Power

External Source &

| 4

B

External Source #

Selecting the External Source Number (External Source #) button displays the External
Source # field toolbar. Use the toolbar to select the external power source port
number.

| External Source # : 1 [ ~ H b H Enter |

Source Power (dBm)

The button is enabled if an external source is connected to the instrument. If active,
select displays the Source Power (dBm) field toolbar and allows setting the power
level for all connected external sources. If unavailable, external sources are not
connected.

: Source Power : 1.0000 dBm | ~ | v || dBm | X |

Figure 6-30. EXT SRC POWER (EXTERNAL SOURCE POWER) Menu - 4-Port VNAs
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6-11 Receiver Setup and Calibration Menus - 4-Port VNAs

The receiver setup and calibration menus are available for all sweep types.

RECEIVER SETUP Menu - 4-Port VNAs

Sweep Types

e The RECEIVER SETUP menu is available for all sweep types.
Previous

e “POWER Menu - Frequency-Based Sweep - 4-Port VNAS” on page 6-16.
Navigation

e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP
Menu Button Availability

e The top four (4) buttons (Port 1 Test and Reference, Port 2 Test and Reference) are unavailable until a
successful receiver calibration has been performed on the RECEIVER CAL menu. After a successful
calibration, the buttons are available (shown below).

Port 1 Test (Off/On)

Receiver Setup——=x= . . . . . . .
——— | This button is unavailable until a Perform Receiver Calibration has been completed.

Port 1 Test
| ON

Once enabled, select toggles the Receiver Port 1 Test Off and On.
Port 1 Reference (Off/On)

Port 1 Reference

| 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

| i Port 2 Test (Off/On)

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

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

| ON
Port 2 Reference (Off/On)
Port 3 Test . . . . . . .
| o 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.
|p°rt 3 R e Port 3 Test (Off/On)
ON
This button is unavailable until a Perform Receiver Calibration has been completed.
Port 4 Test
| e/ eSON Once enabled, 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.

Perform > Port 4 Test (Off/On)

Receiver Cal

Port 4 Reference
| 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.

Save Cal(s)

Recall Cal(s)

Receiver Cal
Utilites

v

Figure 6-31. RECEIVER SETUP Menu - 4-Port VNAs (1 of 2)

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 6-55



6-11 Receiver Setup and Calibration Menus - 4-Port VNAs Power Menus — 4-Port VNAs

Perform Receiver Cal
Select displays the RECEIVER CAL menu.
e “RECEIVER CAL Menu - 4-Port VNASs” on page 6-57
Save Cal(s)
Select displays the SAVE RCVR CAL dialog box.

e “SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box”
on page 6-58

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

e “RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box”
on page 6-59

Receiver Cal Utilities
Select displays the RCVR UTILITIES menu.
e “RCVR UTILITIES Menu - 4-Port VNAs” on page 6-60

Figure 6-31. RECEIVER SETUP Menu - 4-Port VNASs (2 of 2)
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6-11 Receiver Setup and Calibration Menus - 4-Port VNAs

RECEIVER CAL Menu - 4-Port VNAs

Full Name

* RECEIVER CALIBRATION Menu

Sweep Types

e The RECEIVER CAL menu is available for all sweep types.

Previous

e “RECEIVER SETUP Menu - 4-Port VNAS” on page 6-55
e “POWER SETUP Menu - Power-Based Sweep Menu - 4-Port VNAs” on page 6-37
Navigation for Frequency- and Segmented-Based Sweeps
e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Perform Receiver Cal | RECEIVER

CAL

Navigation for Power-Based Sweeps

e MAIN | Power | POWER | Power Setup | POWER SETUP | Receiver Cal | RECEIVER SETUP |
Perform Receiver Cal | RECEIVER CAL

Receiver Cal

Receiver Type

| Test

Receiver Port

| Port 1

Driver Port

| Port 2

Begin Cal

s

RECEIVER CAL Menu Message
The menu displays a message: “Connect a through line between test ports.”
Receiver Type (Test/Reference)

After a successful receiver calibration, select toggles Receiver Type between Test
(default) and Reference. Reference is used for additional test loop calibration.

Receiver Port (Port 1/Port 2/Port 3/Port 4)

The Receiver Port button displays the SELECT PORT touch screen dialog box and
allows the user to select Port 1, Port 2, Port 3, or Port 4.

Driver Port (Port 1/Port 2/Port 3/Port 4)

The Driver Port button displays the SELECT PORT touch screen dialog box and allows
the user to select Port 1, Port 2, Port 3, or Port 4.

Begin Cal

The Begin Calibration button starts the receiver calibration. During the calibration
process, the button dims and is unavailable. When the calibration is complete, the
button returns to normal.

At the end of successful calibration, the buttons on the RECEIVER SETUP menu are
enabled.

e “RECEIVER SETUP Menu - 4-Port VNAs” on page 6-55

Figure 6-32. RECEIVER CAL (RECEIVER CALIBRATION) Menu - 4-Port VNAs

MS4640B Series VNA UIRM
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SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box

Full Name

¢ SAVE RECEIVER CALIBRATION .rcvr FILE Dialog Box
Previous

e “RECEIVER SETUP Menu - 4-Port VNAs” on page 6-55
Navigation

= MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Save Cal(s) | SAVE RCVR CAL
(RECEIVER CALIBRATION .rcvr FILE) Dialog Box

Save Rcvr. Cal

Savein: | |) Data v € S sl 4

% Icom revr

My Recent
Documents

Desklop

My Documents

-l
58
am004407 on
AFLUTEROT | |
‘;‘] File name: foviCal.row v |
Anritzu Netwaork | Save as type: [Rcwr Cal Files)[* revr) v |

Figure 6-33. SAVE RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 4-Port VNAs

Overview

Use the dialog box to navigate to the desired location, enter a unique RCVR file name, and click Save to save.
Click Cancel to exit the dialog box. Allows the user to save a receiver calibration (.rcvr) file.

Instructions
1. Navigate to the required location.
2. Click Save.

3. Click Close to return or Cancel to end recall session.
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RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box

Full Name

* RECALL RECEIVER CALIBRATION .rcvr FILE Dialog Box
Previous

e “RECEIVER SETUP Menu - 4-Port VNAs” on page 6-55
Navigation

= MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Recall Cal(s) | RECALL RCVR CAL
(RECEIVER CALIBRATION .rcvr FILE) Dialog Box

Recall Rcvr. Cal @

Look irm: | [ Data R €] ? w mv

% Icom revr

My Recent
Documents

Desklop

My Documents

=1

4
58
am004407 on
AFLUTEROT | |
‘;‘] File name: | v
Anritzu Metwork, | Files of type: [Ricvr Cal Files)[* rovr) w |

Figure 6-34. RECALL RCVR. CAL (RECEIVER CALIBRATION RCVR FILE) Dialog Box - 4-Port VNAs

Instructions

Use the Open dialog box to navigate to required directory and select the required RCVR file. Click Open to
recall the RCVR file. Click Cancel to exit the dialog box.
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RCVR UTILITIES Menu - 4-Port VNAs

Full Name
¢ RECEIVER UTILITIES Menu
Previous
e “RECEIVER CAL Menu - 4-Port VNAs” on page 6-57
Navigation
e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Receiver Cal Utilities | RCVR
UTILITIES

Prerequisites
e The RCVR UTILITIES menu is available for all sweep types.

View Rcvr Table
The View Receiver Table button displays the VIEW RCVR CAL dialog box.
VieWTF;EI‘?:We" = “VIEW RCVR CAL Dialog Box” on page 6-61
Apply Cal. to Sparam (Off/On)
Apply Cal To Sparam

| s Toggles the application of S-Parameters to the calibration off and on.

Rcvr Utilities

Figure 6-35. RCVR UTILITIES (RECEIVER UTILITIES) Menu - 4-Port VNAs
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VIEW RCVR CAL Dialog Box
Full Name
* VIEW RECEIVER CALIBRATION Dialog Box
Previous
e “RCVR UTILITIES Menu - 4-Port VNASs” on page 6-60
Navigation

e MAIN | Power | POWER | Receiver Cal | RECEIVER SETUP | Receiver Cal Utilities | RCVR
UTILITIES | View Receiver Table | VIEW RECEIVER CAL Dialog Box

Select Receiver Cal

Test: *) Part1 ) Part 2 O Poat3 (O Port 4
Reference: () Port 1 O Port 2 O Potd (O Port 4

FPort 1 Test
Cal does not exist for this selection.

Receiver Cal Test Receiver Cal Reference
e Port 1 Test * Port 1 Reference
e Port 2 Test * Port 2 Reference
« Port 3 Test * Port 3 Reference
e Port 4 Test * Port 4 Reference

Figure 6-36. VIEW RECEIVER CAL Dialog Box - 4-Port VNAs

Instructions

Use the VIEW RECEIVER CAL dialog box to view the applicable Receiver Calibration report. Radio buttons
allow selection of following types of calibration data. Only one (1) report can be viewed at a time.

e Port 1 Test and Port 1 Reference
* Port 2 Test and Port 2 Reference
e Port 3 Test and Port 3 Reference
e Port 4 Test and Port 4 Reference

Click Print to print; Save Text As to save results as an ASCII TXT file to the desired directory or USB memory
device; or click Close to close the dialog box.
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Power Menus — 4-Port VNAs

Information Fields

The information fields provided are:

Calibration date and time
Port number
Frequency

Power in dB

Cal.Eff.Pwr (Calculated Effective Power) in dBm

6-62
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Chapter 7 — Sweep Menus

71

Chapter Overview

This chapter provides information for controlling the instrument sweep types and their associated parameters.

There are six (6) basic sweep types available: Frequency-based linear sweep, Frequency-based log sweep,
Segmented frequency-based sweep, Segmented index-based sweep, Power sweep CW frequency, and Power

sweep swept frequency. Configuration tableaus are provided for each segmented sweep allowing a specific set
of frequencies or power levels to be assigned to an instrument setup. All sweep configurations can be saved or
recalled individually and/or assigned to a user-defined preset setup configuration that can be recalled at any

time. The sweep menus also configure the hold and trigger conditions available to each sweep type.

7-2

Overview of Sweep Menus

There are 17 sweep control menus and dialog boxes:

“SWEEP SETUP Menu” on page 7-2

“SWEEP TYPES Menu” on page 7-4

“FREQ BASE SETUP Menu” on page 7-6
e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
e “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-10
e “RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box” on page 7-11
e “SEGMENTED SWEEP DEFINITION Table” on page 7-8

“INDEX BASE SETUP Menu” on page 7-12

“HOLD FUNCTIONS Menu” on page 7-14

“HOLD CONDITIONS Frequency-Based Sweep Menu” on page 7-17

“HOLD CONDITIONS Power-Based Sweep Menu” on page 7-18

“TRIGGER Menu” on page 7-19

“TRIGGER SOURCE Source Menu” on page 7-21

“MANUAL TRIGGER Menu” on page 7-22

“EXT. TRIGGER Menu” on page 7-23

“GPIB TRIGGER Menu” on page 7-25
e “IF CALIBRATION Dialog Box” on page 7-26

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K
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7-3 Sweep Setup and Sweep Type Menus Sweep Menus

7-3 Sweep Setup and Sweep Type Menus

SWEEP SETUP Menu
Previous
e “MAIN MENU” on page 2-1
Navigation
e MAIN | Sweep Setup | SWEEP SETUP

——— |Sweep Types
Sweep Setu = . . .
‘ & P == Select displays the SWEEP TYPES menu for selection frequency sweep options. The
Sweep Types P | |display field in the Sweep Types button displays the instrument sweep setting for the
| Freq SweeplLinear] active channel. The possible field display values and their meanings are:

e Freq Sweep (Linear) - Frequency-Based Sweep - Linear
Freq-based Seg. |,

Sweep Setup e Freq Sweep (Log) - Frequency-Based Sweep - Log

e Segmented (Freq) - Frequency-Based Segmented Sweep
Index-based Seg.

Sweep Setup e Segmented (Index) - Index-Based Segmented Sweep

e Power (CW Freq) - Power Sweep CW-Frequency

Hold Functions ®™ e Power (Swept Freq) - Power Sweep Swept-Frequency
« “SWEEP TYPES Menu” on page 7-4

Trigger * | |[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.

e “FREQ BASE SETUP Menu” on page 7-6

Enable Sweep Time
| ON
Sweep Time Setup ).

0
| 0 Index-Based Seg Sweep Setup
RF Ret
il The Index-Based Segmented Sweep Setup button displays the INDEX BASE SETUP
| OFF g P P

menu and opens the FREQ DEF for F1 & F2 table area below the main display area.
e “INDEX BASE SETUP Menu” on page 7-12

Hold Functions

Select displays the HOLD FUNCTIONS menu.
e “HOLD FUNCTIONS Menu” on page 7-14

Trigger

Select displays the TRIGGER menu.
e “TRIGGER Menu” on page 7-19

Figure 7-1. SWEEP SETUP Menu (1 of 2)
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7-3 Sweep Setup and Sweep Type Menus

Enable Sweep Time (On/Off)

The toggle button enables or disables the sweep time configuration capability. If
OFF, the Sweep Time Setup button below is unavailable. If ON, the Sweep Time
Setup button is available.

This button is disabled when IMDView™ is ON.
Sweep Time Setup

Select displays the SWP TIME SETUP menu where sweep time functions of mode,
time, display, and delay are configured.

This button is disabled when IMDView™ is ON.
e “SWP TIME SETUP” on page 7-27

RF Retrace (On/Off)

Select toggles the RF retrace function on and off.

Figure 7-1. SWEEP SETUP Menu (2 of 2)
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SWEEP TYPES Menu

Previous

e “SWEEP SETUP Menu” on page 7-2

Navigation

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

Sweep Types =
® Freq Sweep
(Linear)
Freq Sweep
(Log)

Segmented Sweep
(Freg-based)

Segmented Sweep
(Index-based)

Power Sweep
(CW Freq)

Power Sweep
(Swept Freq)

Sweep Types Button Selection Group

The six (6) buttons of the SWEEP TYPES menu form a button selection group where
the selection of any one button deselects the other five (5) buttons.

Freq Sweep (Linear)

The Frequency Sweep (Linear) button sets the sweep type to a linear function. The
displayed X-axis is linear.

Freq Sweep (Log)

The Frequency Sweep (Log) button 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.

Segmented Sweep (Freq-Based)

The Segmented Sweep (Frequency-Based) button allows selections of different
frequency segments, monotonic in frequency, where each segment can have a
different number of points, power level, and Averaging. The display could be in
Frequency where you could have many points in a short segment and no points in a
long segment, or the display could be index based, where all the points are plotted
with equal spacing. The displayed x-axis is linear and the frequencies are plotted
where those frequencies lie.

Segmented Sweep (Index-Based)

The Segmented Sweep (Index-Based) button sets the sweep type to an index-based
segmented sweep and de-selects all other sweep types. 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 displayed at equal spacing. The frequencies in each segment and segments 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 is always limited to index-based.

Figure 7-2. SWEEP TYPES Menu (1 of 2)
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7-3 Sweep Setup and Sweep Type Menus

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 is set on the FREQUENCY menu
and power is swept linearly on the X-axis, based on the number of points.

e “FREQUENCY Power Sweep CW-Based Menu” on page 4-10
¢ MAIN | Frequency | FREQUENCY
Power Sweep (Swept Freq)

The Power Sweep (Swept Freq) button sets the sweep to power sweep (swept
frequencies) and de-selects all other sweep types. If selected, a notification dialog box

appears.

0 MNote: this is a special multiple frequency gain compression mode where a power
\{) sweep will be conducted at each shown frequency point (401 point max). The
selected respaonse parameter (e.g.. b2f1 for output power) will be measured at
the drive lewvel corresponding to the compression point selected under the gain
compression submenu. See the measurement guide for more information.

[] Do not show this message again

Click OK to clear the dialog box. Select the Do Not Show Again check box and then
click OK to prevent the dialog box from appearing again.

e “FREQUENCY Power Sweep Swept Freq Menu” on page 4-11
¢ MAIN | Frequency | FREQUENCY

Figure 7-2.

SWEEP TYPES Menu (2 of 2)
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Sweep Menus

7-4

Segmented Frequency-Based Sweep Setup

FREQ BASE SETUP Menu

Full Name

e FREQUENCY-BASED SEGMENTED SWEEP SETUP Menu
Previous
e “SWEEP SETUP Menu” on page 7-2
Navigation
e MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP

‘ Freq Base Setup —%=

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

Segmented Frequency Table Display

When the FREQ BASE SETUP menu appears, the SEGMENTED SWEEP DEFINITION
TABLE display dialog appears at the bottom of the main display area. The table
display, described below, allows the configuration of frequency segments for sweep
management.

» “‘SEGMENTED SWEEP DEFINITION Table” on page 7-8

Graph Mode (Freq Base/lndex Base)

The Graph Mode toggle button toggles the graph mode between Freq Base and Index
Base. When Freq Base is selected, the display status bar shows Freq Base.

Display IFBW (Off/On)

Select 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.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Display Power (Off/On)

Select 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 below.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Display Averaging (Off/On)

Select 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 below.

= “SEGMENTED SWEEP DEFINITION Table” on page 7-8

Figure 7-3.

FREQ BASE SETUP (FREQUENCY-BASED SEGMENTED SWEEP SETUP) Menu (1 of 2)
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7-4 Segmented Frequency-Based Sweep Setup

Add (Freq-Based Segment)

The Add button adds a row for a new segment to the Freq Def. for F1 & F2 table
information below the currently selected segment.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Delete (Freq-Based Segment)

The Delete button deletes the currently selected row/segment from the Freq Def. for
F1 & F2 table information.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Clear All Segments (Freq-Based Segment)

The Clear All Segments clears all rows except for Row 1 from the Freq Def. for F1 & F2
table information.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Save Table to File (Freq-Based Segment)

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

e “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-10
Recall Table from File (Freq-Based Segment)

The Recall Table from File button 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 7-11

Figure 7-3. FREQ BASE SETUP (FREQUENCY-BASED SEGMENTED SWEEP SETUP) Menu (2 of 2)
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SEGMENTED SWEEP DEFINITION Table
Previous
e “FREQ BASE SETUP Menu” on page 7-6
Navigation
e 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

This is table display with all fields showing.

F1 Src P (Sic | P2 S Pwr (Sic & ?
Atten = 0 dB] Aften = 0 dB) WEraging

G Start & Stop ¥ |70 kHz 10 GHz 15 714.2807142... 100 kHz -10 -10 1

Seg On | FreqDef for F1&F2 F1 F2 # of Ptz Step/Stop Freg IFBW

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).

F1 S Pwr [Src | P2 SicPwr [Sic & :
Atten = 0 dB] Atten = 0 dB) weraging

k1 Start & Stop w | 70 kHz 10 GHz 15 714.2807142... 100 kHz -10 -10 1

Seg On | FreqDef for F1 & F2 F1 F2 # of Ptz Step/Stop Freg IFBW

CWw (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 | FreqDef for F1 & F2 F1 F2 # of Ptz Step/Stop Freg .E:tesr:iFD'“::I[B][sm Eﬁ;{i%"ﬂm[sm Averaging

» o cw (Fz not used)  [alkRNang 1 o -10 -10 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 | FreqDef for F1&F2 F1 F2 # of Ptz Step/Stop Freg IFBW Averaging

» o CW (F2 nat used) 70 kHz 1 0 100 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.

Sea On  FreqDef for F1 &F2 F1 F2 #of Pts Step/StopFreq | IFEW AL
F 10 GHz 15 714.2807142... 100 kHz -10
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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.

SegOn Freq Def. for F1 & F2 F1 F2 Mum Ptz Step/ Stop Freq
S Start & Stop w |70 kHz 10 GHz 15 714250714 .2...
2 Start & Stop % |10.00000000... [10.00000000.., |2 1

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.

SegOn Freq Def. for F1 & F2 F1 F2 Mum Ptz Step/ Stop Freq
1 Start & Stop w |70 kHz 10 GHz 15 714250714 .2..,
2 Start & StepSize % |10.00000000.. |1 2 10.00000000...

Deleting Rows

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

SegOn Freq Def. for F1 & F2 F1 F2 Mum Ptz Step/ Stop Freq
1 | Start & Stop w |70 kHz 10 GHz 15 714250714 .2...

