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Changing Network Client
Product Support
Troubleshoot the PNA

List of Error Messages

About Error Messages
Accessories

USB to GPIB Adapter

Firmware Update

PNA Configurations and Options
Option Enable

Other Resources

SCPI Errors

Technical Support

Diagnostic Tools and Adjustments
3.8 GHz Frequency Adjust
10 MHz Reference Adjust
LO Power Adjust
Offset LO Power Adjustment
Operators Check
Phase-Lock IF Gain Adjust
System Verification
Source Cal
Receiver Cal
Receiver Display
Serial Bus Test
Instrument Calibration

IF Access Applications (Opt H11)
About the H11 Option
External Test Head Configuration
Pulsed Application
Specifications
E8356A, 57A, 58A
E8801A, 02A. 03A
N3381A, 82A, 83A
E8361A
E8362A, 63A, 64A
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E8362B, 63B, 64B
N5230A
N5250A
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What's New in PNA Code Version 4.87

New 4.87 Programming Commands

To check your PNA code version, click Help, then About Network Analyzer

What's New in PNA Code Version 4.86

e Dedicated calibration window

e Option H11 Verification

e Calibration Class Label

e Data-Based Cal Kits can now be modified

e Safely shutdown the PNA without a mouse

What's New in PNA Code Version 4.83

e New PNA-L Models (N5230A Options 020 / 025/ 120 / 125)

e User Preset using SCPI and COM

e Magnitude Offset

e Calibrated Fixed Output VMC measurements

¢ New VMC R1 and B absolute power measurements

e Material Handler Trigger Control Also available using SCP1 and COM

e Global Pass / Fail Status Also available using SCP| and COM.

e Changesto ECAL - existing SCPI programs may be impacted

e Default setting for Thru Method

Isolation disabled

Adapter Removal now performs a Full 2-port cal on each side of the adapter.

e Unknown Thru and Flush Thru now use two, instead of three, connection steps.

e Sweep dialog now has Apply button

e Revised Op Check

e Procedure to Run VNC

See New 4.83 Programming Commands
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What's New in PNA Code Version 4.25

e Time Domain Coupling

e Time Domain Distance Markers

e GPIB Pass-through

e Arbitrary Segment Sweep

e New External Trigger Capabilities

e Pulse Profiling and other Pulsed Application features

e Support for Windowse XP

See New 4.25 Programming Commands

What's New in PNA Code Version 4.0

New PNA-L Model Number

o |F Access (Option H11)

e External Millimeter Module Support (Option H11)

e Pulsed Application (Option HO8)

e Reduced IFBW at Low Frequencies

e CitiFile (*.cti) Format Support

e Enhanced SnP File Save

e New Source Cal Accuracy Settings

e Frequency Converter Application

e Fixed Output Measurements

e Enhanced External Source Control

e Import Legacy Cal Kits

e 8510 Data Processing Mode

e Help in Chinese

See New 4.0 Programming Commands

What's New in PNA Code Version 3.5

e Support for EB361A Options 014, 016, 081 (configurable test set, receiver attenuators, and reference
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switch).

e Frequency Blanking - Turn off the display of frequency information for security purposes.

e Enhanced Local Lockout for GPIB and COM

e New SCPI Edit Cal Kit capabilities with new example program. (Connector name, Kit description, Standard
remove, standard description.)

e Support for up to eight ECAL modules connected to the PNA.
e Enhanced FCA mixer configuration - (Calculate Input)

¢ Change FCA measurements using SCPI

What's New in 3.1

e Support for new PNA model E8361A - 67 GHz

e Frequency Converter Application (Opt. 083)

e Expanded Math calibration algorithm

What's New in 3.0

e Frequency Offset Measurements - Stimulus and Response can be tuned to different frequencies.

e Support for new PNA models - E8362B, E8363B, E8364B.

e Increased Points (16,001), Channels (32), and Windows (16)
See Note about processing speed.

e Fixturing Macro - Helps compensate for the effects of test fixturing.

e X-axis Point Spacing - Alternate display method for Segment Sweep.

e Copy Channels - Copies channel settings to a new or existing channel.

e Trigger IN / OUT - Support for edge-triggering on new PNA models.

e Calibration enhancements - Converged cal kits (no longer Version 1 and Version 2). Replaces Cal Kit
Manager.

What's New in 2.6

e Arbitrary Impedance calibration standard selections

e Many improvements to printed Help documentation including Programming Command Finder.
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What's New in 2.5

ECAL - Basic support for 4-port module.

ECAL User-Characterize - Use adapters with your ECAL module and store the characterization results in the
module.

Log Frequency Sweep - Logarithmic sweep and display.

TRL Calibration - Added impedance and reference plane options.
Calibration Wizard - Improved error reporting messages.
Auto-Check - Automatically checks the Internet for new releases of the PNA.

Cal Kit Manager - Manage your Version 1 Cal Kits (Removed in Rev 3.0).

What's New in 2.0

The following are new and modified features in PNA code version A.02 (from A.01.5).

New Features

3 port Measurements - includes selection of all 9 S-parameters, selection of receiver "C" and associated
ratios, and power level control on port 3.

Calibration Sets - concept similar to that developed for the 8510 Network Analyzer but with more capability
and flexibility.

User Defined PRESET - you can customize the front panel PRESET functionality.

AUXILIARY 1/O, EXTERNAL TEST SET I/O, and MATERIAL HANDLER /O - New Rear Panel Connectors.

ECAL Confidence Check - ensure confidence in your Electronic Calibration.

Manage Files... under File menu provides a File Manager functionality within the PNA.

Source Power Cal and Receiver Power Cal - Power level flatness correction using for accurate absolute
power measurements.

S3P ASCII - file format for data files.

.ipg format for screen dumps - includes white background on direct draw surface.

Minimize - View menu selection allows you to minimize the PNA application.

Modified Features

Calibration Wizard - supports guided and unguided calibrations. Guided calibrations provide additional
features of "adapter removal”, "unknown thru" and "full 3 port cal type". Both guided and unguided cals
support "sliding load" calibration standards and more than one standard for a given frequency span.

Limit Lines -can now be viewed on multiple traces in a single window. Also Limit lines are now updated for
non active traces.
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16 independent channels - Increased from 4.

Added several Marker Improvements:
Coupled Markers

Marker Readout

Memory traces can now support markers.

SYSTem:PRESet - this SCPI command will no longer restore the display if it is disabled due to DISP:ENAB
OFF. The display is restored by either front panel Preset or *RST.

PNA Product Overview - includes the new additions to the PNA Series analyzers. Launch from the PNA
desktop.
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PNA User Accounts and Passwords

When the PNA power is switched on, it automatically logs into Windows using the default user name and
password. This gives anyone full access to the analyzer. The following steps can be taken to increase security of
your PNA.

e Require users to logon when the PNA computer is turned ON - Learn how to enable this feature

e Setup individual accounts on the PNA with varying level of access - Learn how to Add or Change User
Accounts and Passwords

Please read about Anti-virus protection for your PNA

Existing User Accounts

The following user accounts already exist on new PNAs:

o Default User Account
Beginning in April 2004, PNAs were shipped from the factory with the default user name is PNA-Admin and
the password is agilent.
For PNAs shipped before that, the default user name is Administrator and the password is either tsunami
or left blank.
These accounts are created by Windows and cannot be deleted.
We recommend you change the password and, if desired, the user name.
DO NOT FORGET YOUR NEW PASSWORD. You will not be able to start your PNA without it.

e AgilentAccount This Administrator account is created by Agilent for service purposes. Each PNA has a
unique password for this account. Although allowed by Windows, please do not delete this account.

¢ Guest Account This account allows anyone to type in any name, without password, and gain limited
access to the PNA files. This account is created by Windows and cannot be deleted. It can be renamed. This
account is turned OFF when the PNA is shipped.

Notes

ﬂ. Although allowed by Windows, do NOT setup an Administrator account without a password. Internet viruses
look for, and exploit, this condition.

e You can create as many user accounts as you like.
e The user name is not case sensitive. The password IS case sensitive.

e The PNA local policies are set so that, if logon is required, you must retype the user name (and password)
every time. Do not change the local policies on the PNA.

How to Require Users to Logon when the PNA Computer is turned ON.

How do | know which Operating System | have?
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Windows 2000 Windows XP

On the Windows taskbar, click Start, then Settings,
then Control Panel

On the Windows taskbar, click Start, then Run

Double click Users and Passwords Type control userpasswords2 then click OK

Check Users must enter a user name and
password to use this computer.

Check Users must enter a user name and
password to use this computer.

To turn this function OFF, perform the same procedure, but clear the checkbox. The account that is selected when
the checkbox is cleared is the account that is automatically logged on when the PNA is turned ON.

Add or Change User Accounts and Passwords

If the analyzer is in a secure environment, you can setup PNA users by name and grant various levels of access.
This is particularly important when the PNA is remotely controlled or accessed over LAN.

You can designate a person as the administrator and then configure the PNA to allow others to use it with reduced
permissions. That is, other people can be signed on to use the analyzer but they will not have the ability to perform
all of the administrative functions that you can as the administrator.

How to add or change a user account and password

How do | know which Operating System | have?

Windows 2000

Windows XP

In the analyzer System menu, point to Configure,
and click Control Panel.

Click Start, then point to Settings, then click Control
Panel

In the Control Panel window, scroll down and select
the Users and Passwords application.

Click User Accounts

On the Users tab, if the Add button appears dimmed,
select the Users must enter a user name and
password to use this computer check box near the
top of the window.