3 CW (FZ not used) | % | 10000000003 i i

Click the Delete button on the Freq Base Setup menu to delete the row:

SegOn Freq Def. for F1 & F2 F1 F2 Mum Ptz Step/ Stop Freq
1 Start & Stop w |70 kHz 10 GHz 15 714250714 .2...
2 W (FZ not used) w 10000000003 1 i

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

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 7-9
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SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box
Previous

e “FREQ BASE SETUP Menu” on page 7-6
Navigation

e MAIN | Sweep Setup | SWEEP SETUP | Freq-Based Seg Sweep Setup | FREQ BASE SETUP | Save
Table to File | SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box

Save As

Save in: Ii’é}_Data - Qe 5 4
e Segmentvaeep_4Segment5.sgs
uﬁ Segmentvaeep_ZSegmentS.sgs

My Recent :
Documents Segmentsweep-ﬁgs

3

Desklop

X

My Documents

am004407 on
AFLUTERO

File name:

- i [ Save ]

o

etwork | Save as type: |Segment8weep Filez [*.sgs] vl [ Cancel ]

=

Anritsu

Figure 7-4. SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box

Instructions

Navigate to required location, enter unique file name, and click Save. Click Cancel to return to the Freq Base
Setup menu.
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RECALL SEGMENTED SWEEP TABLE SGS FILE Dialog Box

Previous
e “FREQ BASE SETUP Menu” on page 7-6
Navigation

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

Recall Segmented Sweep Table E]E|

Look in: | 1) Atz W ¥ e -

-1

ky Recent [D)Data
Documents |2 Display Captures

— CiLogos
L% | IMew Folder

Desktop DTemp

2

My Documents

el
wd
am(004407 on
ELEEC3
-
Arritzu Metwork | Files of bype: SegmentSwesp Files [* 2qs) -

Figure 7-5. 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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7-5 Segmented Index-Based Sweep Setup

INDEX BASE SETUP Menu
Full Name
* Indexed-Based Sweep Setup Menu
Previous
e “SWEEP SETUP Menu” on page 7-2
Navigation
e MAIN | Sweep Setup | SWEEP SETUP | Index-Based Seg Sweep Setup | INDEX BASE SETUP

——= |Segmented Frequency Table Display
Index Base Setup—X )
———= | When the Index Base Setup menu appears, the Segmented Frequency Table Display

Display IFBW tableau dialog appears at the bottom of the main display area. The tableau display

| OFF allows the configuration of frequency segments for sweep management.

Display Power e “SEGMENTED SWEEP DEFINITION Table” on page 7-8

| OFF

Display Averaging Display IFBW (Off/On)

| O In the tableau display, select toggles the IFBW column display off and on. If on, the
IFBW column field is added to the Freq Def. for F1 & F2 table header.

et = “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Display Power (Off/On)
Delete

In the tableau display, select toggles the P1 Src. Pwr (Src. Atten = XX dB) and P2 Src.
Pwr (Src. Atten = XX dB) column fields off and on.

Clear All Seg. e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Display Averaging (Off/On)

Save Table to File In the tableau display, select toggles the Averaging column display off and on. If on,
an Averaging column field is added to the Freq Def. for F1 & F2 table header.

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8

Recall Table from File

Ll

Figure 7-6. INDEX BASE SETUP (INDEX-BASED SEGMENTED SWEEP SETUP) Menu (1 of 2)
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7-5 Segmented Index-Based Sweep Setup

Add (Index-Based Segment)

In the tableau area, select adds a row to the Freq Def. for F1 & F2 table information.
e “SEGMENTED SWEEP DEFINITION Table” on page 7-8

Delete (Index-Based Segment)

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

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Clear All Seg. (Index-Based Segment)

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

e “SEGMENTED SWEEP DEFINITION Table” on page 7-8
Save Table to File (Index-Based Segment)

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

e “SAVE AS (SEGMENT SWEEP TABLE SGS FILE) Dialog Box” on page 7-10
Recall Table from File (Index-Based Segment)

Select 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 7-11

Figure 7-6. INDEX BASE SETUP (INDEX-BASED SEGMENTED SWEEP SETUP) Menu (2 of 2)

MS4640B Series VNA UIRM
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Sweep Menus

7-6

Sweep Hold and Trigger Functions

HOLD FUNCTIONS Menu

Previous

= SWEEP SETUP Menu

Navigation

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

Hold Functions ¢
Hold
® Continue

Single Sweep
& Hold

Restart Sweep

Hold
All Channels

Continuous
All Channels

Single Sweep & Hold
All Channels

Restart
All Channels

Hold Conditions ™

HOLD FUNCTIONS Menu - Per-Channel Button Selection Group

The top four (4) buttons of the HOLD FUNCTIONS menu provide hold control for the
active trace.

The Hold, Continue, Single Sweep & Hold, and Restart Sweep buttons form a four (4)
button selection group where the selection of any one button de-selects the other
three (3) buttons on a per channel basis.

Hold

For the active channel, the Hold button pauses the display and stops the channel
signal processing. Also, if the Hold All Channels button (described below) is selected,
this Hold button is selected.

Continue

For the active channel, the Continue button starts signal processing and resumes the
active channel display. Also, if the Continuous All Channels button (described below)
1s selected, this Continue button is selected.

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.

Restart Sweep

For the active channel only, the Restart Sweep button restarts signal processing,
resumes the active channel display, and then selects the Continue button. To restart
sweeps on all channels, use the Restart All Channels button described below.

Figure 7-7.

HOLD FUNCTIONS Menu (1 of 2)
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HOLD FUNCTIONS Menu - Per-System Button Selection Group

The second set of four (4) buttons of the HOLD FUNCTIONS menu provide hold
control for instrument on a per-system basis.

The Hold All Channels, Continuous All Channels, Single Sweep & Hold All Channels, and
Restart All Channels buttons form a four (4) button selection group where the selection
of any one button de-selects the other three (3) buttons on a per-system basis.

Hold All Channels

For all channels, the Hold All Channels button stops signal processing, holds the
display, and then selects the Hold button (above).

Continuous All Channels

For all channels, the Continuous All Channels button starts signal processing,
resumes the display on all channels, and then selects the Continue button (above).

Single Sweep & Hold All Channels

For all channels, the Single Sweep & Hold All Channels button performs a single
sweep signal processing, and then stops signal processing, holds the display,
momentarily selects the Single Sweep & Hold button, and then selects the Hold button
(above).

Restart All Channels

For all channels, the Restart All Channels button restarts signal processing, resumes
the active channel display, and then selects the Continue button. To restart only the
active channel, use the Restart Sweep button described above.

Hold Conditions

Select displays the HOLD CONDITIONS menu where toggle settings for Bias Tee, RF,
and DUT Protection are available.

e “HOLD CONDITIONS Power-Based Sweep Menu” on page 7-18

Figure 7-7. HOLD FUNCTIONS Menu (2 of 2)
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HOLD CONDITIONS Menu Variants

The HOLD CONDITIONS menu appearance varies as a 3- or 4-button version depending on the sweep type
settings. The prerequisites for each variant is described below with a link to a full description of each menu.

HOLD CONDITIONS Frequency-Based Sweep Menu

If the HOLD CONDITIONS menu has three (3) buttons of Bias Tee, RF, and DUT Protection, Sweep Type is set to
one of the following:

e Freq Sweep (Linear)

e Freq Sweep (Log)

e Segmented Sweep (Freq-based)

e Segmented Sweep (Index-based)
Menu Description

e “HOLD CONDITIONS Frequency-Based Sweep Menu” on page 7-17
Prerequisites

« The sweep type is set on the SWEEP TYPES menu:

e “SWEEP TYPES Menu” on page 7-4

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

HOLD CONDITIONS Power-Based Sweep Menu

If the HOLD CONDITIONS menu has four (4) buttons of Bias Tee, RF, DUT Protection, and Hold Power, Sweep
Type is set to one of the following:

e Power Sweep (CW Freq)

e Power Sweep (Swept Freq)
Menu Description:

e “HOLD CONDITIONS Power-Based Sweep Menu” on page 7-18
Prerequisites

e The sweep type is set on the SWEEP TYPES menu:

e “SWEEP TYPES Menu” on page 7-4

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

Related Menus
Use the links and navigation below to change the prerequisites for the HOLD CONDITIONS menus.
SWEEP SETUP Menu

e “SWEEP SETUP Menu” on page 7-2

e MAIN | Sweep Setup | SWEEP SETUP
SWEEP TYPES Menu

e “SWEEP TYPES Menu” on page 7-4

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
DISPLAY Menu

e “DISPLAY Menu” on page 25-3

e MAIN | Display | DISPLAY
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HOLD CONDITIONS Frequency-Based Sweep Menu
Menu Ildentification and Variants

e The appearance and button availability of the HOLD CONDITIONS menu depends on settings on the
SWEEP TYPE menu.

« Consult the section above for menu identification and prerequisites.
e “HOLD CONDITIONS Menu Variants” on page 7-16
Prerequisites
e The number of buttons on the HOLD CONDITIONS menu depends on the Sweep Type.

e Ifthe HOLD CONDITIONS menu (described in the immediately below) has three (3) buttons, Sweep Type
is set to one of the following:

e Freq Sweep (Linear)
e Freq Sweep (Log)
e Segmented Sweep (Freq-based)
e Segmented Sweep (Index-based)
e If the HOLD CONDITIONS menu has four (4) buttons, Sweep Type is set to:
e Power Sweep (CW Freq)
e Power Sweep (Swept Freq)
e “HOLD CONDITIONS Power-Based Sweep Menu” on page 7-18
SWEEP TYPES menu
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
Previous
e HOLD FUNCTIONS Menu
Navigation

e MAIN | Sweep Setup | SWEEP SETUP | Hold Functions | HOLD FUNCTIONS | Hold Conditions |
HOLD CONDITIONS Freq-Based Sweep

Hold Conditions &

Bias Tee (Off/On)
Rlgs Tee Select toggles the Bias Tee option off and on during Hold mode. Note that during RF
| on calibration, Bias Tees are turned off.
RF RF (Off/On)
| > Select toggles the Radio Frequency (RF) option off and on during Hold mode.
DUT Prot i DUT Protection (Off/On)
| o Toggles the Device Under Test (DUT) protection off and on. The DUT

Protection mode puts the instrument on hold with bias and RF turned off
after powering up the instrument. This protects a device that is connected
to the VNA. Note that DUT protection only applies after the software is fully
loaded and operational. During the boot-up process, every effort has been
NOTE taken to protect devices, but for full protection, sensitive devices should not
be connected to the VNA during power-up.

Figure 7-8. HOLD CONDITIONS Frequency-Based Sweep Menu
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HOLD CONDITIONS Power-Based Sweep Menu

Menu Identification and Variants

e The appearance and button availability of the HOLD CONDITIONS menu depends on settings on the
SWEEP TYPE menu.

« Consult the section above for menu identification and prerequisites.
e HOLD CONDITIONS Menu Variants
Prerequisites
e The number of buttons on the HOLD CONDITIONS menu depends on the Sweep Type.
e If the HOLD CONDITIONS menu (described below) has four (4) buttons, Sweep Type is set to:
e Power Sweep (CW Freq)
e Power Sweep (Swept Freq)

e If the HOLD CONDITIONS menu (described above) has three (3) buttons, Sweep Type is set to one of the
following:

e Freq Sweep (Linear)
e Freq Sweep (Log)
e Segmented Sweep (Freqg-based)
e Segmented Sweep (Index-based)
SWEEP TYPES Menu
e “SWEEP TYPES Menu” on page 7-4
e MAIN | Sweep Setup | SWEEP SETUP | Sweep Types | SWEEP TYPES
Previous
e “HOLD FUNCTIONS Menu” on page 7-14
Navigation

e MAIN | Sweep Setup | SWEEP SETUP | Hold Functions | HOLD FUNCTIONS | Hold Conditions |
HOLD CONDITIONS Power-Based Sweep

Bias Tee (Off/On)

Hold Conditions—2¢ i ) ) .
=== | Select toggles the Bias Tee option off and on during Hold mode. Note that during RF

HlEEES calibration, Bias Tees are turned off.

| 2 RF (Off/On)

|RF Select toggles the Radio Frequency (RF) option off and on during Hold mode.
ON

DUT Protection (Off/On)
Toggles the Device Under Test (DUT) protection off and on. The DUT Protection mode

DUT Protection

| O puts the instrument on hold with bias and RF turned off after powering up the
Hold Power instrument. This protects a device that is connected to the VNA. Note that DUT
| 50 dBm protection only applies after the software is fully loaded and operational. During the

4 |boot-up process, every effort has been taken to protect devices, but for full protection,
sensitive devices should not be connected to the VNA during power-up.
NOTE

Hold Power
On a per-system basis, sets the hold power level. Select displays the Hold Power field
toolbar.

: Hold Power : -20.0000 dBm [ A | v | dBm | X |

Figure 7-9. HOLD CONDITIONS Power-Based Sweep Menu
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TRIGGER Menu

Previous

e “SWEEP SETUP Menu” on page 7-2

Navigation

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

Trigger

. Trigger Source

| Internal
Trigger!

Manual Trigger
Setup

External Trigger |,
Setup

GPIB Trigger
Setup

Trigger Out
| OFF

Transfer Data At End
| OFF

Transfer Data Only
At Sweep End
--—-IF Calibration--—-
Automatic IF Cal
ON

Trigger
IF Cal

-IF Digitizer Calibration-

Trigger Digitizer
IF Cal

TRIGGER Menu Button Availability

The availability of the Trigger! button depends on the setting of Trigger Source. If
Trigger Source is set to Internal, External, or GPIB, the button is unavailable.

Trigger Source

Select displays the Trigger Source menu which allows trigger source choices of
Internal, Manual, External, or GPIB. The configuration and settings for each trigger
source type are defined by the buttons below.

e “TRIGGER SOURCE Source Menu” on page 7-21
Trigger!

The Trigger button manually triggers the measurement. Trigger Source (above) must
be set to manual.

Manual Trigger Setup

Select displays the MANUAL TRIGGER menu and sets what measurement will be
made when the trigger is manually selected. Measurement options can be based
per-point, per-sweep (or per-port), per-channel, or for all channels.

e “MANUAL TRIGGER Menu” on page 7-22
External Trigger Setup

External trigger mode allows a rear panel input to start a measurement based
per-point, per-sweep (or per-port), per-channel, or for all channels with configuration
options between the external triggering device and the instrument. Select displays
the EXT TRIGGER menu.

e “EXT. TRIGGER Menu” on page 7-23
GPIB Trigger Setup

The GPIB trigger mode allows a GPIB trigger command to start a measurement
based per-point, per-sweep (or per-port), per-channel, or for all channels. Select
displays the GPIB TRIGGER menu.

« “GPIB TRIGGER Menu” on page 7-25
Trigger Out (Off/On)
Select toggles the Trigger Out mode off and on.

Note: Trigger Out functionality is enabled or disabled under the conditions and
application usage indicated in Table 7-1 on page 7-20.

This toggle allows the user to have Trigger Out functionality for internal and manual
trigger modes (in external triggering, the handshake control enables this trigger out
feature). For example, if the user toggles Trigger Out to On while in internal
triggering mode, the VectorStar will control measurement timing with its internal
trigger and the trigger out BNC connector will become active. A positive going pulse
will appear at this connector at the time of the measurement (with some finite
latency) at each point.

Figure 7-10. TRIGGER Menu (1 of 2)
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Transfer Data At End (Off/On)

Select toggles feature On/Off. When toggled ON, the transfer of data is prohibited
until end of sweep to minimize point to point triggering time. This feature is useful
for optimizing speed in a rapid triggering environment.

Automatic IF Cal (Off/On)

Select toggles the Automatic Intermediate Frequency Calibration (Automatic IF Cal)
calibration mode off and on.

Trigger IF Cal

The Trigger IF Cal button starts the IF calibration and displays the IF CALIBRATION
dialog box with a completion progress bar.

“IF CALIBRATION Dialog Box” on page 7-26
Figure 7-10. TRIGGER Menu (2 of 2)

Table 7-1.  Trigger Out Blocking

Trigger

Src Internal Manual GPIB External
Manual

Trig

Setup/ | All |One | One |One | All | One |One |One | All | One | One | One | All | One | One | One
Applic. | Ch | Ch |Swp| Pt | Ch | Ch |[Swp| Pt | Ch | Ch [Swp| Pt | Ch | Ch |[Swp| Pt
PIP Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
C.PIP Y Y Y Y Y Y Y Z Y Y Y Z Y Y Y Y
(Time)

CPIP X X X X X X X Z X X X Z X X X X
(Sync)

Prof

CProf | v I v i v vy |y |y l|lvy|lz|y |~y |~y l|lz]|vY]|yY]|vyY]|yY
(Time)

CProf | v | x | x | x| x| x| x|z | x| x|x!|z]|x]|x]| x| x
(Sync)

P2P

TMS

IMD

TR Y Y Y Y Y Y Y Y
NF

Legend:

Z = Trigger Out is ON and disabled, Trigger Per Point is disabled

Y = Trigger Out is enabled, Trigger Per Point is enabled

Blank = Trigger Out is OFF and disabled, Trigger Per Point is enabled
X = Trigger Out is ON and disabled, Trigger Per Point is enabled
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TRIGGER SOURCE Source Menu

Previous

e “TRIGGER Menu”

Navigation

on page 7-19

= MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER | Trigger Source | TRIGGER SOURCE

Trigger Source E
Internal
O] Manual
External
GPIB

TRIGGER SOURCE Menu Auto-Return Button Selection Group

In the TRIGGER SOURCE menu, the Automatic Internal, Manual Internal, External, and
GPIB buttons are members of a four (4) button selection group. Selection of any one
button de-selects the other three buttons and automatically returns to the TRIGGER
menu.

Internal (Trigger Source)

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

Manual (Trigger Source)

Select sets triggering to be manually triggered by the user. The default setting is on a
per-channel basis. The maximum setting is for all channels.

External (Trigger Source)

Select sets triggering to be created externally by another instrument and sensed
through an external port/connector.

GPIB (Trigger Source)

Select sets triggering to be through an external General Purpose Interface Bus
(GPIB) device and communicated to the instrument via a GPIB network.

Figure 7-11. TRIGGER SOURCE Menu

MS4640B Series VNA UIRM

PN: 10410-00319 Rev: K 7-21



7-6 Sweep Hold and Trigger Functions Sweep Menus

MANUAL TRIGGER Menu

Manual trigger mode is triggered by the user from the TRIGGER menu to start a measurement based
per-point, per-sweep (or port), per-channel, or for all channels.

Previous

e “TRIGGER Menu” on page 7-19

Navigation
e MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER | Manual Trigger Setup | MANUAL
TRIGGER
——— MANUAL TRIGGER Menu Button Selection Group
Manual Trigger —¢

Trig. All Chan.

Trig. One Chan.

Trig. One Sweep

@  Trig. One Point

In the MANUAL TRIGGER menu, the Trig. All Chan., Trig. One Chan., Trig. One Port,
and Trig. One Point buttons are members of a four (4) button selection group.
Selection of any one button de-selects the other three buttons. After making a
selection, click Back to return to the TRIGGER menu.

Trig. All Chan. (Manual Trigger)
The Trigger All Channels button sets the trigger to measure values for all channels.
Trig. One Chan. (Manual Trigger)

The Trigger One Channel button sets the trigger to measure value for the active
channel only.

Trig. One Sweep (Manual Trigger)
The Trigger One Sweep button sets the trigger to measure values for one sweep only.
Trig. One Point (Manual Trigger)

The Trigger One Point button sets the trigger to measure values for one point only.

Figure 7-12. MANUAL TRIGGER Menu
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EXT. TRIGGER Menu

External trigger mode allows a rear panel input to start a measurement based per-point, per-sweep (or
per-port), per-channel, or for all channels. The EXT. TRIGGER menu configuration options allow for selection of
either a positive or negative signal edge, a trigger delay, and signal handshaking between the external
triggering device and the instrument.

Full Name
e EXTERNAL TRIGGER Menu
Previous
e “TRIGGER Menu” on page 7-19
Navigation
e MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER | External Trigger Setup | EXT.
TRIGGER
——— |EXT. TRIGGER Menu Button Selection Group
Ext. Trigger = . . . . .
——— |In the Ext. Trigger menu, the Trig. All Chan., Trig. One Chan., Trig. One Port, and Trig.
Trig. All Chan One Point buttons are members of a four (4) button selection group where selection of

any one button de-selects the other three.

@ Trig. One Chan.
Trig. All Chan. (External Trigger)

The Trigger All Channels button sets the external trigger to measure values for all

Trig. One Sweep channels

Trig. One Chan. (External Trigger)
Trig. One Point . .
The Trigger One Channel button sets the external trigger to measure values for one

channel only.

Trigger Delay
| 0s

Trig. One Sweep (External Trigger)

Trigger On The Trigger One Sweep button sets the external trigger to measure values for one

sweep only.
| Positive Edge

Trig. One Point (External Trigger)

Trigger Handshake
| OFF

The Trigger One Point sets the external trigger to measure values for one point only.

Trigger Delay (Time) (External Trigger)

Trigger delay sets the time interval between when the instrument received the
trigger signal and when the triggered measurement starts.

Select displays the Trigger Delay field toolbar and allows the user to enter a trigger
delay time in units of seconds (s), milliseconds (ms), microseconds (us), or
nanoseconds (ns).

: Trigger Delay : 0.0000 s [~ ~ ] s | ms us|ns | X

Figure 7-13. EXT. TRIGGER (EXTERNAL TRIGGER) Menu (1 of 2)
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Trigger On (Positive Edge/Negative Edge) (External Trigger)

Select toggles the triggering point to be on either the positive edge or negative edge of
the triggering signal. The default value is positive edge.

Trigger Handshake (Off/On) (External Trigger)

If triggering handshaking is on, the instrument provides a Ready for Trigger and an
Output Trigger signal from the rear panel.

« The instrument sends a Ready for Trigger signal to specify if the instrument is
ready or not to receive a triggering signal.

e The instrument sends an Output Trigger signal when the triggered
measurement is complete.

Select toggles whether the trigger handshake is off or on. The default value is OFF.
Figure 7-13. EXT. TRIGGER (EXTERNAL TRIGGER) Menu (2 of 2)

@ OF
Ready for Trigger P |-— Trigger Delay |
Trigger Input ," | ’ | : | |_

Data Measurement

Trigger Output

LLoad

Level Dip \

Pre Latch “‘ S ]
Trigger Measurement (D‘l_l I_l

Figure 7-14. External Trigger Timing Diagram
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7-6 Sweep Hold and Trigger Functions

GPIB TRIGGER Men
Previous

e “TRIGGER Menu”
Navigation

u

on page 7-19

= MAIN | Sweep Setup | SWEEP SETUP | Trigger | TRIGGER | GPIB Trigger Setup | GPIB TRIGGER

GPIB Trigger

@  Trig. All Chan.