Follow the prompts to:

e Change an account
e Create a new account

e Change the way users log on or off.

Click Add to enter the information for yourself or for
another user.

CAUTION: Although allowed by Windows, do NOT
allow an Administrator account without a password.
Internet viruses look for, and exploit, this condition.

In the User name box, enter a user name for the
user. In the Full name box, enter the full name of the
user.

In the Description box, enter a description for the
user. Then, click Next.
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PNA Computer Properties

The PNA uses a personal computer and a Windows operating system. The following are common tasks that you

may need to perform on the PNA computer.

\liew or change Full Computer Name

@heck IP Address

@heck the amount of RAM

@heck CPU Speed

Set Time and Date

Other Administrative Task Topics

View or change Full Computer Name

Your PNA has a unique computer name that identifies it on a network. To view or change the computer name, you

must first minimize the PNA application.

How do | know which Operating System | have?

Windows 2000

Windows XP

On the desktop, right-click My Computer

On the desktop, right-click My computer Icon

Click Properties

Click Properties

Click the Network Identification tab at the top of the
dialog box

Click the Computer Name tab at the top of the dialog
box

Click Properties

Click Change next to "..rename this computer.."
message

Type your new Computer Name

Type your new Computer Name

Note: To add your computer to a domain, or to set up the networking configuration, contact your company's I.T.

department. This setup is custom for each company.

To restore the PNA application, click PNA Analyzer in the task bar at the bottom of the screen.

Check IP Address

If your PNA is connected to a LAN, you can view the IP address and other networking information.

1. Minimize the PNA application

2. Click Start, then Run

3. Type cmd, then click OK
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4. At a DOS prompt, type ipconfig /all

Check the amount of RAM

Random Access Memory (RAM) is the amount of working memory in your computer. The PNA application can
require up to 512 MB of RAM depending on the settings you use. If your PNA is operating slowly when you have
more than four windows open or if you routinely use more than 1601 data points, you may need to upgrade to 512
MB.

To view the amount of PNA RAM, you must first minimize the PNA application.
Windows 2000 or Windows XP

1. On the desktop, right-click My Computer
2. Click Properties
3. Click the General tab at the top of the dialog box

4. The amount of RAM appears at the bottom of the window.

To restore the PNA application, click PNA Analyzer in the task bar at the bottom of the screen.

Check CPU Speed

The speed of the PNA processor (CPU) is a factor in determining how quickly the PNA processes data. See PNA
configurations to learn if you can upgrade your PNA CPU. To check your PNA CPU speed, you must first minimize
the PNA application.

How do | know which Operating System | have?

Windows 2000 Windows XP

On the desktop, right-click My Computer On the desktop, right-click My computer Icon

Click Manage Click Properties

Open System Tools folder, then click System Click the General tab at the top of the dialog box

Information.

Click System Summary. The CPU speed appears near the bottom of the
window

After refreshing, the CPU speed appears at the end

of the Processor entry.

To restore the PNA application, click PNA Analyzer in the task bar at the bottom of the screen.

Set Time and Date
Both Windows 2000 and XP

To set the time and date on your PNA, you must first minimize the PNA application.

1. Move the cursor to the lower corner of the screen

37



2. When the taskbar appears, double-click on the displayed time. This opens the Date/Time Properties dialog
box.

3. Change the date, time, and time zone as appropriate.

To restore the PNA application, click PNA Analyzer in the task bar at the bottom of the screen.
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Recovering from PNA Hard Drive Problems

The leading cause of PNA failures is problems with the PNA Hard Disk Drive (HDD). These problems are usually
preventable (see Preventing PNA HDD Problems), and in many cases, recoverable. The following could save you
weeks of downtime and the cost of replacing your PNA HDD.

The following three symptoms indicate a probable HDD failure. First, attempt to perform an Operating System
Recovery. If it fails, the HDD must be replaced.

1. Will not complete the boot process.

e If ‘Couldn’t find NTLDR' appears, remove if a disk is in the PNA floppy drive. If there is no disk in the
floppy drive, proceed to Operating System Recovery.

¢ If ‘Operating System not found’ appears, replace the HDD.
2. Continual blue screens or multiple errors.

3. Excessive clicking or a loud high-pitch whine.
e Back up files and replace HDD.

The following three symptoms indicate missing or corrupt files. First, try the suggestions indicated by bullets. Then,
perform an Operating System Recovery, which is likely to solve the problem.

1. Required system files are not found.

2. The operating system or PNA application does not function properly.

¢ Uninstall the PNA application using Add/Remove Programs from the Control Panel. Then reinstall the
PNA application by double-clicking on D:\Updates\Firmware\ *.msi. or download a firmware update
using AgileUpdate.

3. The PNA functions, but is very slow.

e Check for excessive clicking or a loud high-pitch whine (see #3 above).

e Check RAM. For best performance, RAM must be at least 128MB for PNA firmware rev. 3.0 or below;
256MB for firmware rev. 3.1 or higher. See PNAHelp to learn more.

e Scan for Virus and “spyware”.

Operating System Recovery

This procedure will completely restore the operating system of the PNA back to the original factory condition. It will
not work if the hard drive is damaged.

Important note: This procedure will overwrite the entire C: drive and the following information will be lost:

e All changes and additions made to the analyzer since purchase (except options)
e All user accounts and passwords

e All added programs
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e All saved instrument states

¢ All user configurations and Windows settings

You can save this information to a floppy drive or to a folder on the D:drive. The D:drive will not be affected by this
restoration process. In addition, factory instrument calibration will not be affected if no changes have been made
since the original factory calibration. If changes have been made through the service routines, copy all files that
start with “mxcalfile_" in the C:\Program Files\Agilent\Network Analyzer directory, and save them to the D:\Calfiles
directory.

Procedure

1. Click Start, Shutdown, Restart

2. After the Agilent logo, when ‘Please select the operating system to start:’ displays, quickly press the down
arrow on the keyboard to select the System Recovery partition, (NOT the Recovery Console). Press Enter.
NOTE: If you do not reach this screen during the boot process, you may be able to boot from a floppy disk.
See If you CANNOT boot from the Hard Drive below.

3. The PNA will display a warning about proceeding and give you two chances to abort. After the second
warning, the restoration process will begin immediately.

4. Restoration takes from 15 to 45 minutes. There is no user interaction required. Near the end of the process,
the PNA may reboot several times. Do not attempt to use the analyzer until the PNA application is running
and all activity has stopped for at least one minute.

5. Once the operating system is completely recovered, you can restore any files you may have saved back to
their original locations. The mxcalfiles that were stored in D:\Calfiles will be restored automatically. Other files
must be copied or moved manually.

6. If PNA application updates had previously been downloaded through AgileUpdate, they can now be re-
installed. Double-click on D:\Updates\Firmware\ *.msi. or download a firmware update using AgileUpdate.

If you CANNOT boot from the Hard Drive

During the boot process, you may not reach the screen that displays ‘Please select the operating system to
start’. You may be able to boot from a floppy disk if your PNA Hard drive is labeled 'S.02.xx’ and ‘S.05.50". If
labeled with a different code, the process will fail at step 2 below, but no further damage will be done.

Make this disk using a computer that is currently running DOS or Windows 95/98/ME/XP. Note: Windows NT or
2000 cannot be used.

To create this disk, right-click on the A: drive in Windows Explorer, select Format, then select Make System Disk.
This may be called copy system files, or Create an MS-DOS startup disk.

To boot from this disk:

1. Insert the created system disk into the PNA and restart. The PNA should detect the floppy disk and boot from
it. See below if it does NOT boot.

2. Atthe DOS prompt (A:\>)type CD C: and press Enter. You are really changing to the D: drive because a
DOS operating system does not recognize the NTFS format and assumes the first valid drive is C:.

3. Type C:\minint\bin\recovery.bat and press Enter. If this returns an error, type C:\Autoexec.bat

4. Continue with Operating System Restoration Procedure (above).

If the PNA does not Boot from the floppy, then change the PNA Bios settings. Due to bios revisions, this
procedure may vary slightly from the following:
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Restart the PNA.

. When the Agilent logo appears, press F2 (function key) on the keyboard a few times. The Bios menu will
appear after several seconds.

Select Boot using the keyboard arrows. Read "ltem Specific Help" to learn to move the Removable Devices
/ floppy drive to a boot position before the Hard Drive.

Select Save then Exit.

To prevent an error message when a floppy disk is inserted while powering up, use this procedure to change
back to booting from the hard drive.
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Microsoft Windows® XP /2000 Considerations

Critical Notes

Windows Operating System

Note: Beginning in April 2004, the PNA is shipped from the factory with a modified version of Microsoft Windows
XP operating system. Previously, the PNA was shipped with Windows 2000. The PNA application performs
identically using these two operating systems.

To determine which Operating System is installed on your PNA:

1. Minimize the PNA application
2. On the PNA desktop, click Start.

3. Along the side of the Start menu appears one of the following:

¢ Windows 2000 Professional

e Windows XP Professional

VERY IMPORTANT information to protect your hard drive!

The leading cause of PNA failures is problems with the PNA Hard Disk Drive (HDD). These problems are usually
preventable, and in many cases, recoverable. Learn more about protecting your PNA.

Using USB

The PNA has at least two USB ports for connecting devices: one on the front panel and at least one on the rear
panel. The main advantages of USB are “hot” connects and disconnects and fast data transfer speeds. Electronic
Calibration modules are now available with USB connections.