Trig. One Chan.

Trig. One Sweep

Trig. One Point

GPIB TRIGGER Menu Button Group

The four (4) buttons below are members of a button selection group where the
selection of any one button de-selects the other three buttons:

e Trig. All Chan.
¢ Trig. One Chan.
* Trig. One Port
e Trig. One Point

Trig. All Chan. (GPIB Trigger)

The Trig. All Chan. button triggers a measurement for all channels.

Trig. One Chan. (GPIB Trigger)

The Trig. One Chan. button triggers a measurement for the active channel only.
Trig. One Sweep (GPIB Trigger)

The Trig. One Sweep button triggers a measurement for one sweep only.

Trig. One Point (GPIB Trigger)

The Trig. One Point button triggers a measurement for one point only.

Figure 7-15. GPIB TRIGGER Menu
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IF CALIBRATION Dialog Box

Previous
e “TRIGGER Menu” on page 7-19
Navigation
- 1]\)/IA11[N }SSweep Setup | SWEEP SETUP | Trigger | TRIGGER | Trigger IF Cal | IF CALIBRATION
ialog Box

IF Calibration

[ 0%
Calibration in progress...

Figure 7-16. IF CALIBRATION Dialog Box

Instructions

Click Start Cal button to start; Abort Cal to end; Close to exit the dialog box.
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SWP TIME SETUP

Full Name

< SWEEP TIME SETUP Menu

Previous

- “SWEEP SETUP Menu” on page 7-2

Navigation

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

Swp Time Setu

Sweep Time Mode

| Manual

Sweep Time

| 0s

Display Sweep Time

| OFF

Sweep Time Mode (Auto/Manual)

If toggled to Manual, the Sweep Time button is available. If toggled to Auto, the button
is unavailable.

Sweep Time

The Sweep Time Mode must be set to Manual for the Sweep Time button to be
available. Select displays the Sweep Time field toolbar. Note that the sweep delay
time set here is also set on the SWEEP DELAY menu.

Sweep Delay Type

| BeginningSwp

Sweep Delay

| 11 ms

: Sweep Time : 0.0000 s =~ ).s | ms | us | ns | ps A

Display Sweep Time (On/Off)
Select toggles the display of the sweep time ON and OFF.
Sweep Delay Type

Select displays the SWEEP DELAY menu where the delay can be set as OFF, or as
begin sweep, phase locked, or load pulse. In addition, the sweep delay time value can
be set.

e “SWEEP DELAY Menu” on page 7-28
Sweep Delay (Time)

Select displays the Sweep Delay field toolbar where the delay can be set as s, ms, us,

or ns.
| s |ms | us | ns |

: Sweep Delay : 12.0000 us X

Figure 7-17. SWP TIME SETUP (SWEEP TIME SETUP) Menu

MS4640B Series VNA UIRM
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SWEEP DELAY Menu

Previous

e “SWP TIME SETUP” on page 7-27

Navigation

e MAIN | Sweep Setup | SWEEP SETUP | Sweep Time Setup | SWP TIME SETUP | Sweep Delay Type

| SWEEP DELAY

Sweep Delay

Off

® BeginSwp

Phase Locked

Load Pulse

Sweep Delay

11 ms

Auto-Return Button Group

The top four (4) buttons on the SWEEP DELAY menu form an auto-return button
selection group. Selecting the either the Off, Begin Swp, Phase Locked, or Load Pulse
button de-selects the other three (3) buttons and auto-returns to the SWP TIME
SETUP menu.

The fifth button, Sweep Delay, displays the Sweep Delay field toolbar allowing input
of sweep delays in units of seconds (s), milliseconds (ms), microseconds (us), and
nanoseconds (ns).

Off

Select turns the sweep delay off and auto-returns to the SWP TIME SETUP menu.
The sweep delay status of OFF is displayed in the Sweep Delay Type button.

Begin Swp

Select sets the sweep delay to Beginning Sweep and auto-returns to the SWP TIME
SETUP menu. At the beginning of each sweep, the first point is phase locked, and
then the user-defined delay time period occurs. After the delay time, the sweep is
completed. On the SWP TIME SETUP menu, the Sweep Delay Type is shown as
BeginningSwp.

Phase Locked

Select sets the sweep delay to Phase Locked and auto-returns to the SWP
TIME SETUP menu. The sweep starts, the hardware phase locks at each
frequency, and the user-defined delay time period occurs. The sweep
continues until the sweep is completed. On the SWP TIME SETUP menu, the
Sweep Delay Type is shown as PhaselLocked.

Load Pulse

Select sets the sweep to Load Pulse and auto-returns to the SWP TIME SETUP
menu. The sweep starts, and while sweeping, the VNA digital signal processor sends
a command to load the programming for the next frequency. At this point, the
user-defined delay time period occurs. The sweep-load-delay cycle repeats for every
point in the sweep.

Sweep Delay

Select displays the Sweep Delay field toolbar where the time delay can be set as s, ms,
us, or ns. Note that the sweep delay time set here can also be set on the SWEEP
DELAY menu.

: Sweep Delay : 12.0000 us ~ v s | ms | us | ns | X

After setting the sweep delay time, select the Back button to return to the
SWP TIME SETUP menu.

Figure 7-18. SWEEP DELAY Menu
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Chapter 8 — Averaging Menus

8-1  Chapter Overview

This chapter provides information for the AVERAGING menu and its functions. The menu controls the on/off
status of averaging, the averaging factor, and whether the averaging type is per point or per sweep. Functions
are also provided for IFBW and trace smoothing.

8-2 Overview of the Averaging Menu

There is one (1) averaging menu:
e “AVERAGING Menu” on page 8-2

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 8-1
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8-3 Averaging Menu Functions

AVERAGING Menu
Menu Variants

e Two variants of AVERAGING menus are available, determined by whether the sweep type is frequency-
or power-based or is segment-based.

e If a frequency/power-based sweep is used, the menu has seven (7) buttons.

e If a segment-based sweep is used, the menu has two (2) buttons. For segment-based sweeps, Averaging,
IFBW, and Power settings are made on a per-segment basis on the segment-based setup tableaus at the
bottom of the screen.

Previous

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Averaging | AVERAGING

— Averaging Factor : 1 | ~ | v | Enter |

0

——  IFBW : 1.000 kHz |~ | v || MHz | kHz | Hz |
®
— | Smoothing % : |0.00 [ ~ ” ~ || Enter |
-

sl D evermsii

Averaging

Effective IFBW =
IFBW/pt-by-pt Avg
[Min of (IFBW & 1/MW)
determines acq. time]

ek =M

Trace Smoothing

Averaging Ty

Per Sweep

| 0 oofsweep |

N o |
50 50

Figure 8-1. AVERAGING Menu (1 of 2)
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1. AVERAGING Menu - Frequency-Based and 6. AVERAGING Menu — Example of
Power-Based Sweeps frequency-/power-based sweeps menu with

AVERAGING Menu — Segmented-Based Sweeps parameters set and Averaging OFF.
Averaging Factor Field Toolbar 7. AVERAGING Menu — Example of .

_ frequency-/power-based sweeps menu with
IFBW Frequency Field Toolbar parameters set and results shown with Averaging ON.
Smoothing % (Smoothing Percentage) Field Toolbar |  When setto ON, the Reset Avg Count and a similar
display in the channel status bar counts up to the
Averaging Factor value setting.

ok wDn

Figure 8-1. AVERAGING Menu (2 of 2)

Averaging (Off/On)

Button only present for frequency-based and power-based sweeps. Not present for segment-based sweeps.
Select toggles trace averaging off and on.

Averaging Factor

Button only present for frequency-based and power-based sweeps. Not present for segment-based sweeps.
Select displays the Averaging Factor field toolbar.

Averaging Type (Per Point/Per Sweep)

Button only present for frequency-based and power-based sweeps. Not present for segment-based sweeps.
Select toggles between averaging per point and averaging per sweep.

Reset Average Count

Button only present for frequency-based and power-based sweeps. Not present for segment-based sweeps. 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

Button only present for frequency-based and power-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:

e 1Hz 2Hz, 3Hz 5 Hz, 7 Hz
e 10 Hz, 20 Hz, 30 Hz, 50 Hz, 70 Hz
= 100 Hz, 200 Hz, 300 Hz, 500 Hz, 700 Hz
e 1kHz, 2 kHz, 3 kHz, 5 kHz, 7 kHz
e 10 kHz, 20 kHz, 30 kHz, 50 kHz, 70 kHz
e 100 kHz, 200 kHz, 300 kHz, 500 kHz, 700 kHz
e 1MHz
Units of MHz, kHz, or Hz can be selected.
Trace Smoothing (Off/On)
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 — 2-Port
VNAs

9-1 Introduction

This chapter provides information for calibrating the 2-Port versions of the VectorStar MS464xB Series VNAs.
This calibration chapter is organized in the sequence of the menus and dialog boxes that control the various
types of calibrations. Due to the numerous permutations of instrument calibration ports, AutoCal, manual
calibration, calibration methods, line types, and connectors, only a small subset of calibrations are shown.

9-2 Chapter Overview

These links connect to the calibration menus organized by function and type of calibration:

Calibration Menu, Sub-Menus and Dialog Boxes
e “Menu Set Overview — 2-Port VNA Calibration” on page 9-4
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6
e “CALIBRATION Menu - 2-Port VNAs - with IMDView™ Active” on page 9-7
“CALIBRATE Menu - 2-Port VNAs” on page 9-8

“AutoCal Menus and Dialog Boxes” on page 9-2

“Manual Calibration Menus and Dialog Boxes” on page 9-2

“THRU UPDATE Menu - 2-Port VNAs” on page 9-9
“CAL KIT/AUTOCAL Menu - 2-Port VNAS” on page 9-13

“INSTALL (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAS” on page 9-14
“SAVE (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAs” on page 9-15
“CAL KIT INFO Dialog Box - 2-Port VNAs” on page 9-17

“RESTORE DEFAULT COEF. Dialog Box - 2-Port VNASs” on page 9-20

“CAL OPTIONS Menu - 2-Port VNAs” on page 9-10

“FLEXIBLE CAL SETUP Dialog Box - 2-Port VNAs” on page 9-11

“DEEMBED. TOOLS Menu - 2-Port VNAs” on page 9-22

“‘NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-23

‘NETWORK EXTRACTION - Type A — Extract One 2-Port Network Dialog Box”
on page 9-25

“NETWORK EXTRACTION - Type B — Extract One 2-Port Network” on page 9-27
‘NETWORK EXTRACTION — Type C — Inner and Outer Cals Available” on page 9-29

“‘NETWORK EXTRACTION — Type D — Outer Cals Only Using Divide-By-Two”
on page 9-31

e “ALTERNATIVE CALS Menu - 2-Port VNAS” on page 9-37

“HYBRID CAL Menu - 2-Port VNAs” on page 9-38
“HYBRID ENHANCED MATCH CAL SETUP Dialog Box - 2-Port VNAs” on page 9-40
“CAL MERGE Dialog Box - 2-Port VNASs” on page 9-42
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AutoCal Menus and Dialog Boxes
AutoCal Setup Menu - 2-Port VNAs
The main AutoCal setup menu is:
e “AUTOCAL PORT Menu - 2-Port VNAs” on page 9-44
AutoCal 2-Port Calibration — 2-Port VNAs

The following describes the settings for a 2-port AutoCal calibration followed by an example procedure for an
AutoCal 2-Port Calibration.

e “AUTOCAL SETUP Menu - 2-Port Cal - 2-Port VNAS” on page 9-45
e “MODIFY 2-PORT AUTOCAL SETUP Dialog Box” on page 9-46
e AutoCal 1-Port Calibration Example - 2-Port VNAs
e “AutoCal 1-Port Cal Setup - 2-Port VNAs” on page 9-50
AutoCal 1-Port Calibration — 2-Port VNAs

This set of menus and dialogs control the settings for a 1-port AutoCal calibration. These are followed by an
example procedure for an AutoCal 1-Port Calibration.

e “AUTOCAL SETUP Menu - 1-Port Cal - 2-Port VNAS” on page 9-50
e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNASs” on page 9-51

Manual Calibration Menus and Dialog Boxes
Manual Calibration Configuration — 2-Port VNAs

Once a calibration type is selected above 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:

e “MANUAL CAL Menu - 2-Port VNAS” on page 9-56
e “CAL SETUP Menu” on page 9-57
e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60
Manual 2-Port Calibration — 2-Port VNAs

This section provides information on 2-port manual calibration types on 2-port VNAs. A few of the possible

configuration dialog boxes are shown. All of the controls and functions for the dialog boxes are listed in the

summary table below that follows the dialog box examples. This section concludes with an example manual
2-port calibration procedure.

e “TWO PORT CAL Menu - 2-Port VNAS” on page 9-61
e “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-64
e “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs” on page 9-67
e “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA” on page 9-70
e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-72
e “Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs” on page 9-75
e “THRU/RECIP Menu - 2-Port VNAs” on page 9-85

Manual 1-Port Calibration — 2-Port VNAs

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNASs” on page 9-87
e “ONE-PORT CAL SETUP (SOLT/R, COAXTAL) Dialog Box - 2-Port VNAs” on page 9-90
e “ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs” on page 9-93
e “ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNAs” on page 9-96
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e “Manual Calibration - 1-Port Calibration Setup Dialog Box Contents - 2-Port VNASs” on page 9-98
Manual Transmission Frequency Response Calibration — 2-Port VNAs
e “TRANS. RESPONSE Menu - 2-Port VNAs” on page 9-101
e “TRANS. FREQ. RESP. CAL. SETUP (SOLT/R - Coaxial) Dialog Box” on page 9-103
e “TRANS. FREQ. RESP. CAL. SETUP (SOLT/R - Coaxial) Dialog Box” on page 9-103

e “Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box Contents - 2-Port VNAs”
on page 9-105

e Manual Trans. Freq. Resp. Calibration Example - 2-Port VNAs
e “Manual Cal - Trans. Freq. Resp. Cal - 2-Port VNASs” on page 9-101
Manual Reflection Frequency Response Calibration — 2-Port VNAs
e “REFL. RESPONSE Menu - 2-Port VNASs” on page 9-107
e “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-109
e “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-109
e “Manual Calibration - Reflection Frequency Response Cal Setup - 2-Port VNAs” on page 9-113
e Manual Refl. Freq. Resp. Calibration Example
e “Manual Cal - Refl. Freq. Resp. Cal - 2-Port VNAs” on page 9-107
Manual Receiver Cal/Normalization Calibration — 2-Port VNAs
e “RCVRCAL-NORM.CAL Menu - 2-Port VNAs” on page 9-117
e “RCVRCAL/NORMALIZATION CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-120
Manual Enhanced-Match Calibration — 2-Port VNAs
e “ENHANCED-MATCH Menu - 2-Port VNAs” on page 9-118
e “ENHANCED-MATCH CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-121
e “ENHANCED-MATCH CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNASs” on page 9-124
e “ENHANCED-MATCH CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA” on page 9-127
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:

e “AIR EQUIVALENT LENGTH Calculator Dialog Box - 2-Port VNAs” on page 9-133
e “MICROSTRIP INFO Dialog Box - 2-Port VNAs” on page 9-135

e “STANDARD INFO Dialog Box - 2-Port VNAS” on page 9-136

e “THRU INFO Dialog Box - 2-Port VNAs” on page 9-137

e “USER DEFINED MATCH DEVICES Dialog Box - 2-Port VNAs” on page 9-138

e “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140

e “USER DEFINED STANDARD Dialog Box - 2-Port VNAs” on page 9-141

e “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAs” on page 9-143
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Calibration Menus — 2-Port VNAs

9-3

Menu Set Overview — 2-Port VNA Calibration

The menus shown below provide the primary control for all 2-Port VNA calibration functions.

Cal Status
OFF

Existing Cal Setup

Install Kit /Charac.

Figure 9-1.

Calibration Menu Set Overview (1 of 2)

9-4
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Calibration Menus — 2-Port VNAs 9-3 Menu Set Overview — 2-Port VNA Calibration

“MAIN MENU”

“CALIBRATION Menu - 2-Port VNAs”
“CALIBRATE Menu - 2-Port VNASs”

“THRU UPDATE Menu - 2-Port VNAs”

“CAL KIT/AUTOCAL Menu - 2-Port VNASs” Characterization File Management Menu
“CAL OPTIONS Menu - 2-Port VNASs”
“DEEMBED. TOOLS Menu - 2-Port VNAS” Menu
“ALTERNATIVE CALS Menu - 2-Port VNAs”
“HYBRID CAL Menu - 2-Port VNAS”
10.“AUTOCAL PORT Menu - 2-Port VNAs”
11.“MANUAL CAL Menu - 2-Port VNAs”

Figure 9-1.  Calibration Menu Set Overview (2 of 2)
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9-4 Primary Calibration Menu, Sub-Menus and Dialog Boxes — 2-Port VNAs

CALIBRATION Menu - 2-Port VNAs

Use the Calibration menu to setup calibration options, configure AutoCal and cal kit characterization files, and
to configure and run calibration routines.

Full Name
¢ CALIBRATION [TRANSMISSION-REFLECTION] Menu

e The name of the Calibration menu is appended with [TR] for transmission/reflection operational mode.
The instrument operation mode is set on the Application Menu. See Chapter 12 — Application Menus -
Overview.

Previous

e “MAIN MENU” on page 2-1
Navigation

e MAIN | Calibration | CALIBRATION

Cal Status (Off/On)

Calibration [TRI=€ |The Cal Status toggle button displays the calibration status based on the last
Cal Status " |calibration run.

| OFF If not calibrated, Cal Status cannot be changed from OFF and a calibration run must
be successfully completed before the status can be changed.

If calibrated, Cal Status status can be toggled between OFF and ON. If ON, the
Channel Status bar at the bottom of the display area shows a status of CORR in green.

ThruUpdate  ® = | cojibrate

Use the Calibrate button to start the AutoCal or 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 - 2-Port VNASs” on page 9-8
Thru Update

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.

Select displays the THRU UPDATE menu. If the Thru Update button is not available, a
Full 2-Port or 1 Path-2 Port calibration is not active.

e “THRU UPDATE Menu - 2-Port VNAs” on page 9-9
Cal Kit/AutoCal Characterization

Calibrate L

Cal Kit/AutoCal >
Characterization

Cal Options M

De-embedding
Tools

¥

Alternative Cals ™

Use this menu to save, load, and recall characterization files for AutoCal and manual
calibration kits. Select displays the CAL KIT/AUTOCAL menu.

e “CAL KIT/AUTOCAL Menu - 2-Port VNAS” on page 9-13.
Figure 9-2. CALIBRATION Menu - 2-Port VNAs (1 of 2)
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Cal Options
Select displays the CAL OPTIONS menu.

e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
De-embedding Tools
Select Displays the De-embedding tools menu.

e “DEEMBED. TOOLS Menu - 2-Port VNASs” on page 9-22
Alternative Cals
Select Displays the Alternative Cals menu.

e “ALTERNATIVE CALS Menu - 2-Port VNASs” on page 9-37

Figure 9-2. CALIBRATION Menu - 2-Port VNAs (2 of 2)

CALIBRATION Menu - 2-Port VNAs - with IMDView™ Active

When IMDView™ is active (Chapter 20, “IMDView™”), selecting Calibration from Main Menu opens a modified
Calibration [IMD] menu. Use the Calibration menu to select the driver port, perform normalization calibrations,
and to turn normalization calibration on or off. Normalization calibrations are used to compute input-referred
versions of IMD parameters tone power and intercept point and for tone gain computations.

Prerequisites

« Option 44 installed on the VNA, and Application Menu Transmission/Reflection mode activated, and

IMDView 1s ON.

Previous

e “MAIN MENU” on page 2-1

Navigation

= MAIN | Calibration | CALIBRATION [IMD]

Driver Port
| Port 1

Perform Normalization
Calibration

Normalization Cal.
| OFF

Calibration [!ME

= |

Driver Port
Displays driver port number (Port 1 or Port 2).
Perform Normalization Calibration

Select initiates normalization calibration for IMDView™ measurements.

Normalization Cal.
Select toggles normalization calibration ON or OFF.

ON Applies the normalization calibration to the measurement.

Figure 9-3. CALIBRATION Menu - 2-Port VNAs with IMDView™ Active
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CALIBRATE Menu - 2-Port VNAs

Use the CALIBRATE menu to start the AutoCal or manual calibration process. Sub-menus within each category
allow selection of calibration parameters, calibration types, calibration methods, line types, and test port
connectors.

Previous
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6
Navigation
e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE

Existing Cal Setup

Call E Displays a dialog showing setups that were used during the current calibrations.
Existing Cal Setup AutoCal
Select displays the AutoCal menu.
AutoCal > e “AUTOCAL PORT Menu - 2-Port VNASs” on page 9-44
Manual Cal

Manual cal  ® | |Select displays the Manual Calibration menu.
e “MANUAL CAL Menu - 2-Port VNAs” on page 9-56

L

Figure 9-4. CALIBRATE Menu - 2-Port VNAs
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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 button is annotated with a completion checkmark as shown in the figure below.

Prerequisites

« The Thru Update button on the CALIBRATION menu is not available unless a Full 2-Port, or a 1 Path-2
Port calibration (AutoCal or manual) has been successfully completed.

Previous
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6
Navigation
e MAIN | Calibration | CALIBRATION | Thru Update | THRU UPDATE

@ Thru Update e Thru Update e @
Define Thru/ Define Thru/
Reciprocal Reciprocal
Thru Thru

1-2 1-2

Done
Abort Thru Abort Thru

Update Update

1. Starting THRU UPDATE calibration menu for 2-Port  [2. At right, the completed THRU UPDATE calibration
VNA system on left. The Done button is unavailable. menu for 2-Port VNA system on right with completion
checkmark and Done button available.

Figure 9-5. THRU UPDATE Calibration Menu - 2-Port VNAs

Define Thru/Reciprocal

Displays the THRU INFO dialog box where the through parameters can be changed.
e “THRU INFO Dialog Box - 2-Port VNASs” on page 9-137

Done

When all calibrations are successfully completed, the Done button is available. Select returns to the
CALIBRATION menu and the Cal Status button is set to ON.

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Abort Thru Update

Abort Thru Update stops the current calibration procedure and returns to the CALIBRATION menu.
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 9-9
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CAL OPTIONS Menu - 2-Port VNAs

The CAL OPTIONS menu and related sub-menus provide access to advanced calibration options either before
or after a calibration procedure has been completed.

Previous: “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Navigation

= MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS

Cal Options

Flexible Cal Status
I OFF

Flexible Cal Setup

‘ Customize Cal

Interpolation
I OFF

Apply Isolation
I OFF

Sec. Match Correction
J OFF

Applies only to
Non-(Reflect Only) cals

Display Cal Data
| ON

Displays cal data
during cal

Update On Rev. Sweep-i

Applies only to
full 2 port cals

[

Flexible Cal Status (Off/On)

Read only display button. Flexible calibration is the ability to select a sub-set of a
currently active calibration status. For example, if a Full 2 Port calibration has been
completed, flexible calibration allows the calibration to be reduced to a Transmission
Frequency Response calibration. Select toggles flexible calibration off and on.

Flexible Cal Setup

Use Flexible Cal Setup to change the parameters above. Select displays the FLEXIBLE
CAL SETUP dialog box. See “FLEXIBLE CAL SETUP Dialog Box - 2-Port VNAs”
on page 9-11

Interpolation (Off/On)

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

Apply Isolation (Off/On)

If this button is unavailable, isolation calibration was not performed. The isolation
calibration procedure is started by a button on the calibration type menu.

e “Manual 2-Port Cal Setup - 2-Port VNAs” on page 9-61
e “Manual 1-Port Cal Setup - 2-Port VNAs” on page 9-87

If this button is available, isolation calibration was performed, and select toggles
isolation calibration OFF and ON.

Sec. Match Correction (Off/On)

Secondary Match Correction provides a calibration enhancement that reduces
high-spatial-frequency ripple by removing the effects of the multiple reflection paths
within a DUT. Default value is OFF. This feature only applies for full-term
calibrations, 1p2p and TFR. This function has no effect when an appropriate
calibration is not applied, when the frequency range is too small (~<2GHz), the step
size is too large (~>1 GHz) or for certain very irregular segmented sweep setups. See
the Measurement Guide for more details.

Display Cal Data (On/Off)

When turned on, the Display Cal Data function enables the use of a previous
calibration to provide a real-time quasi-corrected view of the current standard being
measured. Select toggles Display Cal Data OFF and ON. The default state is ON.

Update On Rev. Sweep (On/Off)

When turned on, updates display data only on the reverse sweep. When turned off,
updates display data on every sweep. This feature is only available on 2 port systems
and is only used when a full 2-port RF cal is applied. Select toggles Update On Rev.
Sweep ON and OFF. The default state 1s OFF.

Figure 9-6.

CAL OPTIONS (CALIBRATION OPTIONS) Menu
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FLEXIBLE CAL SETUP Dialog Box - 2-Port VNAs

Use the Flexible Cal Setup dialog box to define a calibration sub-set of the currently active calibration.
Previous

e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Flexible Cal Setup |
FLEXIBLE CAL SETUP Dialog Box

Flexible Cal Setup [X]

This feature makes it pozsible to select a subset of the 5-Parameters to be comected
fram the available full term calibration.

IMSTRUCTIOMS:

1] Perform the necezsary full term calibration.

2] Select "Flexible Cal'.

3 Select the neceszzary 5-Parameters,

5] Select "Apply Selection” to apply the calibration.
B] Select "Cloze' ta cloze the dialag,

S-Param. Selections

511 512

521

Apply Selection

| Close |

Figure 9-7. FLEXIBLE CAL SETUP (FLEXIBLE CALIBRATION SETUP) Dialog Box — 2-Port VNAs

Instructions

The flexible calibration setup feature makes it possible to select a subset of the S-Parameters to be corrected
from the available full-term calibration.

Procedure

1. Perform the necessary full-term calibration.

2. On the CAL OPTIONS menu, select Flexible Cal Setup.
e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Flexible Cal Setup
e The FLEXIBLE CAL SETUP dialog box appears.

3. Select the necessary S-Parameters in any combination as long as one S-Parameter is selected:
e Sl1
- S12
- S21
- S22

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 9-11
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4. Select the Apply Selection button to apply the calibration.
5. Select Close to close the dialog box and return to the CAL OPTIONS menu.
e “FLEXIBLE CAL SETUP Dialog Box - 2-Port VNAs” on page 9-11

6. If Full Term Cal (By Port) is selected above, the area label is Port Selections (Full Term) with available
options of:

e Port 1 and/or
e Port 2

7. If Reflection Only (By Port) is selected above, the area label is Port Selections (Reflection Only) with the
available options of:

e Port 1 and/or
e Port 2

8. If Customize Cal (By S-Param) is selected, the S-Param Selections area appears with S-Parameter
selection check boxes. Select any combination of:

- S11
- S21
- S12
- S22
9. Select Apply Selection to apply the selections.

10. Select Close to close the dialog without saving the selections.
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CAL KIT/AUTOCAL Menu - 2-Port VNAs

Use the CAL KIT/AUTOCAL menu to install, save, and restore calibration kit characterization files between an

external memory device,

Previous

the instrument firmware, and a hard drive on the instrument or on a network.

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Navigation

e MAIN | Calibration | CALIBRATION | Cal Kit/AutoCal Characterization | CAL KIT/AUTOCAL

Cal Kit/AutoCal ¢

Install Kit /Charac.

Save Kit/Charac.

Display /Edit Info

Restore Cal Kit
Default Coef.

Install 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.

e “INSTALL (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAs”
on page 9-14

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.

e “SAVE (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAs”
on page 9-15

Display/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 - 2-Port VNAS” on page 9-17
Restore Cal Kit Default Coef.
Select displays the RESTORE DEFAULT COEF dialog box.
e “RESTORE DEFAULT COEF. Dialog Box - 2-Port VNAs” on page 9-20

Figure 9-8. CAL KIT/AUTOCAL Menu - 2-Port VNAs

MS4640B Series VNA UIRM
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INSTALL (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAs

Use the INSTALL (AUTOCAL CHARACTERIZATION/CAL KIT) dialog box to install the calibration kit coefficients
file or AutoCal Characterization files 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.

Previous
e “CAL KIT/AUTOCAL Menu - 2-Port VNAs” on page 9-13
Navigation

e MAIN | Calibration | CALIBRATION | Cal Kit/AutoCal Characterization | CAL KIT/AUTOCAL |
Install Kit/Char ac | INSTALL (AUTOCAL CHARACTERIZATION/CAL KIT) Dialog Box

Select File Type
(%) AutoCal Characternization ) CalKit

Type in the name of the file that pau would like bainstall

opc: [ |

Q. ] [ Caticel ]

Figure 9-9. INSTALL (AUTOCAL CHARACTERIZATION/CAL KIT) Dialog Box

Instructions
1. In the Select File Type area, select either the AutoCal Characterization or the Cal Kit radio button.
2. In the Open field, either enter the file name or click Browse to navigate manually.
3. If AutoCal Characterization was selected, the file type will be an AutoCal Characterization ACD file.

4. If Cal Kit was selected, the file types will be a Cal Kit Coefficient (.ccf), Lightning Files, or LRI/LRM Cal
Kit Files (.lcf).

5. Click Open to load the file or Cancel to return to the menu.
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SAVE (AUTOCAL CHARAC./CAL KIT) Dialog Box - 2-Port VNAs

Use the SAVE (AUTOCAL CHARACTERIZATION/CAL KIT) dialog to save a Calibration Kit Coefficients file or an
AutoCal Characterization file from the VNA firmware to external location such as the instrument hard drive, a
network drive, or an external memory device. This is useful for storing in the instrument hard drive multiple

files from available cal kits or AutoCal modules.

An alternate method is to a Windows program such as File Manager to copy the file from the supplied USB
memory device onto the hard drive. In that case, we recommend using the default locations mentioned later in

this paragraph.
Previous
e “CAL KIT/AUTOCAL Menu - 2-Port VNAs” on page 9-13

Navigation

= MAIN | Calibration | CALIBRATION | Cal Kit/AutoCal Characterization | CAL KIT/AUTOCAL |
Save Kit/Charac | SAVE (AUTOCAL CHARACTERIZATION/CAL KIT) Dialog Box

Save ) I save X

Select File Type

Select File Type

(%) AutoCal Characterization () CalKit ) AutoCal Characterization (%) Cal kit
[For Cal Kit Only)
Line Type [Coarial w
Cal Method SOLTAS0LR v |
Cal Kit Mame W"I -éonn v

*includes all standards

[ ] [ Cancel Ok ] [ Cancel

1. AutoCal Characterization radio button selected at left.

2. Cal Kit radio buttons selected at right.
Figure 9-10. SAVE (AUTOCAL CHARACTERIZATION/CAL KIT FILE Dialog Box

Save Dialog Button and Field Availability
The available buttons and fields on the dialog depend on the radio button selection in the Select File Type area.

« If AutoCal Characterization is selected, no other buttons/fields are available and instructions are
immediately below.

- If Cal Kitis selected, the For Cal Kit Only area becomes available with fields for Line Type, Cal Method, and
Cal Kit Name. Instructions are in the next sub-section following.

Instructions for AutoCal Characterization File Type
1. Click OK to save the AutoCal Characterization file.
« C(Click Cancel to stop the save.
2. The SAVE AS (AUTOCAL CHARACTERIZATION ACD FILE) dialog box appears.
3. Navigate to the required storage location:
e C:\AnritsuVNA\AutoCal is recommended.
4. Click Save. The system auto-returns to the Cal Kit/AutoCal menu.
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Instructions for Cal Kit File Types

If Cal Kit is selected, the fields of Line Type, Cal Method, and Cal Kit Name are available (shown at right in
“SAVE (AUTOCAL CHARACTERIZATION/CAL KIT FILE Dialog Box” on page 9-15 above) with the values in
drop-down menus.

1. In the Line Type field, select a type value:

Coaxial
Non-Dispersive

Waveguide

2. In the Cal Method field, select a method value:

SOLT/SOLR
SSLT
SSST

3. In the Cal Kit Name field, select a calibration kit characterization file:

0.8 mm Conn
W1-Conn
V-Conn
K-Conn
GPC-3.5
SMA
N-Conn
N-Conn (75)
GPC-7

7/16

TNC
User-Defined 1 through to User-Defined 32

4. Click OK to save the AutoCal Characterization file.

Click Cancel to stop the save.

5. The SAVE AS (CAL KIT COEFFICIENT CCF FILE) dialog box appears.

6. Navigate to the required storage location:

C:\AnritsuVNA\Data is recommended.

7. Click Save. The system auto-returns to the CAL KIT/AUTOCAL menu.
Click Cancel to abort the save and return to the CAL KIT/AUTOCAL menu.

9-16
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CAL KIT INFO Dialog Box - 2-Port VNAs

Use the CAL KIT INFO dialog box to review the available instrument calibration kit information.

Previous
e “CAL KIT/AUTOCAL Menu - 2-Port VNAs” on page 9-13

Navigation
e MAIN | Calibration | CALIBRATION | Cal Kit/AutoCal Characterization | CAL KIT/AUTOCAL |

Display/Edit Info | CAL KIT INFO Dialog Box

Cal Kit Info X Cal Kit Info X
Select File Type Select File Type
(%) AutoCal Characterization () CalKit () AutoCal Characterization () CalKit
[For Cal Kit Only)
Line Type ;toaxial V:
Cal Method | S0LT/50LR v
Select Cal Standard fi"'-Conn[F] v
[ Displaw/Edt | [ Close [ Displaw/Edit ] [ Close

1. Controls for AutoCal Characterization files at left.
2. Controls for Cal Kit files at right.

Figure 9-11. CAL KIT INFO Dialog Box

Button and Field Availability
The available buttons and fields on the dialog depend on the radio button selection in the Select File Type area.

= If AutoCal Characterization is selected, no other buttons/fields are available.
= If Cal Kitis selected, the For Cal Kit Only area becomes available with fields for Line Type, Cal Method, and
Select Cal Standard.
Instructions
1. Select AutoCal Characterization or Cal Kit as required.
2. If Cal Kit was selected above, in the For Cal Kit Only area, select a Line Type value:

e Coaxial
= Non-Dispersive
e Waveguide
3. Select a Cal Method value:
< SOLT/SOLR
e SSLT
e SSST

9-17
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4, Select a Cal Standard value:

0.8 mm (M)

0.8 mm (F)
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-Defined1(M) through user-defined32 (M)
User-Defined1(F) through user-defined32 (F)

5. Click Display/Edit.

The STANDARD INFO read-only dialog box appears.

Note that the dialog box title and content fields are dependent on the selections made in the steps

above for Cal Method, Line Type, and Connector Type.

For example, if:

= (alibration type is set to Full 2 Port (12 Term Cal)

< (alibration method is set to SOLT/SOLR
= Line type is set to Coaxial
= Connector type is set to V-Conn (M).

The read-only dialog box is titled:

- STANDARD INFO (SOLT/R) STANDARD LABEL (V-Conn (M)) (shown below).

9-18
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Standard Info (SOLT/R) [X]
Standard Label V-Connld) |
Broadband Load
BB Load 1 [SH 500dd)
o, Io* La RG] 20100 100 (rrarn] LO[=12) COle-15]
[ so | [ s J[ o J[ o |[ o |
ca R
I BB Load 2 [SM 200
R [53] 20100 (| LO[e12) COle-15]
107 air equivalent length poluhomial coefl | 50 | | 50 | | 0 | | 0 | | 0 |
Sliding Load BreakPomt Freg [in GHz)
Short [SM 0]
LO[e-12] L1 [e-24] L2 [=-33] L3 [=-42] Dffset length [mm]
Lo | [ o J[o J[o ] [ 81 |
Dpen [SH 3dddx)
L0 [e-15] C1 [e-27) C2 [e-36] C3[e-45) Offset length (mm)
[ 1« | | 2m | | 825 | | 0o | | 4|
where LIH) = L0+ L1 "F+L2°F2+L3*("3 and C[F]=CO+C1 *f+C2*F2+C373

Figure 9-12. Standard Info (SOLT/R) Standard Label (V-Conn (M)) Dialog Box

6. Click OK to close the read-only dialog box.
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RESTORE DEFAULT COEF. Dialog Box - 2-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.

Previous
e “CAL KIT/AUTOCAL Menu - 2-Port VNAs” on page 9-13
Navigation

e MAIN | Calibration | CALIBRATION | Cal Kit/AutoCal Characterization | CAL KIT/AUTOCAL |
Restore Cal Kit Default Coef. | RESTORE DEFAULT COEF. Dialog Box

Restore Default Coef.

Select cal kitz to restore default coefficient.

Line Type | EETEI v

Select Cal Kt [] 1 -Cann e -Select All
[] %-Conn
[] k-Cann Clear Al
B [ cearau ]
] GPC-35
[] S v
[ ok, ] [ Cancel

Figure 9-13. 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 9-1. Calibration Kit Availability in the RESTORE DEFAULT COEF. Dialog Box

LINE TYPE Media Setting CAL METHOD Setting Available Calibration Kits
0.8 mm-Conn, W1-Conn, V-Conn,
i
Coaxial N-Conn (75), GPC-7, 7/16, TNC
SSLT 0.8 mm-Conn, W1-Conn
SSST 0.8 mm-Conn, W1-Conn
0.8 mm-Conn, W1-Conn, V-Conn,
SOLT/SOLR K-Conn, 2.4 mm, GPC-3.5, SMA,

Non-Dispersive

N-Conn, N-Conn (75), GPC-7, 7/16,
TNC

SSLT 0.8 mm-Conn, W1-Conn
SSST 0.8 mm-Conn, 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
MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 9-21
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DEEMBED. TOOLS Menu - 2-Port VNAs
Use the DEEMBED. TOOLS menu to for network extraction and adapter removal.

Previous

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Navigation

e MAIN | Calibration | CALIBRATION | De-embedding Tools| DEEMBED. TOOLS

Deembed. Tools—

Network
Extraction

Perform Manual
Adapter Removal

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 9-23
Perform Manual Adapter Removal

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. Select displays the MANUAL ADAPTER REMOVAL dialog box.

e “PERFORM MANUAL ADAPTER REMOVAL Dialog Box - 2-Port VNAs”
on page 9-36

Figure 9-14. CAL KIT/AUTOCAL Menu - 2-Port VNAs
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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
e “DEEMBED. TOOLS Menu - 2-Port VNAs” on page 9-22
Navigation

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

® ®

Choose the type of desired extraction
Extract one 2-port network: Extract bwo 2-port networkz:
Type & TypeC
Test Port o | Tosl Port A s e
Adapter Extraction.... 8 &) S2P ib b Inner & Duter Cals I: v 1 ' :I
3 o e 1Y ]_ available.... 2 LR
Tupe B Type D
T Tier Calibration.... —E E“é_n;“j Outer Cal only, using #2.... —E E'“S-J-I;_‘ins-ép-ni E’—
Legend: a = Reference Plane location/s of cal a
b = Reference Plane location/s of cal b
# of locations n indicates cal type[h-port]

® ® ®

NETWORK EXTRACTION Dialog Box — Choose the type of desired extraction from the four (4) buttons below:
1. Type A - Extract one (1) 2-Port Network - Adapter Extraction

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

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

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

5. Legend for Dialog Box Figures:
a — Location of one or more Reference Planes for Cal A
b — Location of one or more Reference Planes for Cal B
# — Locations “n” indicated Cal Type for n-Port

Figure 9-15. NETWORK EXTRACTION Dialog Box
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Instructions

The network extraction feature provides the method for generating the S-Parameter for a given set of
networks. This generated.s2p file can then be embedded or de-embedded into the error coefficient for the VNA
at a later stage. The dialog box provides four extraction choices accessible via large buttons. Each choice
provides a separate configuration dialog box as described in the sections below.

« Extract One 2-Port Network - Type A - Adapter Extraction
e “NETWORK EXTRACTION — Type A — Extract One 2-Port Network Dialog Box” on page 9-25
e Extract One 2-Port Network - Type B - Two Tier Calibration
e “NETWORK EXTRACTION — Type B — Extract One 2-Port Network” on page 9-27
e Extract Two 2-Port Networks - Type C - Inner and Outer Cals Available
e “NETWORK EXTRACTION — Type C — Inner and Outer Cals Available” on page 9-29
e Extract Two 2-Port Networks - Type D - Outer Cal Only Using
e “NETWORK EXTRACTION - Type D — Outer Cals Only Using Divide-By-Two” on page 9-31
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NETWORK EXTRACTION - Type A — Extract One 2-Port Network Dialog Box
Previous

e “NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-23
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Network Extraction |
NETWORK EXTRACTION Dialog Box | Extract Two 2-Port Networks - Type A - Adapter Extraction

Metwork Extraction [Extract one 2-port network(Type AJ]

Metwork, Extraction provides the means of generating SnP filez of networks. The generated files
can then be embedded or de-embedded. Based on the type of extraction chozen, multiple SnP

filez may be generated. as shown in the graphics for each extraction type. Port Swapping can be
performed in the Embedding/De-embedding menusz.

All zalibration files must be Full cals, of the zame Cal bype, and over the same exact frequency

poinks,
Instrctinns b
Cal &
File Selectian Metwork, 2 Port
Select Fiie ®1 O2
CalB
File Selectian Metwork. = Part
Select Fiie Q1 ®:2

Eztimated Lenathz
E ztimated Length(pz) 0.000 =

w

Perform Ngtwu:urk Al
E:xtrackion

Use Type A Network Extraction to extract one (1) 2-Port network using adapter extraction.
Figure 9-16. NETWORK EXTRACTION Dialog Box - Type A - Adapter Extraction
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Description

Network Extraction provides the means of generating SnP files of networks. The generated files can then be
embedded or de-embedded. Based on the type of extraction chosen, multiple SnP files may be generated, as
shown in the graphics for each extraction type. Port Swapping can be performed in the
Embedding/De-embedding menus.

Requirements

All calibration files must be:
e Full 12 term calibrations
e Of the same type (e.g. all SOLT/SOLR)
= Over the exact same frequency points

Instructions

1. Use the Browse button to select the Cal A file. Repeat to select the Cal B file. If necessary, estimate the
Port 1 Length in ps.