The first time you plug a device into a USB port there is some wait time. Windows reports it is identifying the
hardware, then searching for the correct driver, then installing the driver (if it was found).

nnecting that same device back into that same port later is quick and easy, but if you move the device to a
amerent USB port, you will have to wait through the hardware ID and driver search again.

Note: Certain USB devices (such as ECAL modules) require you be logged on with Administrator privileges the
first time you plug them into the PNA. This must be done for each serial number. Click Next to choose the default
settings when installing new USB devices.

Plug & Play Stability and Security

Plug & Play capabilities is similar to Win 95 and 98. It provides both a stable and secure operating environment.
You may notice also that it greatly reduces the number of required reboots.

LAN Connections

Windows supports DHCP and fixed IP addressing. Also, “Hot” connect and disconnect of the LAN cable, as well as
a visual indicator of LAN status in system tray area, makes LAN connections more intuitive. In addition, the
Hardware Wizard helps users with system hardware configuration.
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Single and Double Click option.

By default, Windows allows a single-click method of launching icons. To revert to double-clicking, click Start, then
Settings, then Control Panel, then click Mouse. In the Mouse Properties dialog, select Double-click to open an
item. Then click OK.

Printing

Adding a printer should be done outside of the PNA application. Learn more.
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Front Panel Tour

Click on the sections of the front panel for information.
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Rear Panel Tour

This image includes ALL rear-panel features.
Your PNA may not have this capability or look.
Click on a connector for detailed information.
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Powering the PNA ON and OFF

There are three PNA operating modes:

Hibernate

@N

Shutdown

Note: If the PNA front-panel keypad or USB ports are not responding, SHUTDOWN or RESTART the PNA; do
NOT Hibernate. This causes the PNA drivers to awaken from hibernation in the same corrupt state.

How to Log off, Shut down, Restart, or Hibernate the PNA.

WITH A MOUSE

1. Onthe PNA System menu, click Windows Taskbar
2. On the Windows Taskbar, click Shutdown

3. Inthe What do you want the computer to do? list, choose an action:

e Log off (closes programs and disconnects from the network)
e Shut down

e Restart (shutdown and start)

e Hibernate

4. Click OK to perform the action
WITHOUT A MOUSE

e To Hibernate, BRIEFLY press the green power button.

ﬂ e To Shutdown - ONLY if the PNA is locked and you cannot operate the mouse or keypad - Press and hold
the power button for at least four seconds. This practice should be avoided! Repeated shutdowns in
this manner WILL damage the hard drive. Learn more about damaging the PNA hard drive.

June 2005 are already configured this way:

1. From Windows Control Panel, select Power Options
2. Click Advanced Tab
3. Under Power buttons, select Ask me what to do.

4. Click OK to end configuration.
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e Recommended - To SAFELY shutdown the PNA without a mouse, configure the PNA so you can
choose what to do when the power button is briefly pressed (as in Step 3 above). PNAs shipped after

The next time the power button is pressed, a dialog box will ask What do you want the computer to



do? Use the PNA front panel Tab and Enter keys to choose an action.

Hibernate Mode

¢ In hibernate mode the current instrument state is automatically saved to the hard disk before the PNA is
powered OFF.

¢ When the PNA is powered ON, this instrument state is loaded, thus saving time over a full system boot-up.
o A password is NOT required to resume PNA operation after Hibernate mode.

e The hibernation state is the normal OFF state. A small amount of standby power is supplied to the PNA when
it is in the hibernation mode. This standby power only supplies the power switch circuits and the 10 MHz
reference oscillator; no other CPU-related circuits are powered during hibernation. To guarantee that your
measurements meet the PNA specified performance, allow the PNA to warm-up for 90 minutes after the
power button light has changed from yellow back to green.

ON Mode

e Toturn ON the PNA press the yellow power button.

¢ The power button will change to green when power is ON.

Shutdown Mode

¢ In shut down mode the current instrument state is NOT automatically saved before the PNA is powered OFF.

¢ When the PNA is again powered ON, a full system boot-up is performed and the PNA powers-up in the
preset settings.

e A password is required to resume PNA operation after being in Shutdown mode.

e To guarantee that your measurements meet the PNA specified performance, allow the PNA to warm-up for
90 minutes after the power button light has changed from yellow back to green.

e The PNA should only be shut down for service or to provide security via password protection.

e The power button will change to yellow when power is OFF.

Note: If the PNA is locked and you cannot operate the mouse or keypad, shut down the PNA by pressing and
holding the power button for at least four seconds.

This practice should be avoided! Repeated shutdowns in this manner WILL damage the hard drive. Learn more
about damaging the PNA hard drive.

Unplugging the PNA

¢ Remove the power cord from the PNA ONLY when the power button is yellow, in either Hibernate or
Shutdown mode.
If the power cord is removed while the power button is green (PNA ON), damage to the hard drive is likely.
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e The button will remain yellow for several seconds after the power cord has been removed.

¢ When plugged back in and the power button is pressed to ON, the PNA starts in the mode it was in when the
power cord was unplugged, either Hibernate or Shutdown.
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Front Panel Interface

There are three ways to use the front panel keys:

m Active Entry Toolbar (quickest)

m Launch Dialog Boxes

m Navigate Menus (most comprehensive)

Other Quick Start topics

Active Entry Toolbar
Not all settings can be made this way. For making ALL settings use Menus.

You can make settings quickly using this four step procedure.
(1) Press akey

(2) Vview active entry

( 3) select a function

(4 ) Enter a value (if necessary)

(2) -
w1 | [z wias | on | (3)

Launch Dialog Boxes,
To quickly launch MOST dialog boxes:
(1) Press the Menu/Dialog Key

(2) Select a function key
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Navigate Menus
You can access ALL PNA functions using Menus:

(1) Press the Menu/Dialog Key
(2) Use the direction keys to navigate through the Menus. Use the "Click" key to make a selection.

(3) Other Command keys are available for cancelling or seeking Help (if necessary)

(1) =)
(2)

(3) um@g‘@-ﬂﬂ@

r -'IH E@@
Tohe | EoE
5] =1 &
05 = @ =
00 ' T =
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Traces, Channels, and Windows on the PNA

It is critical to understand the meaning of the following terms as they are used on the PNA.

Twaces
@hannels
Windows

Managing Windows

Note: You may experience a significant decrease in computer processing speed with combinations of the following:
increased number of points, number of traces, and calibration error terms (full 2-port or 3-port). If this becomes a
problem, you can increase the amount of RAM with PNA Option 022. To monitor the amount of PNA memory
usage, press Ctrl Alt Delete, select Task Manager, then click on the Performance tab.

Other Quick Start topics

Traces are a series of measured data points.

Trace settings affect the mathematical operations and presentation of the measured data. A trace must be selected
(active) to modify its settings. To select a trace, click the Trace Status button. The following are Trace settings.

e Parameter
e Format
e Scale
o Calibration ON / OFF
e Trace Math
e Markers
ﬂ. Electrical Delay
¢ Phase Offset
e Smoothing
e Transform

Channels contain traces. The PNA can have up to 32 independent channels.

Channel settings determine how the trace data is measured . All traces that are assigned to a channel share the
same channel settings. A channel must be selected (active) to modify its settings. To select a channel, click the
Trace Status button of a Trace in that channel. The following are channel settings:

e Frequency span

e Power
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¢ Calibration data
¢ |F Bandwidth

e Number of Points
e Sweep Settings
o Average

¢ Trigger (some settings)
Windows are used for viewing traces.

e The PNA can show up to 16 windows on the screen.
e Each window can contain up to 4 traces.
e Windows are completely independent of channels.

¢ Most Window settings are made from the View menu. See Customize the PNA screen for details.

e Learn to create and manage windows.

The following is a window containing two traces. Both traces use the same channel 1 settings as indicated by the
annotation at the bottom of the window.
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Managing Windows
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How to create a new window

Use one of the following methods:

e ) B )

e Click Trace, New Trace. Check New Window.

e Click Window then New. A new window appears with a default trace (S11) in the same channel as the
active window.

Learn more about using the front panel interface

How to view a window with the full screen view:

When more than four windows are on the screen, the Trace Status pane is hidden and resolution becomes
poor. To view the window with the full screen:

Select the trace:
—} F2 2
e Press — + 1‘“ ] lj | I .

= |
Then press | 1= |, Press again to minimize the window
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Basic Measurement Sequence

The following process can be used to setup all PNA measurements:

Step 1. Set Up Measurements
Reset the analyzer, create a measurement state, and adjust the display.

Step 2. Optimize Measurements
Improve measurement accuracy and throughput using techniques and functions.

Step 3. Perform a Measurement Calibration
Reduce the measurement errors by performing a calibration.

Step 4. Analyze Data
Analyze the measurement results using markers, math operations, and limit tests.

Step 5. Print, Save or Recall Data
Save or print the measurement data.
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Using Help

Help Rev. 2005-08-02
PNA Rev. 4.87

Copyright 2000-2005
Agilent Technologies, Inc.

This topic discusses the following:

Arinting Help

@opying Help to your PC

lmunching Help

Mavigating Help

Help Languages

@lossary

alog Boxes

Mbout Network Analyzer

mocumentation Warranty

Suggestions Please

Other Quick Start Topics

Printing Help

Beginning in May 2005, a .pdf version of PNA Help is once again available for download at
http://www.agilent.com/find/pna. Search for "PNA Help" and scroll to Manuals and Guides. You can still print
individual PNA Help topics by clicking the Print icon at the top of the PNA Help window.