2. Select Perform Network Extraction to perform the extraction.
3. If the extraction is successful, follow the prompt to save the generated SnP files/s.
4., After the extraction, the focus auto-returns to the CAL OPTIONS menu.

e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
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NETWORK EXTRACTION - Type B — Extract One 2-Port Network
Previous

e “NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-23
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Network Extraction |
NETWORK EXTRACTION Dialog Box | Extract Two 2-Port Networks - Type B - Two Tier Calibration

Metwork Extraction [Extract one 2-port network({Type Bj]

Metwork, Extraction provides the means of generating SnP files of networks. The generated files A
can then be embedded or de-embedded. Based on the type af estraction chosen, multiple S0P

filez may be generated, az shown in the graphics for eacht extraction twpe. Port Swapping can be
perfarmed in the Embedding/De-embedding rmenus.

Cal a and b must share a common tegt port. Cal bin thiz estraction type must only be a full 1-port
cal, which iz ideal if a Thru iz not available. Both cals must have the exact same frequency points.

Instrctinns: b
Cal &
File Selection
CalB

File Selection

Select File Browse

Eztimated Lengths

E stimated Lenagthlps) 0.000 -
Select Port
® 1 Oz

Perfarm Ngtwu:urk ez
Extraction

Use Type B Network Extraction to extract one (1) 2-Port network using available two tier calibration.
Figure 9-17. NETWORK EXTRACTION Dialog Box - Type B - Two Tier Calibration

Description

Network Extraction provides the means of generating SnP files of networks. The generated files can then be
embedded or de-embedded. Based on the type of extraction chosen, multiple SnP files may be generated, as
shown in the graphics for each extraction type. Port Swapping can be performed in the
Embedding/De-embedding menus.

Requirements
e C(alibration A must share a common test port.

e C(alibration B in this extraction type must only be a full 1-port calibration, which is ideal if a Through is
not available.
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« Both cals have to be of the same Cal Type and use the exact same frequency points.
Instructions

1. Use the Browse button to select the Cal A file. Repeat to select the Cal B file. If necessary, estimate the
Port 1 Length in ps.

2. Select Perform Network Extraction to perform the extraction.
3. If the extraction is successful, follow the prompt to save the generated SnP files/s.
4, After the extraction, the focus auto-returns to the CAL OPTIONS menu.

e “CAL OPTIONS Menu - 2-Port VNASs” on page 9-10
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NETWORK EXTRACTION - Type C — Inner and Outer Cals Available

Previous
e “NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-23
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Network Extraction |
NETWORK EXTRACTION Dialog Box | Extract Two 2-Port Networks - Type C - Outer Cal Only

Metwork Extraction [Extract two 2-port network(Type C)]

Metwork, Estraction provides the means of generating SnP files of networks. The generated filezs
can then be embedded or de-embedded. Based on the type of extraction chogzen, multiple SnP

filez may be generated. az shown in the graphics for each extraction twpe. Port Swapping can be
performed in the Embedding/De-embedding menus.

Al zalibration fles must be Full cals, of the zame Cal tppe, and owver the zame exact frequency

points.
Izt smhines b
Cal &
File Selection
Select File Browse
CalB

File Selection

Perform Ne_twnrk Ehre
Exkraction

Use Type C Network Extraction to extract two (2) 2-Port networks using available Inner and Outer calibrations.
Figure 9-18. NETWORK EXTRACTION Dialog Box - Type C - Inner and Outer Cals

Description

Network Extraction provides the means of generating SnP files of networks. The generated files can then be
embedded or de-embedded. Based on the type of extraction chosen, multiple SnP files may be generated, as
shown in the graphics for each extraction type. Port Swapping can be performed in the
Embedding/De-embedding menus. All calibration files must be:

e Full 12-term calibrations
« The same calibration type

e Over the exact same frequency points
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Instructions:
1. Use the Browse button to select the Cal A file. Repeat to select the Cal B file.
2. Select Perform Network Extraction to perform the extraction.
3. If the extraction is successful, follow the prompt to save the generated SnP files/s.
4. After the extraction, the focus auto-returns to the CAL OPTIONS menu.
e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
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NETWORK EXTRACTION - Type D — Outer Cals Only Using Divide-By-Two
Previous

e “NETWORK EXTRACTION Dialog Box - 2-Port VNAs” on page 9-23
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Network Extraction |
NETWORK EXTRACTION Dialog Box | Extract Two 2-Port Networks - Type D - Outer Cal Only

Metwork Extraction [Extract two 2-port network({Type D]

Metwork, Extraction provides the means of generating SnP files of networks. The generated files A
can then be embedded or de-embedded. Based on the type af estraction chosen, multiple S0P

filez may be generated, az thown in the graphics for each extraction type. Port Swapping can be
perfarmed in the Embedding/De-embedding rmenus.

These extraction bypes are for cazes where an inner-cal iz not pozsible. The network measured is
azzumed symmetnical, and SnP fles generated uzing Divide-by-2 schemes. An ophion iz given o
zero-out the match termz instead of fully allocating them to the outer-ports,

Activate the appropriate cal and connect the networls,

[] Select to zero the match terms

Eztimated Lengths
E stimated Lenagthlps) 0.000 -

Perfarm Ngtwu:urk ez
Extraction

Use Network Extraction to extract two (2) 2-Port networks using Outer calibrations and the divide-by-2 method.
Figure 9-19. NETWORK EXTRACTION Dialog Box - Type D - Outer Cal Only Divide-By-2 Method

Description

Network Extraction provides the means of generating SnP files of networks. The generated files can than be
embedded or de-embedded. Based on the type of extraction chosen, multiple SnP files may be generated, as
shown in the graphics for each extraction type. Port Swapping can be performed in the
Embedding/De-embedding menus.

Application

These extraction types are for cases where an inner-cal is not possible. The network measured is assumed
symmetrical, and SnP files generated using Divide by 2 schemes. An option is given to zero-out the match
terms instead of fully allocating them to the outer-ports.
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Instructions
1. Make sure the appropriate calibration is active.
2. Zero-out the match terms if needed.
3. Connect the network and select Perform Network Extraction to perform the extraction.
4, If the extraction is successful, follow the prompt to save the generated SnP files/s.
5. After the extraction, the focus auto-returns to the CAL OPTIONS menu.
e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
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USER DEFINED MATCH DEVICES Dialog Box
The USER DEFINED MATCH DEVICES dialog box only appears if Device 2 or Device 4 is set to Match and the

user clicks the Match Info button.

User Define Match Devices

|

Device 2
7o, 10* Lo
co

J

10,L0,C0 are potynomial coeffl

107; air equivalent length polynomial coefl

Port 1 Match
@ Define circuit model
RIQ) Z01(Q)
R 50 50
Port 2 Match

@ Define circuit model

R ) z200)
50 50
ok | | Cancel

L0 (e-12) C {e-15)

10 ) B
0 0 0

[ Edit Polynomial Tems(Length,Ind..Cap.}

L0 (e-12) D {=-15)

10 mm) [
0 0 0

| Edit Polynomial Terms(Length.Ind. Cap.}

Figure 9-20. USER DEFINED MATCH DEVICES Dialog Box

Microstrip Info Button

Select displays the MICROSTRIP INFO Dialog Box shown below. In this example, the 25 Mil Kit was selected.

Microstrip Info

Microzstnp Kit Label 5 il Kt

Serial Mumber IO,

Strip width [rmim] 05963
Impedance [£2) a0

Substrate thickness [mm) | 0635
Substrate dielectric 996

Effective diglectric £.69

%]

Figure 9-21. MICROSTRIP INFO Dialog Box for SSLT and 25 Mil Kit
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Test Port 2 Connector Area - Standard Info Button

Select displays the Standard Info (SOLT/R) K-Conn (M) Dialog Box shown below. In the example below, K-Conn
(M) was selected for a Test Port 1 DUT Connector.

Standard Info (Offset Short) 3

Standard Label | wi-Conn(F) i

Serial Number | SSHHN |

Broadband Load
BE Load 1 [SM ki)

20, 107 == L 0 1 mr bifelel o Chie el

[s ] [& [[ o ][0 |[ 0o |

0% air equivalent length polynomial coefd

ot R

Sliding Load BreakPoint Freq [in GHz)
[ 2 ]
Dffset Short 1 [SM 3004K)
LO[e12) L1 [e-24] L2 [e-33] L3[=-42] Offset langth [mm

| 313 | | G786 | | 2801 | | 071464 | | 202 |

Offset Shart 2 [SH Hx]

012 Uie2d 203 L3E42 Oifse length

[ 213 | [ 11174 | | 20445 | | 0038 | | zes |

Where LIH) = L0+ L1 *f+L2"F"2+L3*f"3 and CIF)=CO+C1 *f+C2° 2+ C3 (3

Figure 9-22. Test Port 2 Connector Standard Info Dialog Box for SOLT/R and K-Conn (M)

The Standard Info dialog shows the applicable calibration parameters for Test Port 2.
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Test Port 1 Connector Area - Standard Info Button

Select displays the STANDARD INFO (SOLT/R) STANDARD LABEL (V-Conn M) Dialog Box shown below. Note
that the name of this dialog changes depending on the selected Cal Method and DUT Connector. In the example
below, V-Conn (M) was selected for a Test Port 1 DUT Connector.

Note The name of this dialog and the information presented is dependent on the user selections for
Calibration Type, Calibration Method, and Test Port Connectors.

Standard Info (SOLT/R) [X]
Standard Label v-ConnM) |
Serial Number ORH |
Broadband Load
BE Load 1 [SH seoodx]
70, 10 LD R (5] 2015 10 {mm] LO[=12) COfe18]
| s | [ s || o | [ o || 0 |
co R
I BE Load 2 [SH #0adx]
R <) 2005 10 (mm) _%—1 2] COle15]
0%, air equivalent length polynomial coefl | a0 | i a0 | | 0 | i 0 | | 1 |
Sliding Load BreakPoint Freq [in GHz)
[+ ]
Shirt [SH 350000
Rl Llleddl o anle] L Bend) i enat i)
|n|[_n|fn||n||_5.1|
Open [SH wxlax)
CO0 [e-15] C1 (e-27] C2 [e-36] C3 [e-45] Offzet length [mm)
[ 14 | | 2m | | 825 | | 0 | | a5 |
where LIH) = LO+ L1 " F+L2* "2 +L3 ("3 and CIF)=CO+C1 *f+C2¥ 2+ C37°F°3

Figure 9-23. Test Port 1 Connector Standard Info Dialog Box for SOLT/R V-Conn (M)

The Standard Info dialog shows the applicable calibration parameters for Test Port 1.
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PERFORM MANUAL ADAPTER REMOVAL Dialog Box - 2-Port VNAs

Use manual adapter removal to extract the electrical behavior of an adapter after a successful calibration
procedure. This is especially useful when the DUT configuration is not entirely compatible with common
calibration procedures such as having different connectors at each end.

Previous
e “CAL OPTIONS Menu - 2-Port VNAs” on page 9-10
Navigation

e MAIN | Calibration | CALIBRATION | Cal Options | CAL OPTIONS | Perform Manual Adapter
Removal | MANUAL ADAPTER REMOVAL Dialog Box

Manual Adapter Removal g|

W dapter Remaval permits accurate measurement of non-ingertable devices. The -
process involves using an adapter of known electrical length and performing two full
12-Term calibrations.

v file is the file with the calibration done with the adapter connected to port 1.

 file iz the file with the calibration done with the adapter connected to part 2,

INSTRUCTIONS:
1] Connect adapter to parts. where ¥ signifies any port. Perform a full 12-term
calibration uzing " and ™ as the test oorts and store calibration bo disk.

X File {(adapter on P2): |Select File Browse

¥ File {adapter on P1): | Sglect File Browse

?II

E stimated Adapter Electrical Length [ps) 0.000

Perform Adapter Close
Rernoweal

Figure 9-24. MANUAL ADAPTER REMOVAL Dialog Box

Instructions

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, the Y
file is the file with the calibration when the adapter connected to port 1 and 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.

9-36 PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Calibration Menus — 2-Port VNAs9-4 Primary Calibration Menu, Sub-Menus and Dialog Boxes — 2-Port VNAs

ALTERNATIVE CALS Menu - 2-Port VNAs

Use the ALTERNATIVE
Previous

CALS menu to hybridize and merge calibrations.

= “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Navigation

e MAIN | Calibration | CALIBRATION | Alternative Cals| ALTERNATIVE CALS

Alternative Cals—

Hybrid Cal >

Hybrid Enhanced
Match Cal

Cal Merge

Hybrid Cal

Hybrid calibrations take two 1-port calibrations and hybridize them into a 2-port
calibration, which allows a mixed-media calibration for a device that may have
coaxial and waveguide connections. Select displays the HYBRID CAL menu where the
hybrid calibration is configured.

e “HYBRID CAL Menu - 2-Port VNAs” on page 9-38
Hybrid Enhanced Match Cal

Available only on 2-port instruments with Option 7, Receiver Offset (disabled when
Option 7 is not installed and when a 4-port test set is connected). Allows a version of
hybrid calibrations (mentioned above) for frequency converting devices (mixers) to
take two enhanced match calibrations and hybridize them into a new enhanced
match calibration with the input media of the first calibration and the output media
of the second calibration. This allows a mixed-media calibration for a device that may
have coaxial and waveguide connections. Select displays the ENHANCED MATCH
CAL SETUP dialog where the hybrid calibration is configured.

e “HYBRID ENHANCED MATCH CAL SETUP Dialog Box - 2-Port VNAs”
on page 9-40

Cal Merge

Cal Merge allows merging two calibration files into a single file where the
calibrations can use different methods at different frequencies. The calibrations must
be of the same calibration type. Select displays the CAL MERGE dialog box.

e “CAL MERGE Dialog Box - 2-Port VNAs” on page 9-42

Figure 9-25. CAL KIT/AUTOCAL Menu - 2-Port VNAs

MS4640B Series VNA UIRM

PN: 10410-00319 Rev: K 9-37



9-4 Primary Calibration Menu, Sub-Menus and Dialog Boxes — 2-Port VNAsCalibration Menus — 2-Port VNAs

HYBRID CAL Menu - 2-Port VNAs

Previous
= “ALTERNATIVE CALS Menu - 2-Port VNAs” on page 9-37
Navigation
e MAIN | Calibration | CALIBRATION | Alternative Cals| ALTERNATIVE CALS | Hybrid Cal |
HYBRID CAL
Hybrid Cal Setup
Hybrid Cal E Hybrid calibrations take two 1-port calibrations and hybridizes them into a 2-port
Hybrid Cal calibration which allows a mixed-media calibration for a device that may have coaxial
Setup and waveguide connections. It also allows 2-port calibrations where the two 1-port
calibrations are not restricted to be the same type. Select displays the HYBRID CAL
Thru SETUP dialog box where the hybrid calibration is configured.
| 1-2 < “HYBRID CAL SETUP Dialog Box - 2-Port VNAs” on page 9-39
Thru
After the hybridized calibration has been configured in the HYBRID CAL SETUP
dialog box, make sure all through connections are complete. When ready to proceed,
Abort select the Thru button to start the hybridization. The display dims for a few seconds,
Hybrid Cal . .
and then reappears with a completion check box.

Done

If the Done button is unavailable, the hybrid calibration has not been successfully
completed. After a successful completion, the Done button is available. Select returns
to the CALIBRATION menu where the Cal Status button is set to ON.

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6
Abort Hybrid Cal Setup

Selecting the Abort button stops the hybrid calibration and returns to the
CALIBRATION menu.

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6
Figure 9-26. CAL OPTIONS (CALIBRATION OPTIONS) Menu
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HYBRID CAL SETUP Dialog Box - 2-Port VNAs
Previous

e “HYBRID CAL Menu - 2-Port VNAs” on page 9-38
Navigation

= MAIN | Calibration | CALIBRATION | Alternative Cals| ALTERNATIVE CALS | Hybrid Cal |
HYBRID CAL | Hybrid Cal Setup | HYBRID CAL SETUP Dialog Box

Hybrid Cal Setup X]

Hubrid Cal takes bwa 1-port cals and hybridizes them into a 2-port cal.
Thiz alloves a mixed-media calibration for a device that may have coawial and waveguide connectionz. [t alzo
allows 2-port cals where the two 1-port cals are not restricted to be the same type

1 part Calz to 2 parts Cal
Recall File[Enzure that the cal iz done at the approp. port selected above, Select up to 4 filez max.)

File 1: | | [ Browse ] [ Clear ]

File: 2; [ ' [ Browse ] [ Clear ]

Clear all Files

Thiu/Recip Selection

Figure 9-27. HYBRID CAL SETUP Dialog Box - 2-Port VNAs

Instructions

A hybrid calibration takes two 1-port calibrations and hybridizes them into a 2-port calibration. This allows a
mixed-media calibration for a device that may have both coaxial and waveguide connections. It also allows
2-port calibrations where the two 1-port calibrations are not restricted to the same line type.

Hybridizing Two 1-Port Cals into a 2-Port Cal

In the File 1 field, select the Browse button to navigate to the appropriate Channel Setup and Calibration
(CHX) file for the first calibration.

Repeat for the File 2 field.
Thru/Recip Selection

The figure shows the relationship between the two ports and the Thru 1-2 Info button is automatically
selected.

OK
When both files have been identified, select OK to return to the HYBRID CAL menu.
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HYBRID ENHANCED MATCH CAL SETUP Dialog Box - 2-Port VNAs
Prerequisites
« Option 7, Receiver Offset
e 2-Port VNA (disabled when a 4-port test set is connected).
Previous
e “HYBRID CAL Menu - 2-Port VNAs” on page 9-38
Navigation

= MAIN | Calibration | CALIBRATION | Alternative Cals| ALTERNATIVE CALS | Hybrid Enhanced
Match Cal | HYBRID ENHANCED MATCH CAL Dialog Box

Hybrid Enhanced Match Cal Setup

Hubrid Erhanced match Cal takes bwo enhanced match cal with zame or miked media and bybridizes them into a zingle
enhanced match cal. Thiz allows a miked-media calibration for a device that may have coawial and wavequide connections.

Mote: The input frequency range of the hybrid calibration will be the input frequency range of Filel and the output frequency

range of the hybrid calibration will be the output frequency range of File2, where Filed is the media or connector of the DUT input
and File2 iz the media or connectar of the DUT output. File1 and Filez should have the zame mixer setup.

Select Calibration files

Fecall FileFilel reprezents the mediadconnect

Fiel [DUT Inputl | C\dinitsuNAYHy

f DUT input and File2 represents the mediadconnectar of DUT autput]

aI\caI'I_wr'IDch:-: ’ Browse ” Clear l

Fle2[DUT Ouputl | CA\AmitsuVNANHybridCalcal2_tmm_oslch | | Browse | [ cear |

Clear All Files

Dezcription of output adapter

Transmizzion Line

Impedance [Okhm) Length [rmrm) E Loz [dB Amm) @ Frequency [GHz]
@ Trans Line  |50.000 ¢ | |ooooo 4| |o.oooo # | |0.0000 3
Dielectric | Ai1.000643] v|

S2P File [Mate: S2F file shoud at [east cover the input frequency range. |

© 52P File C\AnritsuMAYHybridCalvG_B_12_B6G_100 LoadiSzFie P T

The network's port2 will ahways be nearer the DUT unless "Swap port azsignment” iz selected.

‘ Perform Cal ‘ ‘ Cancel ‘

Figure 9-28. HYBRID CAL SETUP Dialog Box - 2-Port VNAs

Instructions

Available only on 2-port instruments with Option 7, Receiver Offset (disabled when Option 7 is not installed
and when a 4-port test set is connected). Allows a version of hybrid calibrations for frequency converting
devices (mixers) to take two enhanced match calibrations and hybridize them into a new enhanced match
calibration with the input media of the first calibration and the output media of the second calibration. This
allows a mixed-media calibration for a device that may have coaxial and waveguide connections.

9-40 PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Calibration Menus — 2-Port VNAs9-4 Primary Calibration Menu, Sub-Menus and Dialog Boxes — 2-Port VNAs

Hybridizing Two 1-Port Cals into a 2-Port Cal

In the File 1 [DUT Input] field, select the Browse button to navigate to the appropriate Channel Setup and
Calibration (CHX) file for the first calibration.

Repeat for the File 2 [DUT Output] field.
Description of output adapter Section
Select the output adapter of Trans. Line or S2P File:
< Trans. Line: Enter the transmission line parameters.

« S2P File: Select the Load S2P File button to navigate to and load the appropriate S2P file. Select Swap
port assignment if required.

Note The Trans. Line and S2P File setup areas are mutually exclusive.

Perform Cal

When the setup above is complete, select Perform Cal to initiate the calibration.
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CAL MERGE Dialog Box - 2-Port VNAs

Calibration merge allows merging two calibration files into a single file where the prior calibrations can use
different methods (such as SOLT and SSLT) at different frequencies. The calibrations must be the same
calibration type (such as Full 1 Port) and be available on the instrument hard drive. Calibration merge has
other requirements (described below) as to the number of points, start and stop frequencies, and front panel
settings.

Previous
e “ALTERNATIVE CALS Menu - 2-Port VNASs” on page 9-37
Navigation
e MAIN | Calibration | CALIBRATION | Alternative Cals| ALTERNATIVE CALS | Cal Merge | CAL
MERGE Dialog Box

Cal Merge @

ICal Merge allows merging two RF calibration files into one calibration fle. The RF ~
calibrations can be done uzing different methods and different frequencies.

-------------------------------- Requirements & Moteg-- e

- The twa BF calibrations rmust be of the same cal type [zuch as Full 2 Port) and must
be ztared an the VectorStar Wia hard drive.

- The combined frequency list for the bao source cal files cannot exceed the
maximum allowable inztrument points, which iz either 25K or 100K pointz depending
on M POIMTS menu selection.

- The frequency listz and matching carrection terms are combined. Far the
frequencies which coincide, the termg from the firzt cal file are uzed.

Tl b sk mimd mbme bemmn mimmime s =Ainiabad ko s oA s Hem misbies Fremn imisman e imme,

First File: Select File Browise

Second File: {Select File Browse

Petfarm Cal Clase
Merge

Figure 9-29. CAL MERGE Dialog Box

Instructions

Calibration merge (cal merge) allows the merging of two RF calibration files into a single file. The RF
calibrations can use different methods and different frequencies.

Requirements and Notes

e The two RF calibrations must be of the same cal type (such as Full 2 Port) and must be stored on the
VectorStar VNA hard drive.

« The combined frequency list for the two source cal files cannot exceed the maximum allowable
instrument points, which is either 25,000 or 100,000 points depending on MAX POINTS menu selection.

e The frequency lists and matching correction terms are combined. For the frequencies which coincide, the
terms from the first cal file are used.

e The start and stop frequencies are adjusted to include the entire frequency range provided by the two cal
files.

e The first cal file provides all other front panel setup configuration information.

« Since Cal Merge can result in a non-discrete step size, the cal merge file sweep type is set to a
frequency-based segmented sweep.

Procedure
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. In the dialog box, select Browse to select the appropriate cal files (e.g. calfilel.chx and calfile2.chx).

. Click the First File or Second File Browse button to display an OPEN (Setup.cal File) dialog box.

. Select Perform Cal Merge to perform the merge of the frequency lists and matching correction terms.
. If required, enter the Cutoff Frequency in kHz.

. Click Perform Cal Merge to merge the calibration files.

. If the selected files are incorrect, a warning message is displayed.

. Best practices recommend saving the resultant Cal Merge file, but a save is not required.

. Click Close to exit the dialog box.

0 N O 0o~ WODN B
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9-5 AutoCal Port Setup - 2-Port VNAs

AUTOCAL PORT Menu - 2-Port VNAs
Use the AUTOCAL PORT menu to define whether the AutoCal procedure will be for two-ports or only for

one-port.

Previous

e “CALIBRATE Menu - 2-Port VNAs” on page 9-8

Navigation

= MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT

AutoCal Port

2-Port Cal »>

1-Port Cal »>

|2-Port Cal (2-Port VNAs)

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

e “AUTOCAL SETUP Menu - 2-Port Cal - 2-Port VNASs” on page 9-45
1-Port Cal (2-Port VNAs)

Sets the AutoCal calibration function for 2-Port VNAs to a 1-port method and

l|displays the AUTOCAL SETUP (1-PORT CAL) menu.

e “AUTOCAL SETUP Menu - 1-Port Cal - 2-Port VNAs” on page 9-50

Figure 9-30. AUTOCAL PORT Menu - 2-Port VNAs

9-44
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9-6 AutoCal 2-Port Cal Setup - 2-Port VNAs

AUTOCAL SETUP Menu - 2-Port Cal - 2-Port VNAs
Instrument Mode

e 2-Port VNA Mode
Previous

e “AUTOCAL PORT Menu - 2-Port VNAs” on page 9-44
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT |
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.
e “MODIFY 2-PORT AUTOCAL SETUP Dialog Box” on page 9-46

Port Selection (Read Only)

H AutoCal Setup

Displays the Ports selected for the AutoCal procedure. The settings are determined in
| the MODIFY 2-PORT AUTOCAL 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 AUTOCAL 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.

Module Orientation (Read Only)

Displays the left/right VNA Port orientation and assignment for the AutoCal
procedure. Options are either:

e Left=P1 Right =P2

= Left=P2 and Right=P1
The settings are determined in the MODIFY 2-PORT AUTOCAL SETUP dialog box.
Begin Cal (AutoCal 2-Port Cal) (2-Port VNAs)

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.

“CALIBRATION Menu - 2-Port VNAS” on page 9-6
Figure 9-31. AUTOCAL 2-PORT CAL SETUP Menu - 2-Port VNAs

Begin Cal
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MODIFY 2-PORT AUTOCAL SETUP Dialog Box

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 “AUTOCAL SETUP Menu - 2-Port Cal - 2-Port VNASs” on page 9-45
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT |
2-Port Cal | AUTOCAL SETUP | Modify Cal Setup | MODIFY AUTOCAL SETUP Dialog Box

@ Modify 2-Port Autocal Setup E‘ @ Modify 2 Port Autocal Setup ﬁl

Auto Sense Module Drintation Auto Sense Module Drientation
Select Cal Type Select Cal Type
@ Full 2 Port © 1 Path 2 Part [1-2) ® Full 2 Port O 1Path 2 Port (1-52)
() Adapter Removal ) 1Path 2 Part [2-21) () Adapter Remaval ) 1 Path 2 Part [2-31)
Through Setup Thraugh Setup
@ Internal Thiu O True Thiw @) Intemal Thiu O True Thiu

@ Modify 2-Port Autocal Setup: E

[ &uto Sense Moduls Drientation

Select Cal Type

(%) Full 2 Part () 1 Path 2 Port [1-32)
O tadapter Remaval O 1 Path 2 Part [2-37] Seaidnt g]
Through Setup E
) Internal Thiu @ Tue Th cepcinm] A Gine [mpedsnce (1)
130.0000 3 |50.000 3|
Thiu Info = e G =
Line losz [dB/mm] @ Frequency [GHz|
- 01000 = |45.0000 =

(%) Left = Port 1, Right = Port 2 ) Right = Part 1. Left = Port 2

Figure 9-32. MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAS) (1 of 2)
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9-6 AutoCal 2-Port Cal Setup - 2-Port VNAs

Modify 2-Port Autocal Setup

[ &uta Sense Module Orientation

Select Cal Type
) Full 2 Part
() &dapter Removal

@ Left=Port 1, Right = Part 2

(%) 1 Path 2 Part [1-52]
O 1Path 2 Part [2-31)

O Right = Port 1, Left = Port 2

Cancel

Modify 2-Port Autocal Setup

[] Auto Sense Module Orientation

Select Cal Type
) Full 2 Port
(& Adapter Remaval

Through Setup Through Setup
@ Intemal Thiu O True Thiu ©) Intemal Thiu & True Thiu
Thru Info
Q [For Adapter Remaoval Only) -
Length [mm]@— ——
Adapter Poit: (O Left (3 Right 0.0000 =

() Left=Port 1, Right = Port 2

) (o)

O 1 Path 2 Port (1-2)
) 1Path 2 Port [2-31)

() Right = Port 1, Left = Port 2

Cancel

Air Equivalent Length Conversion (from ps to mm) El

Enter length in ps oo

Enter diglectic constant 10

Calculate &ir Equivalent Length ]

Air equivalent length in mm is oo

Figure 9-32. MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAS) (2 of 2)

Auto Sense Module Orientation Check Box
See Callout #1 in “MODIFY 2-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAs)” on page 9-46.
e If selected, the AutoCal Module determines the Port Left/Right assignments.

= 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
e When selected, the Thru Select area becomes available.
= When selected, the For Adapter Removal Only area is unavailable.
e See Callout #2 in Figure 9-32 on page 9-46.
« Adapter Removal
e When selected, the Thru Select area becomes available and the Thru Info button appears.
« Select the Thru Info button to display the THRU INFO dialog box.
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= When selected, the For Adapter Removal Only area becomes available.

= 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.

= See Callout #4, Callout #6, and Callout #7 in Figure 9-32, “MODIFY 2-PORT AUTOCAL SETUP
Dialog Box - 2-Port VNASs)” on page 9-46.

e 1 Path 2 Port (1-->2)
e When selected, the Thru Select area becomes available.
= When selected, the For Adapter Removal Only area is unavailable.
« See Callout #5 in Figure 9-32 on page 9-46.
« 1 Path 2 Port (2-->1)
e 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
= If selected, the AutoCal module uses internal circuitry to determine the through values.
e The Thru Info button is unavailable.
= See Callout #5 in Figure 9-32 on page 9-46.
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.

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.

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

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

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

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

« See Callout #6 in Figure 9-32 on page 9-46.
e “THRU INFO Dialog Box - 2-Port VNASs” on page 9-137
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 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.
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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.

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

e C(lick OK and the result appears in the For Adapter Removal Only Length field.

= See Callout #7 in Figure 9-32 on page 9-46.

e “AIR EQUIVALENT LENGTH Calculator Dialog Box - 2-Port VNAs” on page 9-133
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.

= See Callout #1 in Figure 9-32 on page 9-46.

= 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

 See Callout #2 in Figure 9-32 on page 9-46.
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 - 2-Port Cal - 2-Port VNAS” on page 9-45
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9-7 AutoCal 1-Port Cal Setup - 2-Port VNAs

AUTOCAL SETUP Menu - 1-Port Cal - 2-Port VNAs

Previous

e “AUTOCAL PORT Menu - 2-Port VNAs” on page 9-44

Navigation

= MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT |
1-Port Cal | AUTOCAL SETUP

AutoCal Setup —&

|

‘ Modify Cal Setup

Begin Cal

Modify Cal Setup

Select displays the MODIFY 1-PORT AUTOCAL SETUP dialog box. The dialog box
provides control settings for 1-Port Calibration Ports and Port Left/Right
Identification.

e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAs” on page 9-51
Port Selection (Read Only)

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

Cal Type (Read Only)

Displays the Cal Type selected for the AutoCal procedure. The setting is defined in
the AUTOCAL PORTS menu.

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 left/right assignment for Port 1.

e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAS” on page 9-51
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 left/right assignment for Port 2.

e “MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAs” on page 9-51
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 Menu - 2-Port VNAs” on page 9-6

Figure 9-33. AUTOCAL SETUP Menu - One-Port Calibration - 2-Port VNAs

9-50
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9-7 AutoCal 1-Port Cal Setup - 2-Port VNAs

MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAs

Previous

e “AUTOCAL SETUP Menu - 1-Port Cal - 2-Port VNAS” on page 9-50

Navigation

= MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | AutoCal | AUTOCAL PORT |

1-Port Cal | AUTOCAL SETUP | Modify Cal Setup | MODIFY 1-PORT AUTOCAL SETUP Dialog Box

Modify 1-Port AutoCal Setup El

1-Port Cal Port/s
Reguires 1 cal per port;

Part 1 Part 2

Port1Cal () Left=Pot1 () Right = Part 1

Pot2Cal () Left=Paort 2 (*) Right = Port 2

I OF, l ’ Cancel ]
Modify 1-Port AutoCal Setup E|
1-Port Cal Port s
Reguires 1 cal per port;
Port1  [] Port2
Port1Cal () Left=Pot1 () Right = Part 1
[ (04 ] ’ Cancel ]

Modify 1-Port AutoCal Setup

1-Port Cal Port/s
Reguires 1 cal per port;

1 Part1 Part 2

Pot2Cal () Left=Paort 2 (*) Right = Port 2

[ ok ] ’ Cancel ]

1. AutoSense not available. Port 1 and Port 2 selected for calibration. Port 1 = Left and Port 2 = Right.

2. Only Port 1 selected for calibration. Port 1 = Left.
3. Only Port 2 selected for calibration. Port 2 = Right.

Figure 9-34. MODIFY 1-PORT AUTOCAL SETUP Dialog Box - 2-Port VNAs
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Auto Sense Cal Port(s)
The Auto Sense selection check box is not available in AutoCal 1-Port.
1-Port Cal Port(s)
Select either one or both of the available ports.
e Port 1 Only
e See Callout #1 in Figure 9-34 on page 9-51.
« Ifselected, the Port 1 Cal Left/Right area is available.
« Port 1 and Port 2
e See Callout #2 in Figure 9-34 on page 9-51.
« Ifselected, the Port 1 Cal Left/Right area is available.
« Port 2 Only
= See Callout #3 in Figure 9-34 on page 9-51
« 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=Port 1

« Right =Port 1

« See Callout #2 in Figure 9-34 on page 9-51.
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
e See Callout #3 in Figure 9-34 on page 9-51.
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9-8 Manual Calibration Menus and Dialog Boxes

Once a manual calibration type such as 1-Port Cal has been selected, the main setup menu (which is named for
the cal type such as ONE PORT CAL) appears. The Modify Cal Setup button provides access to the CAL SETUP,
CAL METHOD, and LINE TYPE configuration menus with further access to the appropriate calibration
parameter configuration dialog box. The manual calibration setup and procedure menus — TWO PORT CAL,
ONE PORT CAL, TRANS. REPONSE, and REFL. RESPONSE and their supporting dialog boxes — change
depending on the configuration made during the in the calibration setup. The figure below summarizes the
configuration menus and dialogs,

@ ® @
e S — el o IE

Modlify

»
2-Port Cal > Cal Setup \

@  SOLT/SOLR

Cal Setu
SOLT /SOLR
Modify > _.
Cal Setup i R
-_ | Coaxial
Modify I —_
Cal Setup =

® Coaxial

T
s

Conversion Cal
displays only with
Option 7 and when
Mixer is enabled

®

Edit Calibration
~— Parameters
Dialog Boxes

Figure 9-35. Manual Calibration Setup Menus - 2-Port VNAs
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1. MANUAL CAL port selection menu (Conversion Cal area displays only when Option 7, Receiver Offset, is
installed and when a Mixer measurement is active.

2. Calibration setup menus with titles of TWO PORT CAL, ONE PORT CAL, TRANS. RESPONSE, or REFL.
RESPONSE.

3. CAL SETUP selection menu.

4. CAL METHOD selection menu.

5. LINE TYPE selection menu.

6. Edit Cal Para ms button accesses calibration configuration dialog boxes. Dialog box titles vary depending on the
calibration type, method, and line type selected.

Figure 9-35. Manual Calibration Setup Menus - 2-Port VNAs
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Manual Calibration Types
e 2-Port Calibration
e 1-Port Calibration
e Transmission Frequency Response Calibration
= Reflection Frequency Response Calibration
« Conversion Calibration - Receiver Calibration/Normalization (Mixer measurements only)

e Conversion Calibration - Enhanced Match (Mixer measurements only)

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

= 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 - 2-Port VNAs

Previous

e “CALIBRATE Menu - 2-Port VNAs” on page 9-8
Navigation
MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL

Manual Cal

2-Port Cal >

1-Port Cal >

Transmission >
Freq. Response

Reflection »
Freq. Response

-—-Conversion Cal--

Rcvr Cal/
Normalization

Enhanced-Match »

—

2-Port Cal

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.

e “TWO PORT CAL Menu - 2-Port VNAs” on page 9-61
1-Port Cal
Select displays the One Port Cal menu. 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. During the
calibration configuration, you can select either Port 1 or Port 2.

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNASs” on page 9-87
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.

e “TRANS. RESPONSE Menu - 2-Port VNAs” on page 9-101
Reflection Freq. Response
Select displays the Refl. Response menu.

e “REFL. RESPONSE Menu - 2-Port VNASs” on page 9-107
Rcvr Cal/Normalization

Present only when Option 7, Receiver Offset, is installed and in a Mixer
measurement setup (refer to “MIXER Menu” on page 12-15 and Chapter 16 for
information on setting up a Mixer measurement). Select displays the
RcvrCal-Norm.Cal menu.

34

- on page 9-117
Enhanced-Match
Present only when Option 7, Receiver Offset, is installed and in a Mixer
measurement setup (refer to “MIXER Menu” on page 12-15 and Chapter 16 for

information on setting up a Mixer measurement). Select displays the
Enhanced-Match menu.

e “ENHANCED-MATCH Menu - 2-Port VNAs” on page 9-118

Figure 9-36. MANUAL CAL (MANUAL CALIBRATION) Menu - 2-Port VNAs
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9-8 Manual Calibration Menus and Dialog Boxes

CAL SETUP Menu

Use the CAL SETUP menu to set the calibration method (such as SOLT/R or SSLT), the calibration line type
(such as coaxial or microwave), and more detailed parameters for ports and connectors through 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 - 2-Port VNAs” on page 9-61

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAs” on page 9-87
e “TRANS. RESPONSE Menu - 2-Port VNASs” on page 9-101

e “REFL. RESPONSE Menu - 2-Port VNASs” on page 9-107

e “RCVRCAL-NORM.CAL Menu - 2-Port VNAs” on page 9-117

e “ENHANCED-MATCH Menu - 2-Port VNASs” on page 9-118

Navigation

= MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
2-Port Cal | TWO PORT CAL | Modify Cal Setup | CAL SETUP

= The navigation path above assumes that Two Port Cal manual calibration type was selected on the
MANUAL CAL menu.

Cal Setup E
Cal Method -
| SOLT/SOLR
Line Type >
| Coaxial

Edit Cal Params

Cal Method

The field displays the currently selected calibration method such as SOLT/SOLR or
LRL/LRM. Select displays the CAL METHOD menu where a calibration method is
selected. Once a selection is made on the CAL METHOD menu, the system
auto-returns to this CAL SETUP menu.

e “CAL METHOD Menu” on page 9-59
Line Type

The field displays the currently selected line type such as Coaxial or Microstrip.
Select displays the LINE TYPE menu where a line type is selected. Once a selection is
made on the LINE TYPE menu, the system auto-returns to this CAL SETUP menu.

e “LINE TYPE Menu” on page 9-60
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]

e 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)

Figure 9-37. CAL SETUP (CALIBRATION SETUP) Menu - 2-Port VNAs (1 of 2)
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Edit Cal Params (continued)
Click links below for examples of Cal Setup dialog boxes using Coaxial line type.
e “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box”
on page 9-64
e “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs”
on page 9-67
e “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA”
on page 9-70
e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port
VNA” on page 9-72

When LRL/LRM Cal Method is selected, the Edit Cal Parameters
LRL/LRM Dialog provides for up to five bands and up to 10 devices.

A summary table lists dialog box contents for all other combinations of method and
line type in Table 9-2, “Manual 2-Port Cal Setup Dialog Box Summary - 2-Port
VNASs” on page 9-75

Figure 9-37. CAL SETUP (CALIBRATION SETUP) Menu - 2-Port VNAs (2 of 2)
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Calibration Menus — 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 9-57

Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
2-Port Cal | TWO PORT CAL | Modify Cal Setup | CAL SETUP | Cal Method | CAL METHOD

= The navigation path above assumes that Two Port Cal calibration type was selected on the Manual Cal

menu.

Cal Method

®  SOLT/SOLR

Offset Short
(SSLT)

Triple Offset
Short (SSST)

LRL/LRM

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.

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 9-57
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 9-57
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 9-57
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 9-57

Figure 9-38. 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 9-57.
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
2-Port Cal | TWO PORT CAL | Modify Cal Setup | CAL SETUP | Line Type | LINE TYPE

Auto-Return Button Selection Group
Line Type

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.

Coaxial (Line Type)

® Coaxial

Non-Dispersive . . . .
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

Waveguide CAL SETUP menu.
e “CAL SETUP Menu” on page 9-57
Microstrip Non-Dispersive (Line Type)

i

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 9-57
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 9-57
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 9-57
Figure 9-39. LINE TYPE Menu - 2-Port VNAs
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9-9 Manual 2-Port Cal Setup - 2-Port VNAs

TWO PORT CAL Menu - 2-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 TWO PORT CAL SETUP dialog box.

= A representative menu is shown below.

« The example procedures at the end of this chapter show examples of various TWO PORT CAL menus.
Previous

e “MANUAL CAL Menu - 2-Port VNAS” on page 9-56
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
2-Port Cal | TWO PORT CAL

Modify Cal Setup

Two Port Cal ——¢ .
——— |Select displays the CAL SETUP menu. See “CAL SETUP Menu” on page 9-57.
Cg?osd;{f‘p P> | |Here, changes to the calibration method, line type, and associated parameters are

made on the CAL METHOD and LINE TYPE submenus.

e Calibration method options are SOLT/SOLR, Offset Short (SSLT), Triple Offset
| Short (SSST), or LRL/LRM.

e Line Type options are Coaxial, Non-Dispersive, Waveguide, or Microstrip.

Port 1
Reflective Devices” || |A composite view of the CAL SETUP is shown in Figure 9-35, “Manual Calibration

Setup Menus - 2-Port VNAS” on page 9-53
Port 2 . . . . . .
Reﬂecti(z-re Devices | | Descriptions of the calibration configuration menus are available at:
e “CAL SETUP Menu” on page 9-57

Thru/Recip  » e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60
Isolati
(Sgt?OL%T) A summary of 2-port calibration setup dialog box controls and functions is available
in Table 9-2, “Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs”
on page 9-75

Ports Selected (Read Only)

A display button showing the port numbers that are in the calibration.

Abort Cal

.| |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.

@

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Figure 9-40. TWO PORT CAL MENU - 2-Port VNAs - Typical Example (1 of 2)

Port 1 Port 1
Reflective Devices Reflective Devices
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9-9 Manual 2-Port Cal Setup - 2-Port VNAs

Calibration Menus — 2-Port VNAs

—-Port 1-2——

Lines/Matches 3

Device 1 Line

2 mm

Device 2 Match

[ Port 1

Device 2 Match

| Port 2

Device 3

|  Use Device 1

Device 4 Match

[ Port 1

Device 4 Match

| Port 2

Device 5

| Use Device 3

Device 6 Line

[ 3 mm

Device 7 Line

[ 1 mm

Device 8 Line

| 2 mm

Device 9 Line

Device 10 Match

)
[ 3 mm _J!

[ Port 1

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.