4

Copying Help to your PC

With the Help system on your PC, you can read about the PNA while away from it. You can also Copy and Paste
programming code from this Help system directly into your programming environment.

The Help file is located on your PNA hard-drive at C:\ Winnt\ Help\ PNAHelp.chm. If both the PNA and PC are
connected to LAN, you can map a drive and copy the file directly. The Help system is also on the CDROM that
ships with the PNA.

Launching Help

The Help system can be launched in three ways:

1. From the front panel Help button.

2. From the Help drop-down menu
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3. From Dialog Box Help

Navigating Help

The Help Window contains 3 panes (regions):

1.

2.
3.

Toolbar Pane

Topic Pane
Navigation Pane

Scrall
Dragto  Mavigation
Resize PaneTabs  pinimize

Maxim ize
Close

T Agikeal Teskeatigien

=
== 8)le) L)
o= =]

'k Navigation
Pane

Mavigation Fane
Size Adjust

Toolbar Pane

The Toolbar is at the top of all Help windows. It allows you to resize the window, browse and print the selected
topic.

Tl PR S s Mgt & Aduatsoin Hlpy BER|
v 3 ]
Hedy  Leowe  Hesk Fowesd

(ot =
Hima  Fond

1=

L5 Agileal Tethesbogien |ﬂ

) ES[r P
O

1. Hide or show the navigation pane

2. Locate the topic in the table of contents
3. Back to topic visited previously

4. Forward again if Back was clicked

5. Go to the Home page.

6. Print the topic pane.
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Navigation Pane

Click the following tabs in the Navigation Pane to access information in the Help system:
Table of Contents Tab

Index Tab

Search Tab

Favorites Tab

(Table of )Contents Tab

e

el i el g AR

& Tha wmrhtar appdy b o fom et avs gt h

5 | — |
6
1. Click tab to select Table of Contents.
2. Click a book to access related topics.
3. Click to display a topic.
4. Right click to access menu.
5. Click to display specifications
6. Click to display glossary
Index Tab

The index tab allows you to type a keyword and go to only the most applicable topics.

£ Agite Tehestigins Q
=2l

:.‘..: E—EA E’J I;' m
\ ;(a.-zl | bt e s s e I

Click tab to select index.

Type keyword to find topics of interest.

View suggested topics. (Double-click to display topic.)
Click to display topic.

el N

Search Tab

The following rules apply for using full-text search:
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Searches are not case-sensitive.

You can search for any combination of letters (a-z) and numbers (0-9).

Punctuation marks (period, colon, semicolon, comma, and hyphen) are ignored during a search.

You can group the words of your search using double quotes or parentheses. Examples: "response
calibration" or (response calibration). This requirement makes it impossible to search for quotation marks.

Use Wildcard expressions:

* To search for one undefined character use a question mark (?). For example, searching for cal? will find

calc and calf.

* To search for more than one undefined character use an asterisk (*). Searching for Cal* will find

calibration and calculate

Use Boolean operators to define a relationship between two or more search words.

Search for Example

Results will show topics containing:

Two words in the same topic response AND

calibration

Both the words "response™ and "calibration”

Either of two words in a topic  response OR

Either the word "response” or the word "calibration” or both

calibration
The first word without the response NOT  The word "response” but not the word "calibration”
second word in a topic calibration
Both words in the same response The word "response" within eight words of the word
topic, close together. NEAR "callibration”

calibration

Favorites Tab

The favorites tab allows you to store (bookmark) the topics you refer to most often so that they can be recalled
easily.

el e

Click tab to view stored topics in Favorites.

Remove selected topic.
Display selected topic.
Add (store) current topic.
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Topic Pane

The Topic pane allows you to view the contents of the selected topic.

T Bgikenl Teskeslsginn Lé
= ][4

oo
== |t )
|

Help Languages
The Help system is available in five languages:
¢ English
e French
e German
e Japanese
e Spanish
e Chinese
To upgrade to the latest version, or to make Chinese Help available, use AgileUpdate.

To select a different help language:

On the Help menu, point to Help Language. Then click the language.

Note: The Programming section is only available in English. Also, the most recent version of Help will be English.

Viewing Help in Japanese or Chinese

These two languages use a different character font set than the other languages. To view these languages, you
must change the following settings:

1. From the PNA, click View

2. Click Title Bars (if not already checked)

3. Minimize the PNA screen

4. From the desktop of the PNA. click Start / Settings / Control Panel / Regional Options.
5. Under Language settings for the system, scroll to and check Japanese or Chinese

6. Under Your locale (location) select Japanese or Chinese
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7. Click Set default...

8. Under Select the appropriate locale, select Japanese or Chinese

These changes may cause the Windows 2000 fonts to become small. To change them back to larger fonts, change
the following settings:

1. From the PNA desktop click Start / Settings / Control Panel
2. Click Display / Appearance

3. Under Scheme select Windows Standard

To restart the PNA application, click PNA Analyzer taskbar button at the bottom of the screen

Glossary
The Glossary holds definitions of words, in alphabetical order.
Click to Access

Termes that Start
iith the Letter

A= A ET ]

B v e Gttt s fer Trw e, T
Wi

0 T G D B e, ke e iz Term
Definitions

Tpari gniee A dovee ol o srgh ireechedr o0 B T

Dby Evemdel AR 4R eI AR a g 1

Fopui pl B lioe, Pl Gew Covmspeva b 1 torn

I pan fmice S devcE @ tF DY Sore e ¥ ke paw e B douse’r
avatip Brawmiler notuk Mas S50 daain, dwn do5 rulkeg
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Note: Click on a word in green text throughout Help to see the glossary definition.

Dialog Boxes
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About Network Analyzer

To learn the following about your analyzer, click Help, then About Network Analyzer:

¢ Model number

e Frequency range

e Options installed on the analyzer

e Serial number of the analyzer

e Version of the installed analyzer software

¢ Version of hard drive in the analyzer

Documentation Warranty

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED "AS IS," AND IS SUBJECT TO BEING
CHANGED, WITHOUT NOTICE, IN FUTURE EDITIONS. FURTHER, TO THE MAXIMUM EXTENT PERMITTED
BY APPLICABLE LAW, AGILENT DISCLAIMS ALL WARRANTIES, EITHER EXPRESS OR IMPLIED WITH
REGARD TO THIS MANUAL AND ANY INFORMATION CONTAINED HEREIN, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
AGILENT SHALL NOT BE LIABLE FOR ERRORS OR FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH THE FURNISHING, USE, OR PERFORMANCE OF THIS DOCUMENT OR ANY
INFORMATION CONTAINED HEREIN. SHOULD AGILENT AND THE USER HAVE A SEPARATE WRITTEN
AGREEMENT WITH WARRANTY TERMS COVERING THE MATERIAL IN THIS DOCUMENT THAT CONFLICT
WITH THESE TERMS, THE WARRANTY TERMS IN THE SEPARATE AGREEMENT WILL CONTROL.

Suggestions Please!

Please let us know about your experience using PNA Help. Send your comments to:
pna_help@am.exch.agilent.com. Comment about any aspect of the help system. Here are a few areas that you
might consider:
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Does anything appear to be broken?

Did you find what you were looking for?

Was the information you found helpful?

Any suggestions as to how we can improve the help system?

Your comments go directly to the help system authors. For help with technical questions, please refer to Technical
Support.
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Preset the PNA

When you Preset the PNA, it is set to known, or preset conditions. You can use the factory default preset
conditions, or define your own User Preset conditions.

Rreset (Default) Conditions

Wser Preset Conditions

See other 'Setup Measurements' topics

Preset Default Conditions

How to Preset the PNA

Use one of the following methods:

L)
|S_Igstem Wfindow

Izer Preset.. !

Learn more about using the front panel interface

Click to view the factory preset conditions.

Rrequency Settings

Rower Settings

Swveep Settings

Segment Sweep Settings

Trigger Settings

isplay Settings

Response Settings

@alibration Settings

Marker Settings

lwmit Test Settings

TWme Domain Settings (Option 010)

@lobal Display Settings
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Frequency Settings:

Power Settings:

Sweep Settings:
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Segment Sweep Settings:

Trigger Settings

Display Settings:

These settings apply for formats when selected:

Scale Reference Reference
Position Value
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Response Settings:

Calibration Settings:
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Marker Settings:

Limit Test Settings:

Limit List Settings:
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Time Domain Settings:

Global Display Settings:

User Preset Conditions

The analyzer can be preset to either default conditions or User Preset conditions.

How to set User Preset

Learn more about using the front panel interface
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=l

Lizer Preset Stahus
[T Uses Preset Enabls

C:\Program Filss'vilent\Matwork
Anayrect Documentstl seiPre set sta

! Sawe cummenl slate as Lger Precel i

Load svisrg fle as Uses Preset |

ok | cocel | hHep |

_UserPresetdialogboxhelp |

Allows the selection of User Preset conditions and the storing and recovery of those conditions.

User Preset Enable

Check - The PNA is preset to User Preset conditions when the Preset button is pressed.
Clear - The PNA is preset to Default conditions when the Preset button is pressed.

Save current state as User Preset Click to store the current instrument state as the User Preset conditions.
File is stored as C:\ Program Files\ Agilent\ Network Analyzer\ Documents\ UserPreset.sta.

Load existing file as User Preset Click to retrieve an instrument state to be used as the User Preset
conditions.
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Measurement Parameters

This topic contains the following information:

SParameters (fixed ratios)
Arbitrary Ratio (choose your own ratio)

wnratioed Power (absolute power)

How to Select a Measurement Parameter

See other 'Setup Measurements' topics

S-Parameters

S-parameters (scattering parameters) are used to describe the way a device modifies a signal. For a two port
device, there are four S-Parameters. (If you have a 3-port PNA model, see the topic, 3-port Measurements.) The
syntax for each parameter is described by the following:

Sout-in
out = port number where the signal output is measured (receiver)

in = port number where the signal is applied (source)

Move the mouse over each S-parameter to see the signal flow:

S11 S21
Reflection/ Incident
DUT
4 [ 1
Port 1 Port 2
E"12 522

For two-port devices:

¢ When the source goes into port 1, the measurement is said to be in the forward direction.
¢ When the source goes into port 2, the measurement is said to be in the reverse direction.

¢ The analyzer automatically switches the source and receiver to make a forward or reverse measurement.
Therefore, the analyzer can measure all four S-parameters for a two-port device with a single connection.
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For PNAs with 3 measurement ports, see 3 port measurements

Common Measurements with S-Parameters

Reflection Measurements Transmission Measurements
(S11 and S22) (S21 and S12)
e Return loss » Insertion loss
e Standing wave ratio (SWR) e Transmission coefficient
o Reflection coefficient e Gain/Loss
e Impedance e Group delay
e S11,S2 ¢ Deviation from linear phase
» Electrical delay
* S21,S12

Arbitrary Ratio

Arbitrary ratio allows you to choose your own ratio of input and reference signals using the A, B, R1 and R2
receivers. The following are common uses of arbitrary ratio:

e Comparing the phase between two paths of a device. An example could be something simple like a power
splitter or more complicated like a dual-channel receiver.

¢ Measurements that require a higher dynamic range than the analyzer provides with S-parameters.

Your PNA MAY have front-panel jumper cables that go directly to the A, B, R1 and R2 receivers. Learn about the
front-panel jumpers on your PNA.

Unratioed Power

The unratioed power parameter allows you to look at the absolute power of a device going into any of the
receivers.

Note: Unratioed parameters cannot be used for phase or group delay measurements, or any measurement that
has averaging activated.
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How to select a Measurement Parameter

Use either of the following methods to create a new trace:

Trace Scale Marker

M

elete Trace

Ry ay |

Use either of the following methods to change the Active trace:

Trace Scale Marker Sweatem  Swindow

Mew Trace ...
Delete Trace
Measure 511
Format... 5o
Math ¢ Memorn .. 512

Smoothing...
Trace Statistics...

N NGNS RN

Learn more about using the front panel interface

Mew Trace

S-Parameters S-Parameters

S0 [~ 52 S0 [ 53
[~ 512 [~ 522 [~ 512 [~ 522

Muare T_I,Ipes...l Application... | Mare T_I,Ipes...l
I'I vI Chaninel Mumber I'I vI Chaninel Mumber

[T Create in Mew Window
k. | I:ann::ell Help | k. | I:ann::ell

Help |
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New Trace and Measure dialog box help

The following applies to both the New Trace and Measure dialog boxes
S-Parameters Check ONE to create or change the active measurement.

More Types... Press to open the More Types Dialog Box (for Unratioed or Arbitrary Ratio measurements)

Application... Press to list the measurement applications installed on the analyzer.
Channel Number (New Trace only) Select the channel to add the new trace to.

Create in New Window (New Trace only)
Check to create the trace in a new window
Clear to create the trace in the active window

About Measurement Parameters (top of page)

£l
Twoe D efinilion

Souce Port -

W Raticed Tme

Irput —Releenca
(O oa

B |
C R = A1
Rz T R3

|1 *| Charme Mumbe

I Create in Mew Windaw
0k | camd | Hep |

More Types dialog box help

Source Port Select the PNA port that will emit the source power

Ratioed Type Check to create a ratioed measurement (then select both Input and Reference receivers)
Clear to create an unratioed measurement (then select Input receiver only)

Input Select the PNA receiver to measure your DUT response. You can directly access the receivers ports by
removing the front-panel jumper cables.

Reference Select the PNA reference receiver to ratio with the Input receiver (ratio measurement only). The
reference level must be between 0 dBm and —35 dBm

Channel Number (New Trace only) Select the channel to add the new trace to.

Create in New Window (New Trace only) Check to create the trace in a new window.
Clear to create the trace in the active window

About Measurement Parameters (top of page)
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Frequency Range

Frequency range is the span of frequencies you specify for making a device measurement.

How to Set Frequency Range

@W Frequencies

Frequency Resolution

Rhase Lock Lost Indicator

Rrequency Band Crossings

See other 'Setup Measurements' topics

How to set Frequency Range

There are two ways to set the frequency range:

A. Specify the Start and Stop frequencies of the range.

B. Specify the Center frequency and desired span of the range.

The following will accomplish both methods:

NEARGEN N

The following settings will open dialog boxes:

| Channel Swesp  Calit
A Start/Stop...
B Center/Sparn...

ﬂ . L Frequency...

Learn more about using the front panel interface

See the frequency ranges of all PNA models

Frequency Start/Stop x|

Frequency

Stop | 3.000000000 GH2 5]

aF. | Cancel | Help
|
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Start Specifies the beginning frequency of the swept measurement range.

Stop Specifies the end frequency of the swept measurement range.

Frequency CenterfSpan x|

Frequency

Center

Span | 2933700000 GHz |ﬂ

Ok, Cancel Help

Center Specifies the value at the center of the frequency sweep. This value can be anywhere in the analyzer
range.

Span Specifies the span of frequency values measured to either side of the center frequency.

CW Frequencies

Measurements with a CW Time sweep or Power sweep as stimulus are made at a single frequency rather than
over a range of frequencies.

How to set CW Frequency

First specify CW Sweep Type

You can set CW frequency from within the Sweep Type dialog box or

After specifying CW from the Sweep type dialog box, change CW frequency by selecting the following::

Charnel Sweep Cali
Start/Stop,..
LCenter/Span,..

O Fenr. |

Learn more about using the front panel interface

x|
F

requency

(

=

0k | Cancel | Help
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CW Frequency dialog box help

CW Type a value and the first letter of the suffix (k,m,or g) or use the up and down arrows to select any
value within the range of the PNA.

Frequency Resolution

The resolution for setting frequency is 1 Hz.

Phase Lock Lost Indicator

Under normal operating conditions the analyzer stimulus frequency will be phase locked and within specifications
(see frequency specs). If the analyzer is unable to create the stimulus frequency to specifications, a Phase Lock
Lost message will appear on the screen (see Troubleshoot the PNA).

Frequency Band Crossings

The frequency range of the PNA covers several internal frequency bands. The higher the frequency range of the

PNA, the larger the number of bands. The source power to your DUT turns off as the stimulus frequency is swept
through these band crossings. To learn more, see Power ON and OFF during Sweep and Retrace and Stimulus-

Sweep Recommendation for a DUT with an AGC Loop.

These band-crossings occur at the following frequencies:
For 3 GHz, 6 GHz, and 9 GHz PNA models:

Band Frequency

1 10MHz

2 748 MHz
3 1500 MHz
4 3000 MHz
5 4500 MHz
6 6500 MHz

For PNA models E8362 / 63/ 64 A/B
(A models do not have band 0)
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Band Freq
(GHz)
0 .045
1 0.748
2 1500
3 3.00
4 3.80
5 450
6 4.80
7 6.00
8 6.40

For PNA model E8361A

Band Freq
(GHz)
0 .045
1 0.748
2 1500
3 3.00
4 3.80
5 4.00
6 4.50
7 6.00
8 77.00

For PNA model N5230A

Band

10

11

12

13

14

15

16

Band

10

11

12

13

14

15

16

17

Freq
(GHz)

7.60

10.00
12.00
12.8

15.20
16.00
20.00

22.80

Freq
(GHz)

10.00
12.00
12.80
15.40
16.00
20.00
24.00
25.60

30.00

Band

17

18

19

20

21

22

23

24

Band

18

19

20

21

22

23

24

25

Freq
(GHz)

25.60
30.00
32.00
36.00
38.40
40.00
45.60

48.00

Freq
(GHz)

32.00
36.00
40.00
44.70
46.20
51.20
60.00

64.00
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Band

10

Freq Band
(GHz)

.045 11
.748 12
15 13
3.125 14
4.167 15
5.250 16
6.250 17
7.875 18
8.333 19
9.375 20

Freq
(GHz)

10.500
12.500
15.750
16.667
18.750
21.000
22.500
25.000
26.250

26.500

Band

21

22

23

24

25

26

27

28

29

30

Freq
(GHz)

28.600
31.250
31.500
33.333
37.000
40.500
41.667
42.000

46.800
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Power Level

Power level is the power of the analyzer source signal at the test port. The following items describe details about
power levels.

Rower Settings

Wnleveled Indicator

Rower Coupling Between Ports

Source Attenuation

Attenuation with Uncoupled Ports

Receiver Attenuation

Rower Slope

Rower ON and OFF during Sweep and Retrace

See other 'Setup Measurements' topics

Power Settings

The test port output power is specified over frequency ( See the Power Range and Frequency Range for your PNA)

How to make Power settings

Use one of the following methods:

.0 BB
° I+
|Ehanne| Sweep  Calit
ﬂ Start/Stop. ..
_ CenterdSpan...
L Erequency...

[ ) W

Note: If Power Sweep is selected, (from Sweep Type dialog box) clicking Channel, Power will invoke a Power
(Sweep) dialog box.