Port 1-2 Reflective Devices

When Cal Method selected is LRL/LRM, the Port 1 Reflective Devices button label
changes to Port 1-2 Reflective Devices and the menu that opens from there offers
selections in accordance with the settings made in the 2 Port Cal Setup Dialog. See
“TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA”

on page 9-72.

Port 1-2 Lines/Matches (See figure at left)

When Cal Method selected is LRL/LRM, the Port 1 Reflective Devices button label
changes to Port 1-2 Lines/Matches and select opens a menu offering selections in
accordance with the settings made in the 2 Port Cal Setup Dialog. This offers
selections of up to 5 bands and ten devices. See “TWO PORT CAL SETUP (LRL/LRM,
COAXIAL) Dialog Box - 2-Port VNA” on page 9-72.

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 Menu - 2-Port VNAs” on page 9-6

Abort Cal

Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Figure 9-40. TWO PORT CAL MENU - 2-Port VNAs - Typical Example (2 of 2)
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Manual 2-Port Cal Setup Dialog Boxes - 2-Port VNAs

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:

e “TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box” on page 9-64

e “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs” on page 9-67

e “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNA” on page 9-70

e “TWO PORT CAL SETUP (LRL/LRM, COAXIAL) Dialog Box - 2-Port VNA” on page 9-72
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 - 2-Port VNAS” on page 9-75.
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TWO PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box

Prerequisites

e (Cal Method = SOLT/SOLR

e Line Type = Coaxial
Previous

e “CAL SETUP Menu” on page 9-57
Navigation

= MAIN | Calibration | CALIBRATION | 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, COAXTAL Dialog Box

Two Port Cal Setup [SOLT/R, Coaxial)

Ref Impedance [£2) 50.000 =
Select Cal Type Through Reciprocal
() Full 2 Part ) 1 Path 2 Part [1--32) ) 1 Path 2 Part [2--31] S
Load Type Through w
{*) Broadband Load ) Sliding Load
Length [mm] E
0.0000 -

w

Test Part 1 [W-Conn(F])

DUT Connector V-CanniM) v| [ Standard Info Ll ases (6]

50.000 -

w

Select BB Load: {*) Load 1 () Load 2

Line Lozz [dB/mm]
Test Port 2 [V-CannlF]) 0.0000 E

DUT Connector W-Conn(h) w Standard Info =

@ Frequency [GHz]

SelectBE Load () Load 1 O Load 2 |0.0000 3

[ ok, ] [ Cancel

Figure 9-41. Edit Cal Params - TWO PORT CAL SETUP (SOLT/R, 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.
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9-9 Manual 2-Port Cal Setup - 2-Port VNAs

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.”

« 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 0.8 mm (M)

e 0.8 mm (F)

e W1-Conn (M)
e W1-Conn (F)
e V-Conn (M)
e V-Conn (F)

e K-Conn (M)
e K-Conn (F)

e 2.4 mm (M)

e 2.4 mm (F)

- GPC-3.5 (M)
e GPC-3.5(F)
e SMA (M)

e SMA (F)

e N-Conn (M)
< N-Conn (F)

e N-Conn (75) (M)
e N-Conn (75) (F)
- GPC-7

e 7/16 (M)

e 7/16 (F)
 TNC (M)

e TNC (F)

e User-Definedl (M) through user-defined32 (M)
e User-Definedl (F) through user-defined32 (F)

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K
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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
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
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

e Through
Length (mm)

e Input line length in mm.

e (Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.

e “AIR EQUIVALENT LENGTH Calculator Dialog Box - 2-Port VNAs” on page 9-133

Line Impedance (Ohms)

e Input defaults to be 50 Ohms. Any numeric value accepted.
Line Loss (dB/mm)
e Allows input of a line loss in dB per mm at the frequency specified in the field below.
@ Frequency (GHz)
= 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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9-9 Manual 2-Port Cal Setup - 2-Port VNAs

TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs
Prerequisites
= (Cal Method = SSLT
e Line Type = Coaxial

Previous

e “CAL SETUP Menu” on page 9-57

Navigation

= MAIN | Calibration | CALIBRATION | 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

Two Port Cal Setup (S55T, Coaxial)

Fief Impedance [£2]

Select Cal Tope
) Full 2 Port

|5EI.EIEIEI

(2 1 Path 2 Port [1-32)

Test Port 1 w1 -Connfb4]]

DUT Connector

(0 1 Path 2 Port [2-+1)

Test Port 2 P -Connfb4]]

DUT Connectar

w/1-Cann(F) || Standard Info |
' wi1-CanniF) || StendardInfo |
OF. ] [ Cancel

Through Reciprocal

Select Line

i Through W I
Length [mm] E
0.0000 3

Line Impedance [£2]
/50,000 =]

]|

Line Lozs [dB /mm]

101000 3|
(= Frequency [GHz)
i45.EIEIEIEI = i

w

Figure 9-42. TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box

Reference Impedance

Input the reference impedance.

« Input field defaulted to 50 Ohms.

e Any numerical value accepted although input values <0.01 Ohms are converted to 0.01 Ohms.

MS4640B Series VNA UIRM
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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.”

« 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 0.8 mm (M)
e 0.8 mm (F)
e W1-Conn (M)
e W1-Conn (F)
e User-Defined1 (M) through User-Defined32 (M)
e User-Definedl (F) through User-Defined32 (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 Load1l
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.

e Select Line. Allows options of:

« Reciprocal

e Through
Length (mm)

e Input line length in mm.

e Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.
Line Impedance (Ohms)

e 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.
@ Frequency (GHz)
< 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 9-57
Navigation

= MAIN | Calibration | CALIBRATION | 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

Two Port Cal Setup [S55T, Coaxial) _

Ref Impedance [£2] |5EI.EIEIEI k- |
Select Cal Type Through Reciprocal
(%) Full 2 Part (73 1 Path 2 Part [1-32] (3 1 Path 2 Port [2--31] :
Select Line
i Through w I
Tezt Paort 1 [wf1-Conn(kd]] E
! Lenath [mm]
DUT Conrnectar [101- R e
WiCann(F)  v| | StandardIrfa 000t 5
Test Part 2 w1 -Connfk]] Line Impedance [£2]
DUT Connectar |w1 -ConriF) v| [ Standard Info ] EEU-UUD =

Line Lozs [dB /mm]
01000 =]

3@ Frequency [GHz]
i45.EIEIEIEI - |

(] ] [ Cancel

Figure 9-43. Edit Cal Params - TWO 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.
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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)
Test Port 1 Connector Type Area
Select the DUT Connector Type from a drop-down menu list with options of:
e 0.8 mm (M)
e 0.8 mm (F)
e W1-Conn (M)
e W1-Conn (F)
e User-Defined1 (M) through User-Defined32 (M)
e User-Definedl (F) through User-Defined32 (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.

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:

< Reciprocal

e Through
Length (mm)

e Input line length in mm.

= Calculator icon displays the AIR EQUIVALENT LENGTH CONVERSION dialog box.
Line Impedance (Ohms)

e 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.
@ Frequency (GHz)
= 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

When LRL/LRM Cal Method is selected, the Edit Cal Parameters LRL/LRM Dialog provides for up to five
bands and 10 devices.

Prerequisites

e (Cal Method = LRL/LRM

e Line Type = Coaxial
Previous

e “CAL SETUP Menu” on page 9-57
Navigation

e MAIN | Calibration | CALIBRATION | 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

Two Port Cal Setup (LRL/LRM, Coaxial) [
Ref Impedance () 50.000 = Dielectric |3.0064%0 =
Reference Plane Location Line Length Representation
@ Ends of Line 1 ) Middle of Line 1 @ Eff. Length ) Delay ) Phy. Length

Band Definttion

MNumber of Bands:

Band #
(Device )

1{%=1.Y=2) |Line E 3 Line E 58 3.1 23 Shortdike LT
2(%=3.Y=4) |Bnd1Cal Dev X E 3 Line E 21 4 3 Shortike | 3 Band 2-1
3(%=5.Y=6) |Bnd1Cal Dev X E 2 35 Shortdike L™ 4 Band 32

Device X Device Y -

_ _ Loss @Frequency Reflecti Breakpoint Breakpoil
CalDeviee X [ength nm) ~ Cal Deviee Y Length (nm)/' (g ) (GHz) T G Calculation

=
o
-
&

hd ‘ Match Info

CH
daadi

4(¥=7,¥=8) |Bnd1Cal Dev Y E 5.8 Line |L 2 42 2 5 Band 4-3
5 (=9, ¥=10) |Bnd1Cal Dev X @ 3 ll‘u‘latch \L” Match Info 2 28 h g Band 54
Reflection Component(Mote: Reflection offset length is referenced from the ends of Line1)

Opendike Offset Length {mm) |0.0000 = Shortdike Offset Length {mm) |0.0000 =

Last Loaded Kit Name

o[ o]

l Save Kit ‘ l Load Kit ‘ Restore Defaults

Figure 9-44. Edit Cal Params - TWO PORT CAL SETUP (LRL/LRM, 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.
Dielectric
Enter a value if different than the default.
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Reference Plane Location
Select from two radio button controlled options:
e Ends of Line 1
e Middle of Line 1
Line Length Representation
Select from three radio button controlled options:
= Eff. (Effective) Length (the free-space equivalent length)
« Delay
e Phy. (Physical) Length
Band Definition
Select one to five bands from the pull-down menu.
e Number of Bands = 1. Only the Band 1 Definition and editable parameters appear.
e Number of Bands = 2. The Band 2 Definition and editable parameters appear.
e Number of Bands = 3. The Band 3 Definition and editable parameters appear.
e Number of Bands = 4. The Band 4 Definition and editable parameters appear.
e Number of Bands = 5. The Band 5 Definition and editable parameters appear.
Band Parameter Definitions
* Band # (Device #)
e Band 1 defines Devices as X =1 and Y = 2)
e Band 2 defines Devices as X =3 and Y = 4)
e Band 3 defines Devices as X =5 and Y = 6)
e Band 4 defines Devices as X =7 and Y = 8)
e Band 5 defines Devices as X =9 and Y = 10)
* Cal Device X
= Band 1 choice is
« Line
« Band 2 choices are
* New Line
* Bndl1 Cal Dev X
* Bandl Cal Dev Y
< Band 3 choices are
* New Line
* Bndl Cal Dev X
* Bandl Cal DevY
* Bnd2 Cal Dev X
* Band2 Cal Dev Y
< Band 4 choices are
* New Line
* Bndl Cal Dev X, Bndl Cal Dev Y
* Bnd2 Cal Dev X, Bnd2 Cal Dev Y
* Bnd3 Cal Dev X, Bnd3 Cal Dev Y
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< Band 5 choices are
< New Line
* Bnd1 Cal Dev X, Bndl Cal Dev Y
* Bnd2 Cal Dev X, Bnd2 Cal Dev Y
* Bnd3 Cal Dev X, Bnd3 Cal Dev Y
e Bnd4 Cal Dev X, Bnd4 Cal Dev Y
Device X Length (mm)
« Enter device length for each band
Cal Device Y
= Select Line or Match for each band.
Device Y Length (mm)/Match
= Enter device length for each band if Device Y is Line.

= Select Match Info if Device Y is Match. Opens “USER DEFINED MATCH DEVICES Dialog Box - 2-Port
VNAS” on page 9-138

Loss (dB/mm)
< Enter loss for each band.
@Frequency (GHz)
= Enter frequency for line loss for each band.
Reflection Type
< Enter a reflection type for each band.
* Short-like
* Open-like
* Both (available only if Cal Device Y= Match)
Breakpoint (GHz)
« Enter a breakpoint frequency for each band. (This area only active for bands 2 through 5.)
Breakpoint Calculation

= Select to Calculate a breakpoint frequency for each band:

Band 2-1 Breakpoint B

Band Breakpoint
Use Recommended Frequency (GHz)
@ Define New Frequency (GHz) |3.000000000 =

MNote: Lower Band will be used below Break Point Frequency

ok | [ cancel

Reflection Component

Enter Open-like and/or Short-like offset length

Last Loaded Kit Name, Save Kit, Load Kit, Restore Defaults

Last Loaded Kit Name - Loaded kit name appears in the field. The name can be edited in this field and
then saved as another kit.

Save Kit saves the present cal setup.
Load Kit — Click opens window to navigate to a desired existing LRL/LRM cal kit file (.1cf).
Restore Defaults loads the instrument default values for the Cal Setup.

OK/Cancel: Returns user 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 - 2-Port VNAs (1 of 6)

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 9-64
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:
0.8 mm-Conn (M), 0.8 mm-Conn (F), 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-Definedl (M) through User-Defined32 (M), User-Definedl (F) through
User-Defined32 (F)
1. 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 - 2-Port VNAs” on page 9-136

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

SOLT/R Same controls and functions as SOLT/R Coax above.

Non-Dispersive

SOLT/R SOLT/R is not recommended for Waveguide calibrations.

Waveguide

Same controls and functions as SOLT/R Coax above with the following changes:
Waveguide Kit: User-Defined 1 to User-Defined 32

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs (2 of 6)

Cal Method
Line Type Dialog Box Controls and Functions
SOLT/R Same controls and functions as SOLT/R Coax above with the following changes:
Microstrip

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 32

Microstrip Info button: Displays a dialog box for selected calibration method and Kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNASs” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNASs” on page 9-140

Test Port DUT Connector Standard Info button: Displays USER DEFINED STANDARD dialog
box for selected calibration method and kit.
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141

SSLT See full description above at “TWO PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port
VNAS” on page 9-67

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 test port, select one of the following connectors:
0.8 mm-Conn (M), 0.8 mm-Conn (F), W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through
User-Defined 32 (M), User-Defined 1 (F) through User-Defined 32 (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 - 2-Port VNAS” on page 9-136
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141

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 32

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAs” on page 9-143
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs (3 of 6)

Cal Method
Line Type

Dialog Box Controls and Functions

SSLT

Microstrip

Same controls and functions as SSLT Coax above with the following changes:

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 32

Microstrip Info button: Displays a dialog box for selected calibration method and kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140

Test Port DUT Connector Type: User-Defined 1 to User-Defined 32

Test Port DUT Connector Standard Info button: Displays USER DEFINED STANDARD dialog
box for selected calibration method and Kkit.
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141

SSST

Coaxial

See full description above at “TWO PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port
VNA” on page 9-70.

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 test port, select one of the following connectors:
0.8 mm-Conn (M), 0.8 mm-Conn (F), W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through
User-Defined 32 (M), User-Defined 1 (F) through User-Defined 32 (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 - 2-Port VNAS” on page 9-136
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141

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

Non-Dispersive

Same controls and functions as SSST Coaxial above.

SSST
Waveguide

Same controls and functions as SSLT Coax above with the following changes:

Waveguide Kit: User-Defined 1 to User-Defined 32

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs (4 of 6)

Cal Method
Line Type Dialog Box Controls and Functions
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-Defined 32

Microstrip Info button: Displays a dialog box for selected calibration method and Kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNASs” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140

Test Port DUT Connector Type: User-Defined 1 to User-Defined 32

Test Port DUT Connector Standard Info button: Displays USER DEFINED STANDARD dialog
box for selected calibration method and kit.
* Typical “"USER DEFINED STANDARD Dialog Box - 2-Port VNASs” on page 9-141

9-78

PN: 10410-00319 Rev: K MS4640B Series VNA UIRM



Calibration Menus — 2-Port VNAs 9-9 Manual 2-Port Cal Setup - 2-Port VNAs

Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs (5 of 6)

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 9-72.

Reference Impedance (Ohms)

Dielectric - Enter a value if different than the default.
Reference Plane Location: Ends of Line 1 or Middle of Line 1
Line Length Representation: Eff. Length, Delay, Phy. Length
Number of Bands: 1 through 5

Band# (Device#): Up to 10 devices

Band 1 Device 1: Type defaults to Line, Line Length (mm) or Delay (ps), 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 9-138

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
. I(fmun;)e Open-like component selected: Reflection Component = Open-like Offset Length
. I(fmUn;za 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) or Delay (ps), 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 9-138

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)
Last Loaded Kit Name

Provides the name of the LRL/LRM Cal Kit file that was last loaded.

Save Kit

Provides the ability to save calibration kit data. Click opens a Save Cal Kit window to save
current settings to an LRL/LRM cal kit file (.Icf) in a desired location.

Load Kit

Provides the ability to recall calibration kit data. Click opens window to navigate to a desired
existing LRL/LRM cal kit file (.Icf).
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Table 9-2. Manual 2-Port Cal Setup Dialog Box Summary - 2-Port VNAs (6 of 6)

Cal Method
Line Type Dialog Box Controls and Functions
LRL/LRM Same controls and functions as LRL/LRM Coaxial above.

Non-Dispersive

LRL/LRM Same controls and functions as LRL/LRM Coaxial above with the following changes:
Waveguide

Cutoff frequency (GHz)

Dielectric
LRL/LRM Same controls and functions as LRL/LRM Coaxial above with the following changes:
Microstrip

Microstrip Kit: 10 Mil Kit, 15 Mil Kit, 25 Mil Kit, User-Defined 1 to User-Defined 32

Microstrip Info button: Displays a dialog box for selected calibration method and kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAs” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140
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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 - 2-Port VNAs

This menu example is a representative menu based on the following configuration:
e VNA is in 2-port mode
« A 2-port calibration
A SOLT/SOLR calibration method
A coaxial line type
AV (f) 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 - 2-Port VNAS” on page 9-61

“ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAS” on page 9-87

“TRANS. RESPONSE Menu - 2-Port VNAS” on page 9-101

“REFL. RESPONSE Menu - 2-Port VNAs” on page 9-107

“ENHANCED-MATCH Menu - 2-Port VNASs” on page 9-118

< The REFL. DEVICE(S) menu controls and functions are also subject to the settings in the following:

e “CAL SETUP Menu” on page 9-57
e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60

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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Refl. Device(s) §

—Port 1 |

|

Open

| .

Short

| .

Load

| .
Sliding Load "‘ﬁi

A typical REFL. DEVICE(S) menu.

Each button is a completion task button and marked with a checkmark when the
calibration task is complete.

Port 1 Connector
A read only button showing the configured connector for the indicated port.
Open

In general, prepare the indicated connections and components and then select the
button. Starts the open calibration procedure for the indicated port. When the
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.

e “SLIDING LOADS Menu - 2-Port VNA” on page 9-83

Figure 9-45. REFL. DEVICE(S) (REFLECTIVE DEVICES) Menu - 2-Port VNAs - Typical Example

9-82

PN: 10410-00319 Rev: K MS4640B Series VNA UIRM

Calibration Menus — 2-Port VNAs



Calibration Menus — 2-Port VNAs 9-10 Typical Calibration Sub-Menus

SLIDING LOADS Menu - 2-Port VNA

This menu example is a representative menu based on the following configuration:

e VNA is in 2-port mode

« A 2-port calibration

e A SOLT/SOLR calibration method

= Sliding loads selected

« A coaxial line type

e AV (f) Connector
Using a different configuration set can change the appearance of the SLIDING LOADS menu.
Previous

e The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

e “REFL. DEVICE(S) Menu - 2-Port VNAS” on page 9-81

“TWO PORT CAL Menu - 2-Port VNAS” on page 9-61

“ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAS” on page 9-87

“TRANS. RESPONSE Menu - 2-Port VNAS” on page 9-101

“REFL. RESPONSE Menu - 2-Port VNAs” on page 9-107

e The REFL. DEVICE(S) menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu” on page 9-57
e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60
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== |A typical SLIDING LOADS menu.
Sliding Loads = . . .
——= | Kach button is a completion task button and marked with a checkmark when the
Rt B calibration task is complete. The number of buttons appearing on the menu is
dependent on the calibration settings.
| Connector Type
Sliding Load A read only button showing the configured connector for the indicated port.
Position 1 . .
| SR Sliding Load (Position 1)
Slidigg Loéc_j In general, prepare the indicated connections and components and then select the
| Position2 button. Starts the sliding load calibration procedure at position 1 for the indicated
Sliding Load port. When the calibration task is completed, the button is marked with a checkmark.
| Position 3 Sliding Load (Position 2)
Sliding Load As above for sliding load calibration procedure at position 2.
| Position4 | [Sliding Load (Position 3)
Sliding Load | |As above for sliding load calibration procedure at position 3.
|___Position5 | Sliding Load (Position 4)
Sliding Load | |As above for sliding load calibration procedure at position 4.
|___Position6 /| |sliding Load (Position 5)

As above for sliding load calibration procedure at position 5.
Sliding Load (Position 6)

As above for sliding load calibration procedure at position 6.

When all calibration procedures are complete, use the Back button to return to the
REFL DEVICE menu.

= “REFL. DEVICE(S) Menu - 2-Port VNASs” on page 9-81

Figure 9-46. SLIDING LOADS Menu - 2-Port VNAs - Typical Example
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THRU/RECIP Menu - 2-Port VNAs

This menu example is a representative menu based on the following configuration:

e VNA is in 2-port mode

« A 2-port calibration

e A SOLT/SOLR calibration method

= Sliding loads selected

« A coaxial line type

e AV (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.

e “TWO PORT CAL Menu - 2-Port VNAS” on page 9-61
e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAS” on page 9-87
e “TRANS. RESPONSE Menu - 2-Port VNASs” on page 9-101
e “REFL. RESPONSE Menu - 2-Port VNAs” on page 9-107
e The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu” on page 9-57
e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60

A typical THRU/RECIP menu.