Learn more about using the front panel interface
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¥ Power On

— Port Selection

Pt ITE ¥ Part Power Coupled

Test Port Power I E

— Attenuator Control

™ Auto [0 [

— Power Slope [

I slops  [0.00dB/GHz [

— Receiver Attenuation

Receiver & IDdB E
Feceiver B IEI::IE E

Ok | Cancel | Help

Power dialog box help

Defines and controls the analyzer source power.

Power On Toggles the source power ON and OFF.

Note: Power ON/OFF setting and Instrument State Save and Recall.

If power is OFF when an instrument state is saved, the power will be OFF when the state is recalled.

If power is ON when an instrument state is saved, then when recalled, the power setting will be the SAME
as the current power setting. To protect your DUT, power will NOT be turned ON by an instrument state
recall if the current power setting is OFF.

Port Selection
Port Specifies the port which the values apply.

Port Power Coupled Toggles between coupled and uncoupled test port power. With the ports coupled, the
power levels are the same at each test port. With the ports uncoupled, you can set different power levels for
each test port. Learn more about coupled ports.

Test Port Power Sets the value of the power at the output of the test port.

Attenuator Control

This area of the dialog box is unavailable if there is no attenuator option installed in the PNA. If available, the
value of attenuation placed in the source path can be chosen automatically or manually. If done manually,
type or select an attenuation value in 10 dB increments. See PNA Options to view the availability and range
of source attenuation on your PNA.

Auto Select to allow automatic attenuator control. The attenuation value select box will be unavailable. Clear
to manually set the attenuator. Type or select the attenuation value in the adjacent text box.

Learn more about Source Attenuation.

Power Slope
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Compensates for a device's power loss over a frequency sweep by increasing the PNA output power over
frequency.

Slope Select to set the power slope. Clear to set power slope OFF.

Learn more about Power Slope.

Receiver Attenuation

Available on PNA models as option 015 and option 016.

Receiver A and Receiver B Type or select independent attenuation values for each receiver.

Learn more about Receiver Attenuation.

Unleveled Indicator

The letters LVL appear on the status bar when the analyzer source is unleveled. To see the status bar, click View,
then Status Bar.

LVL appears when the source power is greater than the maximum specified power. Resolve this by lowering the
power level to return to a leveled condition (See your analyzer's Power Range).

If LVL continues to appear after lowering the source power, see Troubleshoot the PNA to determine the cause of
the unleveled condition.

Power Coupling Between Ports

By default, the power level at each Port is coupled to Port 1. This means each Port will have the same output
power level as Port 1. Some measurement applications require different power levels between ports. The analyzer
allows you to uncouple the port powers so that you can set the power levels independently for each port.

For example, if you want to measure the gain and reverse-isolation of a high-gain amplifier, you must set the power
for each port separately. This is because the power required for the input port of the amplifier is much lower than
the power required for the output port. See Attenuation With Uncoupled Ports.

CAUTION! You can damage the analyzer receivers if the input power levels exceed the maximum values. See your
analyzer's Technical Specifications for the maximum input power to a receiver.

Source Attenuation

The PNA uses a programmable step source attenuator to cover the full power range. The attenuator adjusts the
power level of the test signal into the test device without changing the level of the incident power in the reference
path. This provides:

e Better signal source accuracy and performance

e A more accurate source match

Source attenuation is available on all PNAs in various ranges, either as standard equipment or as an option. If
attenuation is not installed, the attenuator control is unavailable in the Power dialog box and not shown in the
Active Entry Toolbar. See PNA Options to see the availability and range of source attenuation on your PNA.

The value of source attenuation can be set automatically or manually through the Power dialog box or front panel
Power key.

Automatic Attenuation
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With the attenuator control set to Auto (default), the analyzer:

e Allows you to select any power level within the total operating range of the instrument

e Automatically selects the attenuator position and source power so that the optimum range of the total
attenuator range is used.

Manual Attenuation

There are some measurement applications where you need to set the source power and attenuator manually.
These include:

e Testing Reflection Amplifiers (oscillators or conditionally unstable amplifiers). This requires a very good
impedance match with the source (20dB return loss) over a wide frequency range. Choose Auto Off, with an
attenuation level of 10 or 20 dB (or more) to ensure the best source match.

e Power Sweeps The attenuator is not allowed to switch attenuator settings during a power sweep to avoid
premature wear from continuous switching. The Auto setting may not allow full coverage of the desired power
sweep range. Choose Auto Off and a combination of source power range and attenuator position to provide
the full desired power sweep range required for the measurement.

Attenuation Ranges and Values

The attenuator has different positions, allowing power levels in many power ranges. The number of power ranges
available is determined by the source attenuation installed in your PNA. See PNA Options to see the availability
and range of source attenuation on your PNA.

e Each range has a total specified span ( 25 dB in the following Attenuation Values graphic ).

e The optimum setting is the middle of the range. This range provides the best accuracy and performance of
the source leveling system. The optimum ranges are the blue regions in the following graphic.

e An attenuator setting can be selected manually or automatically. If automatic is selected, the blue optimum
ranges (shown in the following graphic) are used.

(Attenuator ranges vary, this particular range is 70 dB)
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Note: Error correction is fully accurate only for the power level at which a measurement calibration was performed.
However, when changing power within the same attenuator range at which the measurement calibration was
performed, ratioed measurements can be made with nearly full accuracy (non-ratioed measurements with less
accuracy).

Source Attenuation in Power Sweep

To set source attenuation in power sweep mode, first select Power Sweep type, then click Channel, Power

Power x|

— Power Sweep

OF.

Start Power [-10.00 dBm [:I

Stop Poweer I 0.00dEm E
Attenuation I 0dB E i

Cancel

Power (Sweep) dialog box help

Start Power Sets the beginning value of the power sweep.
Stop Power Sets the end value of the power sweep.
Attenuation Sets the value of the source attenuator for both source ports.

Learn more about Source Attenuation.

Learn more about Power Sweep.

Attenuation with Uncoupled Ports

PNA models with Option UNL (and standard E8356/57/58A models) have a source attenuator with each test port.
The test port power levels can be set independently.
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PNA models with Option 1E1 have a single source attenuator that is switched between test ports. If the ports are
uncoupled, the test port power levels can be set differently. If the power levels are far apart, the single source
attenuator will have to change position when switching between ports. To avoid premature wear of the mechanical
step attenuator, the PNA does the following:

e Prevents continuous switching between power ranges

e Automatically engages hold mode after measuring each channel one time

If averaging is on, the hold mode does not engage until the specified number of sweeps is completed for each
channel.

Receiver Attenuation
To avoid damaging the PNA receivers, you may need to attenuate the output signal from the device under test.

PNA models with Option 015 or Option 016 provide internal attenuators to both port receivers. The receiver
attenuator characteristics are:

e Range:

o 0to 50 dB (E8361A only)
o 0to 35 dB (all other PNA models)
¢ Resolution:

o 10 dB (E8361A only)

o 5 dB (all other PNA models)

Power Slope

Power slope helps compensate for cable and test fixture power losses at increased frequency.

¢ With the power slope feature enabled, the port output power increases (or decreases) as the sweep
frequency increases.

e The units of power slope are dB/GHz.

e Power slope can only be set to values of 0.5, 1, 1.5, or 2 (positive or negative).

Power ON and OFF during Sweep and Retrace

The frequency range of the PNA covers several internal frequency bands. The higher the frequency range of the
PNA, the larger the number of bands. For example, a 9 GHz PNA has 6 frequency bands, a 50 GHz PNA has 25
frequency bands. See the frequency band crossings.

Power to the DUT is set to minimum during band changes to avoid causing power spikes to the DUT. Minimum
power is determined by the attenuator setting.

Retrace occurs when the source gets to the end of your selected frequency span and moves back to the start
frequency. Power to the DUT is again set to minimum when retracing across frequency bands.

Therefore, the following occurs for various stimulus settings:
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1. Single band sweep - The power to the DUT is always ON, even during retrace.

2. Multi-band sweep - The power to the DUT will go to minimum while sweeping across a band crossing. It will
go to minimum again during retrace.

3. Power sweep - Because power sweep is always done at a single frequency, the frequency is always in a
single band and the source power is always ON. At the end of a power sweep, power is immediately changed
back to the start power. This helps prevent the DUT from overheating.

4. Single sweep - There are two methods of single sweep:

e Manual trigger mode - At the end of a sweep the setup for the next sweep completes and the PNA
waits for a trigger. During the setup of a multi-band sweep, the band swap completes and power to the

DUT is turned back ON.

¢ Hold mode - At the end of a sweep, power stays at minimum until the sweep is started.

Caution: Avoid expensive repairs to your PNA. Read Electrostatic Discharge Protection.
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Sweep Settings

A sweep is a series of consecutive data point measurements taken over a specified sequence of stimulus values.
You can make the following sweep settings:

Sweep Type
Sweep Time

Sweep Setup

See other 'Setup Measurements' topics

Sweep Type

There are five sweep types in the PNA:

e Linear Frequency - Sets a linear frequency sweep that is displayed on a standard grid with ten equal
horizontal divisions. This is the default sweep type.

e Log Frequency - Sets the source to step in logarithmic increments and the data is displayed on a
logarithmic x-axis.

e Power Sweep - Activates a power sweep at a single frequency that you specify. You can set any power
range < 25 dB. (Default -10 dBm to 0 dBm.) Power sweep is used to characterize power-sensitive circuits,
with measurements such as gain compression or AGC (automatic gain control) slope. Learn more about

power sweep

e CW Time - Sets the PNA to a single frequency, and the data is displayed versus time.

e Segment Sweep - Sets the PNA to sweep through up to 30 user-defined sweep segments. Learn more
about Segment sweep

How to set Sweep Type

_ﬂlse one of the following methods:

B0 B B

| Sweep Calibration Tr.

Sweep Time...
Humber af Paoints ¥
|F Bandwadth. ..

Sweep Setup...

e

Learn more about using the front panel interface
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Sweep Type dialog box help

Note: Sweep Settings are not applied until either OK or Apply is pressed.

Channel The active channel when Sweep Type was selected. Sweep settings will be applied to this channel.

Sweep Type

Linear Frequency Sets a linear frequency sweep that is displayed on a standard grid with ten equal horizontal
divisions.

e Start Sets the beginning value of the frequency sweep.
e Stop Sets the end value of the frequency sweep.

e Points Sets the number of data points that the PNA measures during a sweep. Range: 2 to
16001.(Default is 201).

Log Frequency The source is stepped in logarithmic increments and the data is displayed on a logarithmic x-
axis. This is usually slower than a continuous sweep with the same number of points.

e Start Sets the beginning value of the frequency sweep.
e Stop Sets the end value of the frequency sweep.

e Points Sets the number of data points that the PNA measures during a sweep. Range: 2 to 16001.
(Default is 201).

Power Sweep Activates a power sweep at a single frequency that you specify. Learn about power sweep

e Start Sets the beginning value of the power sweep.
e Stop Sets the end value of the power sweep.

e CW Frequency Sets the single frequency where the PNA remains during the measurement sweep.
CW Time Sets the PNA to a single frequency, and the data is displayed versus time.

e CW Frequency Sets the frequency where the PNA remains during the measurement.
e Sweep Time Sets the duration of the measurement, which is displayed on the X-axis.

e Points Sets the number of data points that the PNA measures during a sweep. Range: 2 to
16001.(Default is 201).
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Segment Sweep Sets the PNA to sweep through user-defined sweep segments. Learn more about Segment
sweep

e Independent Power Levels Check to set the source power level for each segment.

e Independent IF Bandwidth Check to set the IF bandwidth for each segment.

e Independent Sweep Time Check to set the duration of the measurement for each segment.
e X-Axis Point Spacing Check to scale the X-Axis to include only the segments. Learn more.

e Allow Arbitrary Segments Check to allow arbitrary frequencies (overlapped or reverse sweeps). Learn
more

e Show Table Shows the table that allows you to create and edit segments.
e Hide Table Hides the segment table from the screen.
OK Applies setting changes and closes the dialog box.

Apply Applies setting changes and leaves the dialog box open to make more setting changes.

Cancel Closes the dialog. Setting changes that have been made since the last Apply button click are NOT
applied.

Power Sweep

Activates a power sweep at a single frequency that you specify. You can set any power range < 25 dB. (Default -10
dBm to 0 dBm.) Power sweep is used to characterize power-sensitive circuits, with measurements such as gain
compression or AGC (automatic gain control) slope.

e Power is stepped from a start value to a stop value at a single frequency.

o The source amplitude increases in discrete power steps at each data point across the power sweep
range.

o The number of data points and power range determine the size of these steps.

¢ Choose a combination of source power range and manual attenuator position (if the PNA has source
attenuators) to obtain the power sweep range required for the measurement.

Note:To set the attenuation in power sweep, click Channel, Power after selecting Power Sweep.

In Power Sweep mode, the following power settings apply:

e Port Power Coupled setting (ON/ OFF) is ignored. Both test ports use the same Power Sweep settings.

e Test Port Power setting is ignored. The code uses the Start Power and Stop Power to determine the power
levels present at the test ports.

e Attenuator Control is set to Manual

e Power Slope (dB/GHz) is ignored. The output frequency is CW.

Learn more about Power Settings.
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Segment Sweep

Segment Sweep activates a sweep which consists of frequency sub-sweeps, called segments. For each segment
you can define independent power levels, IF bandwidth, and sweep time.

Once a measurement calibration is performed on the entire sweep or across all segments, you can make calibrated
measurements for one or more segments.

In segment sweep type, the analyzer does the following:

¢ Sorts all the defined segments in order of increasing frequency
e Measures each point

¢ Displays a single trace that is a composite of all data taken
Restrictions for segment sweep:

e The frequency range of a segment is not allowed to overlap the frequency range of any other segment.
e The number of segments is limited only by the combined number of data points for all segments in a sweep.

e The combined number of data points for all segments in a sweep cannot exceed 16001.

¢ All segments should have power levels within the same attenuator range to avoid premature wear of the
mechanical step attenuator. See Power Level.

How to Insert, Delete, and Modify Segments

Insert and Delete Segments

| Sweep Calibration Trace Scale Marker Spsh

Sweep Time...
Humber af Points ¥
|F Bandwidth. ..

Sweep Setup...
Sweep Tyupe...

[~ Segmen Tabe . » T
3

Tifemer Delete Segment

_ Delete All 5 egments

Insert Segment - adds a sweep segment before the selected segment.

Note- You can also click the "down" arrow on your keyboard to quickly add many segments.

Delete Segment - removes the selected segment

Delete All Segments - removes all segments

To Modify an Existing Segment

To make the following menu settings available, you must first show the segment table. Click View, point to
Tables, then click Segment Table.

5TaTEl  staRT [ 570 leoul FEw | P PwR | PR PR TIKE
ON 20000000 MHz | 1000000 GH:z | 1 100kH:z 17.00 dBm II:I 00 dBm §2.474 meze
2 ult] 1.000000 GHz - 4.0000001GHz 2 AB0kH=2 17.00 dBm D00 d8m  GA0000 po=c

The above graphic shows the Segment table with all independent settings selected, including source power
uncoupled (two power settings).
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STATE Click the box on the segment to be modified. Then use the up / down arrow to turn the segment ON or
OFF.

START Sets start frequency for the segment. Click the box and type a value and the first letter of a suffix (KHz,
Mhz, GHz). Or double-click the box to select a value.

STOP Sets stop frequency for the segment. Click the box and type a value and the first letter of a suffix (KHz,
Mhz, GHz). Or double-click the box to select a value.

POINTS Sets number of data points for this segment. Type a value or double-click the box to select a value.

To set IFBW, Power, and Sweep Time independently for each segment:

On the Sweep menu, click Sweep Type, then Segment Sweep.
Check the appropriate Sweep Properties boxes

Then click the box and type a value or double-click the box and select a value.

Note: If the following are NOT set, the entire sweep uses the channel IFBW, Power, and Time settings.

IFBW Sets the IF Bandwidth for the segment.
POWER Sets the power level for the segment.
TIME Sets the Sweep time for the segment.

Learn more about using the front panel interface.

X-Axis Point Spacing

This feature applies to Segment Sweep only and affects how a trace is drawn on the screen.

How to select X-Axis Point Spacing

On the Sweep Type dialog box, click Segment Sweep
Then check X-Axis Point Spacing

Learn more about using the front panel interface

Without X-axis point spacing, a multi-segment sweep trace can sometimes result in squeezing many measurement
points into a narrow portion of the x-axis.

With X-Axis Point Spacing, the x-axis position of each point is chosen so that all measurement points are evenly
spaced along the x-axis.

For example, given the following two segments:

STATE sTaRT | STOP | POINTS |
1 [oN = 45.000000MHz | 50.000000 MHz 21
2 | OW 1700000000 MHz | 180.000000 MHz 21
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Without X-Axis Point Spacing

With X-Axis Point Spacing

Arbitrary Segment Sweep

This feature enables arbitrary frequencies to be entered into the segment sweep table, which allows the following:

e segments can have overlapping frequencies.

e reverse sweep (set the stop frequency to be less than the start frequency).

How to select Arbitrary Segment Sweep

On the Sweep Type dialog box, click Segment Sweep
Then check Allow Arbitrary Segment Sweep

Learn more about using the front panel interface

Note: The markers, display, limit lines, formatting, and calibration features may produce unusual results for
overlapped and reverse sweep segments.

When Allow Arbitrary Segment is checked, X-axis point spacing is automatically turned ON.

Sweep Time
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The PNA automatically maintains the fastest sweep time possible with the selected measurement settings.
However, you can increase the sweep time.

How to set Sweep Time

Use one of the following methods:

[ Sweep Calibration Tr.

Humber af F'-:uint! \l\ 3

EGLC B2 R B

Learn more about using the front panel interface

Sweep Time =]

Sweep Time |LEANEIETEEs

|' SweepTime

0k | Cancel | Help

Sweep Time dialog box help

Specifies the time the PNA takes to acquire data for a sweep. The maximum sweep time of the PNA is 86400
seconds (1 day).

Note: If sweep time accuracy is critical, use ONLY the up and down arrows next to the sweep time entry box
to select a value that has been calculated by the PNA. Do NOT type a sweep time value.

e The actual sweep time includes this acquisition time plus some "overhead" time.

e The PNA automatically maintains the fastest sweep time possible with the selected measurement
settings. However, you can increase the sweep time using this setting.

e Enter 0 seconds to return the analyzer to the fastest possible sweep time.
e The sweep time setting is applied to the active channel.
e Stepped sweep is automatically selected if sweep time is at, or above, 8msec.

e A Sweep Indicator il appears on the data trace when the Sweep Time is 0.3 seconds or greater, or if
trigger is set to Point Sweep Mode. The indicator is located on the last data point that was measured by
the receiver. If the indicator is stopped (point sweep mode) the source has already stepped to the next
data point.