Thru/Recip = . . .
——— | Each button is a completion task button and marked with a checkmark when the
Thru calibration task is complete.
| L2 _| |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.

e “REFL. DEVICE(S) Menu - 2-Port VNAS” on page 9-81

Figure 9-47. THRU/RECIP Menu - 2-Port VNAs - 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
AV (f) Connector
Using a different configuration set can change the appearance of the THRU/RECIP menu.

Previous

= The previous menu can be any of the following manual calibration menus and their associated
configuration dialog boxes.

e “TWO PORT CAL Menu - 2-Port VNAs” on page 9-61
e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAs” on page 9-87
e “TRANS. RESPONSE Menu - 2-Port VNAs” on page 9-101
e “REFL. RESPONSE Menu - 2-Port VNASs” on page 9-107
e The THRU/RECIP menu controls and functions are also subject to the settings in the following:
e “CAL SETUP Menu” on page 9-57
e “CAL METHOD Menu” on page 9-59
e “LINE TYPE Menu” on page 9-60

A typical ISOLATION(S) menu.

Each button is a completion task button and marked with a checkmark when the
calibration task is complete.

Isolation (Port Pair 1-2)

Isolation(s)

Isolation
| 1-2

LI

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.

= “REFL. DEVICE(S) Menu - 2-Port VNAs” on page 9-81

Figure 9-48. ISOLATION(S) Menu - 2-Port VNAs - Typical Example
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9-11 Manual 1-Port Cal Setup - 2-Port VNAs

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

« “MANUAL CAL Menu - 2-Port VNASs” on page 9-56
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
1-Port Cal | ONE PORT CAL/S menu

One Port Calfs =€ |\ ity Cal Setup
Cg?osdei{ﬂp » | |Select displays the CAL SETUP menu where changes to the calibration method, line

type, and associated parameters are made on the CAL METHOD and LINE TYPE
submenus.

| e “CAL SETUP Menu” on page 9-57.
e “CAL METHOD Menu” on page 9-59.
Port 1

Reflective Devices ™. e (Calibration method options are SOLT/SOLR, Offset Short (SSLT), Triple
Offset Short (SSST), or LRL/LRM.

e “LINE TYPE Menu” on page 9-60.

e Line Type options are Coaxial, Non-Dispersive, Waveguide, or
Microstrip.

Abort Cal
A composite view of the CAL SETUP menu set and is available in:

e Figure: Figure 9-35 on page 9-53
Ports Selected (Read Only)
A display button showing the port numbers that are in the calibration.
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

0

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Figure 9-49. ONE PORT CAL MENU - 2-Port VNAs - Typical Example (1 of 2)
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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.

Thru/Recip

When selected, displays the THRU/RECIP menu. When all tasks are complete, return
to the ONE PORT CAL menu.

Isolation (Optional)

When selected, displays the ISOLATION menu. When all tasks are completed, 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.

e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Abort Cal

Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Figure 9-49. ONE PORT CAL MENU - 2-Port VNAs - Typical Example (2 of 2)
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Modify One-Port Cal Setup Dialog Boxes

The Edit Cal Params dialog boxes are populated with controls and fields that vary depending on the settings
made in the MANUAL CAL, CAL SETUP, CAL METHOD, and LINE TYPE menus. Dialog box examples are:

e “ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box - 2-Port VNAs” on page 9-90
e “ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNASs” on page 9-93
e “ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNAS” on page 9-96

For all other combinations of calibration methods and line types, see the summary in Table 9-3 on page 9-98
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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ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box - 2-Port VNAs
Prerequisites

e (alibration Method = SOLT/SOLR

e Line Type = Coaxial
Previous

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAs” on page 9-87
Navigation

= MAIN | Calibration | CALIBRATION | 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] 50000 -

Test Port 1 [-Cann(F]]

DUT Connector W-Connk] b Standard Info

Select BB Load: %) Load 1 ) Load 2

Select Load Type: () Broadband Load (%) Sliding Load

# till requires broadband loads belov sliding load breakpaint frequency.

Test Part 2 [W-Conn(F])
DUT Conrectar Y-CannM) w Standard Info

Select BE Load: (%) Load 1 () Load 2

Select Load Type: {*) Broadband Load () Sliding Load

* 4t least one port must be selected.

(]S ] [ Cancel

Figure 9-50. ONE-PORT CAL SETUP (SOLT/R, COAXIAL) Dialog Box - 2-Port VNAs

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.
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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DUT Connector Type Field
Select the DUT Connector Type from a drop-down menu list with options of:
e 0.8 mm (M)
e 0.8 mm (F)
e W1-Conn (M)
e W1-Conn (F)
e V-Conn (M)
e V-Conn (F)
e K-Conn (M)
e K-Conn (F)
e 2.4 mm (M)
e 2.4mm (F)
- GPC-3.5 (M)
< GPC-3.5(F)
 SMA (M)
e SMA (F)
e N-Conn (M)
e N-Conn (F)
e N-Conn (75) (M)
< N-Conn (75) (F)
« GPC-7
e 7/16 (M)
e 7/16 (F)
 TNC (M)
e TNC (F)
e User-Definedl (M) through User-Defined32 (M)
e User-Definedl (F) through User-Defined32 (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 Load 1
e Load?2
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:

< 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.

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 9-91



9-11 Manual 1-Port Cal Setup - 2-Port VNAs Calibration Menus — 2-Port VNAs

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 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
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 (SSLT, COAXIAL) Dialog Box - 2-Port VNAs
Prerequisites

e (alibration Method = SSLT

e Line Type = Coaxial
Previous

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAs” on page 9-87
Navigation

e MAIN | Calibration | CALIBRATION | 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

One Port Cal Setup (S5LT, Coaxial)

Ref Impedance [£3] 50.000 -

Test Part 1 [w1-Conn(kd]]

DUT Connector W1 -Conn(F] b Standard Info

Select BB Load: (%) Load 1 () Load 2

Select Load Type: (%) Broadband Load () Sliding Load

Test Part 2 [w1-Conn(kd]]
DUT Conrnectar w1 -ConnlF) w Standard Info

Select BB Load: (%) Load 1 () Load 2

Select Load Type: (%) Broadband Load () Sliding Load

* At least one port must be zelected.

’ ] 4 ] [ Cancel

Figure 9-51. ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port VNAs

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 Field
Select the DUT Connector Type from a drop-down menu list with options of:
e 0.8 mm (M)
e 0.8 mm (F)
e W1-Conn (M)
e W1-Conn (F)
e User-Defined1 (M) through User-Defined32 (M)
e User-Defined1 (F) through User-Defined32 (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 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
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.
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 - 2-Port VNAs
Prerequisites

e (alibration Method = SSST

e Line Type = Coaxial
Previous

e “ONE PORT CAL Menu - SOLT/R - Coaxial - 2-Port VNAs” on page 9-87
Navigation

= MAIN | Calibration | CALIBRATION | 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

One Port Cal Setup [555T, Coaxial)

Ref Impedance [£3) 0,000 = .

Test Part 1 [ -Cann(kd]]

DUT Connector W -Eu:unn[l;'] > Standard Info

Test Part 2 [w41-Connft])

DUT Connector "W1-CannlF] A Standard Ikfo

* &t least one port must be zelected.

[ OF. ] [ Cancel ]

Figure 9-52. ONE-PORT CAL SETUP (SSST, COAXIAL) Dialog Box - 2-Port VNAs

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 0.8 mm (M)
e 0.8 mm (F)
e W1-Conn (M)
e W1-Conn (F)
e TNC (F)
e User-Defined1 (M) through User-Defined32 (M)
e User-Definedl (F) through User-Defined32 (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 - 2-Port VNAs (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 -

Coaxial 2-Port VNAS” on page 9-90.
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:
0.8 mm-Conn (M), 0.8 mm-Conn (F), 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-Defined1 (M) through User-Defined32 (M), User-Definedl (F) through
User-Defined32 (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 - 2-Port VNAS” on page 9-136
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAs” on page 9-141

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-Defined 32

Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAs” on page 9-143

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-Defined 32

Microstrip Info button: Displays dialog box for selected calibration method and kit.
e Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAs” on page 9-140

Test Port DUT Connector Type: User-Defined 1 to User-Defined 32

Test Port Standard Info button: Displays info dialog box for selected calibration method and kit.
* Typical “"STANDARD INFO Dialog Box - 2-Port VNAS” on page 9-136
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Table 9-3. Manual Calibration - 1-Port Calibration Setup Dialog Box Contents - 2-Port VNAs (2 of 3)

Cal Method
Line Type Dialog Box Input Selections and Controls
SSLT See full description above at “ONE-PORT CAL SETUP (SSLT, COAXIAL) Dialog Box - 2-Port
Coaxial VNAS” on page 9-93.
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:
0.8 mm-Conn (M), 0.8 mm-Conn (F), W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through
User-Defined 32 (M), User-Defined 1 (F) through User-Defined 32 (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 - 2-Port VNASs” on page 9-136
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141
Test Port BB Load: Load 1, Load 2
Test Port Load Type: Broadband Load, Sliding Load
SSLT Same controls and functions as SSLT Coax.

Non-Dispersive

SSLT

Same controls and functions as SSLT Coax with the following changes:

Waveguide
Waveguide Kit: WR10, WR12, WR15, User-Defined 1 to User-Defined 32
Waveguide Info button: Displays info dialog box for selected calibration method and kit.
* Typical “STANDARD INFO Dialog Box - 2-Port VNAs” on page 9-136
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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-Defined 32

Microstrip Info button: Displays info dialog box for selected calibration method and kit.
e Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140

Test Port Standard Info button: Displays USER DEFINED STANDARD dialog box for selected
calibration method and kit.
* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAS” on page 9-141
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Table 9-3. Manual Calibration - 1-Port Calibration Setup Dialog Box Contents - 2-Port VNAs (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 2-Port VNAS” on page 9-96.
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:
0.8 mm-Conn (M), 0.8 mm-Conn (F), W1-Conn (M), W1-Conn (F), User-Defined 1 (M) through
User-Defined 32 (M), User-Defined 1 (F) through User-Defined 32 (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 - 2-Port VNAS” on page 9-136
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-Defined 32
Waveguide Info button: Displays WAVEGUIDE INFO dialog box for selected calibration method
and-k'II:g./picaI “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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-Defined 32
Microstrip Info button: Displays MICROSTRIP INFO dialog box for selected calibration method
and-k'll'tyl/pical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140
LRL/LRM
Non-Dispersive
LRL/LRM
) The LRL/LRM calibration method is not available for one-port calibrations.
Waveguide
LRL/LRM
Microstrip
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9-12 Manual Cal - Trans. Freq. Resp. Cal - 2-Port VNAs

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 Transmission Frequency Response Calibration
Menu Name

* TRANS. RESPONSE
Button Name

e Transmission Freg. Response

TRANS. RESPONSE Menu - 2-Port VNAs
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
e “MANUAL CAL Menu - 2-Port VNASs” on page 9-56
Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
Transmission Freq. Response | TRANS. RESPONSE

Trans. ResponseE

Modiify Modify Cal Setup

>
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 9-57

Example transmission frequency response calibration dialog boxes are available
below:

Thru/Recip ™

Isolation = e “TRANS. FREQ. RESP. CAL. SETUP (SOLT/R - Coaxial) Dialog Box”
(Optional) on page 9-103

A summary table of all transmission frequency response calibration configuration
dialog boxes is available here:

« Table 9-4, “Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box

Abort Cal Contents - 2-Port VNAs” on page 9-105

Figure 9-53. TRANS. RESPONSE Menu - Trans. Freq. Resp. Cal. - 2-Port VNAs - 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 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.

@ Thru/Recip ™ Thru/Recip ™ @

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 Menu - 2-Port VNAs” on page 9-6

Abort Cal

Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Figure 9-53. TRANS. RESPONSE Menu - Trans. Freq. Resp. Cal. - 2-Port VNAs - Typical example (2 of 2)
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TRANS. FREQ. RESP. CAL. SETUP (SOLT/R - Coaxial) Dialog Box

Full Name
= Transmission Frequency Response Calibration Setup Dialog Box
Prerequisites
e (Cal Method = SOLT/SOLR
e Line Type = Coaxial
Previous
e “TRANS. RESPONSE Menu - 2-Port VNAS” on page 9-101
e “CAL SETUP Menu” on page 9-57
Navigation

= MAIN | Calibration | CALIBRATION | 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, Coaxial)

Select Direction And Ports

Thrul-2 Info

. v]

L J

# A& lezze one thru must be selacted.

Select All Thruz ] ’ Unzelect All Thrus

RefImpedance (2] [50.000 =

QF. ] [ Cancel

TRANSMISSION FREQUENCY RESPONSE CALIBRATION SETUP Dialog Box
Figure 9-54. TRANS. FREQ. RESP. 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.
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Thru 1-2 Info Button
Select the Thru 1-2 to display the THRU INFO dialog box.
e The THRU INFO dialog box is described above in “THRU INFO Dialog Box - 2-Port VNAs” on page 9-137

The Calculator icon is available on the THRU INFO dialog box. Select displays the AIR EQUIVALENT LENGTH
CONVERSION dialog box.

e The AIR EQUIVALENT LENGTH CONVERSION dialog box is described above in “AIR EQUIVALENT
LENGTH Calculator Dialog Box - 2-Port VNAs” on page 9-133.

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.
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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 - 2-Port VNAs (1 of 2)

Cal Method
Line Type Dialog Box Input Selections and Controls
SOLT/R See full description above at “TRANS. FREQ. RESP. CAL. SETUP (SOLT/R - Coaxial) Dialog
Coaxial Box” on page 9-103.
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-Defined 32
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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-Defined 32
Microstrip Info button: Displays info dialog box for selected calibration method and kit.
« Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140
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-Defined 32
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “STANDARD INFO Dialog Box - 2-Port VNAS” on page 9-136
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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-Defined 32

Microstrip Info button: Displays info dialog box for selected calibration method and kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140
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Table 9-4. Manual Calibration - Trans. Freq. Resp. Cal. Setup Dialog Box Contents - 2-Port VNAs (2 of 2)
Cal Method
Line Type Dialog Box Input Selections and Controls
SSST Same controls and functions as SOLT/R Coaxial above.
Coaxial
SSST Same controls and functions as SOLT/R Coaxial above.

Non-Dispersive

SSST

Same controls and functions as SOLT/R Coaxial with the following changes:

Waveguide
Waveguide Kit: User-Defined 1 to User-Defined 32
Waveguide Info button: Displays USER DEFINED WAVEGUIDE dialog box.
* Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAS” on page 9-143
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-Defined 32
Microstrip Info button: Displays info dialog box for selected calibration method and kit.
* Typical “MICROSTRIP INFO Dialog Box - 2-Port VNAS” on page 9-135
* Typical “USER DEFINED MICROSTRIP Dialog Box - 2-Port VNAS” on page 9-140
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
9-106 PN: 10410-00319 Rev: K MS4640B Series VNA UIRM
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9-13 Manual Cal - Refl. Freq. Resp. Cal - 2-Port VNAs

Full Name

e Manual Calibration - Reflection Frequency Response Calibration - 2-Port VNAs

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

« Reflection Frequency Response Calibration

Menu Name
e REFL. RESPONSE
Button Name

* Reflection Freq. Response

REFL. RESPONSE Menu - 2-Port VNAs

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

e “MANUAL CAL Menu - 2-Port VNAs” on page 9-56

Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
Reflection Freq. Response | REFL. RESPONSE

Refl.Response

Modify
Cal Setup

Port 1
Reflective Devices

Port 2
Reflective Devices

Abort Cal

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.

e “CAL SETUP Menu” on page 9-57
A typical reflection frequency response calibration dialog box is available at:

e “REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog
Box” on page 9-109

A summary table of all reflection frequency response calibration configuration dialog
boxes is available at:

e Table: “Manual Calibration - Reflection Frequency Response Cal Setup - 2-Port
VNAS” on page 9-113

Port Selected
Read-only display of the ports selected for the pending calibration.

Figure 9-55. REFL. RES

PONSE Menu - Refl. Freq. Resp. Cal. - 2-Port VNAs - Typical example (1 of 2)

MS4640B Series VNA UIRM
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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.

@

The Port 1 Reflective Devices button (shown above at #2) is now marked with a
completion checkmark.

Port 1 Port 1
Reflective Devices Reflective Devices

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 Menu - 2-Port VNAs” on page 9-6

Abort Cal

Select aborts the current calibration and returns to the CALIBRATION menu.
e “CALIBRATION Menu - 2-Port VNAs” on page 9-6

Figure 9-55. REFL. RESPONSE Menu - Refl. Freq. Resp. Cal. - 2-Port VNAs - Typical example (2 of 2)
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REFLECTION FREQ. RESPONSE CAL SETUP (SOLT/R, COAXIAL) Dialog Box
Prerequisites
= (Cal Method = SOLT/SOLR
e Line Type = Coaxial
Previous
e “REFL. RESPONSE Menu - 2-Port VNAs” on page 9-107
e “CAL SETUP Menu” on page 9-57
Navigation

e MAIN | Calibration | CALIBRATION | 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

Reflection Freq. Response Cal Setup (SOLT/R, Coaxial)

Ref Impedance [£3] 50.000 &

Test Part 1 [-Conn(F])

Select Cal Component | Open v

DUT Connectar W-Conn(k] “ Standard Infa
Test Part 2 [W-Conn(F])

Select Cal Component | Open v

DUT Connectar W-Conn(k] “ Standard Infa

0k ] ’ Cancel

REFLECTION FREQUENCY RESPONSE CALIBRATION SETUP Dialog Box
Figure 9-56. REFL. FREQ. RESP. 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.
Test Port Selection
Select any combination:
e Test Port 1
e Test Port 2
e Test Port 1 and Test Port 2
Test Port 1 Select Cal Component
Select either: Open or Short

MS4640B Series VNA UIRM PN: 10410-00319 Rev: K 9-109
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Test Port 1 DUT Connector
Select the Test Port 1 Connector type from the pull down menu with options of:
e 0.8 mm-Conn (M)
e 0.8 mm-Conn (F)
e W1-Conn (M)
e W1-Conn (F)
e V-Conn (M)
e V-Conn (F)
e K-Conn M)
e K-Conn (F)
e 2.4 mm (M)
e 2.4 mm (F)
- GPC-3.5 M)
< GPC-3.5(F)
 SMA (M)
e SMA (F)
e N-Conn (M)
e N-Conn (F)
e N-Conn (75) (M)
e N-Conn (75) (F)
- GPC-7
e 7/16 (M)
e 7/16 (F)
« TNC M)
e TNC (F)
e User-Defined 1 (M) through User-Defined 32 (M)
e User-Defined 1 (F) through User-Defined 32 (F)
Test Port 1 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.

Test Port 2 Select Cal Component
Select either:

< Open

e Short
Test Port 2 DUT Connector

Select the Test Port 2 Connector type from the pull down menu. The options are the same as those for
Test Port 1.

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.
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REFLECTION FREQ. RESPONSE CAL SETUP (SSLT, WAVEGUIDE) Dialog Box

Prerequisites
= (Cal Method = SSLT
e Line Type = Waveguide
Previous
e “CAL SETUP Menu” on page 9-57
e “REFL. RESPONSE Menu - 2-Port VNAs” on page 9-107

Navigation

e MAIN | Calibration | CALIBRATION | Calibrate | CALIBRATE | Manual Cal | MANUAL CAL |
Reflection Freq Response | REFL. RESPONSE | Modify Cal Setup | CAL SETUP | Cal Method = SSL'T
| Line Type = Waveguide | Edit Cal Params | REFLECTION FREQ REPONSE CAL SETUP (SSLT,

WAVEGUIDE) Dialog Box

Reflection Freq. Response Cal Setup (SSLT, Wawveg... E|

Ref Impedance [£)] 50.000 =
W aveguide Kt WR10 b
Test Fort 1

Select Cal Component | Qffset shortd b

Wwiavequide Info

Test Port 2
Select Cal Component | [l 8
W avequide Info
[ ] ] [ Cancel ]

REFLECTION FREQUENCY RESPONSE CALIBRATION SETUP Dialog Box
Figure 9-57. REFL. FREQ. RESP. CAL SETUP (SSLT, WAVEGUIDE) 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 Selection
Select any combination:
e Test Port 1
e Test Port 2
e Test Port 1 and Test Port 2
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Test Port 1 Select Cal Component
Select either:
= Offset Short 1
« Offset Short 2
Test Port 1 DUT Connector Waveguide Info Button
Select displays the WAVEGUIDE KIT or USER DEFINED WAVEGUIDE dialog box for the selected waveguide.
e Typical “WAVEGUIDE INFO Dialog Box - 2-Port VNAS” on page 9-146
e Typical “USER DEFINED WAVEGUIDE Dialog Box - 2-Port VNAs” on page 9-143
e Typical “USER DEFINED WAVEGUIDE SHORT Dialog Box - 2-Port VNAs” on page 9-145
Test Port 2 Select Cal Component
Select either:
e Offset Short 1
e Offset Short 2
Test Port 2 DUT Connector Waveguide Info Button

Select displays the WAVEGUIDE KIT or USER DEFINED WAVEGUIDE dialog box for the selected waveguide as
described above.
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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 - 2-Port VNAs (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) Dialog Box” on page 9-109

Reference Impedance (Ohms)
Select Test Port: Port 1 and/or Port 2

Coaxial

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:
0.8 mm-Conn (M), 0.8 mm-Conn (F), 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 32 (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 - 2-Port VNASs” on page 9-136

* Typical “USER DEFINED STANDARD Dialog Box - 2-Port VNAs” on page 9-141

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-Defined 32

Waveg