Sweep Setup
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How to make Sweep Setup settings

Use one of the following methods:

| Sweep Calibration Tre

Sweep Time...
Mumber af Points  #
IF Bandwidth. .
Sweep Setup...
Sweep Tupe... k

Mamu Swaep
Dialog + Setup

Learn more about using the front panel interface

Sweep Setup x|
Channel [~ Stepped Sweep - sweep moves in discrete steps oK
I Ousec |ﬂ Dwell Time - delay before measuring each point Cancel
[ Alemate Sweeps - eacl’%ﬁce meazured with separate sweeps Help

[T Esternal ALC - level zource uzing rear panel External Detectar [nput

Sweep Setup dialog box help

Channel Specifies the channel that the settings apply to.

Stepped Sweep When checked (Stepped Sweep) the PNA source is tuned, then waits the specified Dwell
time, then takes response data, then tunes the source to the next frequency point. This is slower than Analog
Sweep, but is more accurate when testing electrically-long devices.

When cleared (Analog Sweep) the PNA takes response data AS the source is sweeping. The sweep time is
faster than Stepped, but could cause measurement errors when testing electrically-long devices.

When the dialog checkbox is cleared, the PNA could be in either Analog or Step mode. Stepped sweep is
automatically selected when any of the following occur:

e |F Bandwidth is at, or below, 100Hz
e Sweep time is at, or above, 8msec.

e Source Power Correction is ON.

Dwell Time Specifies the time the source stays at each measurement point before the analyzer takes the
data. Only applies to stepped sweep. The maximum dwell time is 100 seconds. See also Electrically Long
Devices.

Alternate Sweeps When checked, the PNA measures only one receiver per sweep.
When cleared, the PNA measures both the A and B receivers (if used) each sweep. See also Crosstalk.

External ALC When checked, the analyzer is enabled to receive an external signal that you provide for
leveling the source output. The external ALC signal input connector is the External Detector Input on the rear
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panel. Available ONLY on 3 GHz, 6 GHz, and 9 GHz PNA models. Use this when using a booster amplifier in
your test setup.
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Trigger

A trigger is a signal that causes the PNA to make a measurement sweep. The PNA offers great flexibility in
configuring the trigger function.

View the interactive Trigger Model animation to see how triggering works in the PNA.

How to Set Trigger

Source

Jcope

@hannel Settings

Restart

Bxternal Triggering

See other 'Setup Measurements' topics

How to Set Trigger

Use one of the following methods:

| Sweep Calibration Trace Scale Mark

Sweep Time...

Mumber of Paintz  k

IF B andwidth...

Sweep Setup...

Sweep Type...

Segment Table  F

+ Contruous
ﬂ Single
T Hold

Trigger!
Restart

Learn more about using the front panel interface

Note: The settings Continuous, Single, Hold apply only to the active channel. These settings are available from the
Sweep Trigger menu (shown above) and Active Entry keys.
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Trigger x|

— Trigger Source
@ nternal
" Manual ﬂ
" Extemnal Help
— Trigger Scope
& Global Tiigger
£ Channel External Trigger...

— Channel Trigger State
IEhanneI 1 "I ™| Eaint Sweep

* Continuous

™ Groups I 1 ENumber of Groups

= Single
" Hald

Trigger dialog box help

View the interactive Trigger Model animation to see how triggering works in the PNA.

Trigger Source

These settings determine where the trigger signals originate for all existing channels. A valid trigger signal
can be generated only when the PNA is not sweeping.

Internal Continuous trigger signals are sent by the PNA as soon as the previous measurement is complete.

Manual One trigger signal is sent when invoked by the Trigger button, the active toolbar, or a programming
command.

External Trigger signals are sent through the Aux I/0O connector (pin19) on the rear panel. The trigger is
level sensitive and can be either active TTL high or active TTL low.

Trigger Scope
These settings determine what is triggered.
Global All channels not in Hold receive the trigger signal [Default setting]
Channel Only the next channel that is not in Hold receives the trigger signal. This is not very obvious or
useful unless Trigger Source is set to Manual. This setting enables Point Sweep mode.

Channel Trigger State

These settings determine how many trigger signals the channel will accept.
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Note: ONE trigger signal causes ALL measurements in the channel to be made; first the forward

measurements (S11, S21) are made simultaneously - then reverse measurements (S12, S22). There are
two exceptions to this:

1. When Alternate sweep is selected, only one receiver is measured per trigger.

2. When Point Sweep is selected, only one data point is measured per trigger.

Continuous The channel accepts an infinite number of trigger signals.

Groups The channel accepts only the number of trigger signals that is specified in the Number of Groups
text box, then goes into Hold. Before selecting groups you must first increment the Number of Groups text
box to greater than one.

Number of Groups Specify the number of trigger signals the channel will accept before going into Hold.
First increment to desired number, then select Groups.

Single The channel accepts ONE trigger signal, then goes into Hold.
Hold The channel accepts NO trigger signals.

Point Sweep When triggered, the channel measures the next data point in the sweep. Subsequent trigger
signals go to the same channel until all of its measurements are complete. Then the next channel that is not
in Hold is triggered. Available only when both Trigger Scope = CHANNEL and Trigger Source = MANUAL.
Note: Selecting Point Sweep does not change how sweep average is calculated. Learn more.

Trigger! - Manually sends one trigger signal to the PNA.

External Trigger - Invokes the External Trigger dialog box.

Restart - Channels in Hold are set to single trigger (the channel accepts a single trigger signal). All other
settings are unaffected, including decrementing trigger counts.

View the interactive Trigger Model animation to see how triggering works in the PNA.

x|

Trigger Delay I 0 uzec |j

[~ Accept Trigger Before Amed
¥ Enable Output

— Input
Source—————————— Level / Edge
* Auxl/014 " High Lewel
™ TRIG IMN EMC ™ Low Level
{* Positive Edge
" Megative Edge
— Clutput
Polaritp————— [~ Pozition
{* Positive Pulse " Before
{~ Megative Pulse i* After

| Ok I Cancel Help
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External Trigger dialog box help

Note: Although changes to settings in this dialog box affect the measurement immediately, you can click
Cancel to revert to the previous settings.

Input

Trigger Delay After an external trigger is applied, the start of the sweep is held off for this specified amount
of time plus any inherent latency.

Channel (Available only when Channel trigger is selected.) Select a channel to assume the specified trigger
delay value. Each channel can have a different delay value.

Source The PNA accepts trigger input signals through one of the following input connectors:

. Aux I/O - pin 19

. Handler 1/O - pin 18

e |/O1(TRIG IN) BNC

Level / Edge

High Level The PNA is triggered when it is armed (ready for trigger) and the TTL signal at the select input
is HIGH.

Low Level The PNA is triggered when it is armed (ready for trigger) and the TTL signal at the select input
is LOW.

Positive Edge After the PNA arms, it will trigger on the next positive edge. If Accept Trigger Before Armed

is set, PNA will trigger as soon as it arms if a positive edge was received since the last data was taken.

Negative Edge After the PNA arms, it will trigger on the next negative edge. If Accept Trigger Before
Armed is set, PNA will trigger as soon as it arms if a negative edge was received since the last data was
taken.

Edge triggering is NOT available on the following PNA models: E835xA, E8362A, E8363A, E8364A.

Accept Trigger Before Armed When checked, as the PNA becomes armed (ready to be triggered), the
PNA will immediately trigger if any triggers were received since the last taking of data. The PNA remembers
only one trigger signal. All others are ignored.

When this checkbox is cleared, any trigger signal received before PNA is armed is ignored.

This feature is only available when positive or negative EDGE triggering is selected.

Output

Enable Output When checked, the PNA is enabled to send trigger signals out the rear-panel I/O (TRIG
QOUT) BNC connector.

Polarity The trigger pulse output from the PNA is either in the Positive or Negative direction.

Position The trigger pulse output is sent either BEFORE or AFTER a receiver measurement.

Configure external triggering remotely using CONTrol:SIGNal (SCPI) or ExternalTriggerConnectionBehavior
(COM).
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Data Format and Scale

A data format is the way the analyzer presents measurement data graphically. You should pick a data format
appropriate to the information you want to learn about the test device.

Rectangular (Cartesian) Display Formats

Rolar
Smith Chart

How to Change Format

Scale, Reference Level and Position

Magnitude Offset

See other 'Setup Measurements' topics

Rectangular Display Formats

Seven of the nine available data formats use a rectangular display to present your measurement data. This display
is also known as Cartesian, X/Y, or rectilinear. The rectangular display is especially useful for clearly displaying
frequency response information of your test device.

e Stimulus data (frequency, power, or time) appears on the X-axis, scaled linearly

e Measured data appears on the Y-Axis.

Log Mag (Logarithmic Magnitude) Format

¢ Displays Magnitude (no phase)
e Y-axis: dB
ﬂo Typical measurements:

o Return Loss
o Insertion Loss or Gain

Phase Format

¢ Displays Phase (no magnitude)

e Y-axis: Phase (degrees)

e Typical Measurements:

o Deviation from Linear Phase

Group Delay Format
¢ Displays signal transmission (propagation) time through a device
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e Y-axis: Time (seconds)

o Typical Measurements:

o Group Delay

Linear Magnitude Format

e Displays positive values only

e Y-axis: Unitless (U) for ratioed measurements
Watts (W) for unratioed measurements.

¢ Typical Measurements:

o reflection and transmission coefficients (magnitude)
o time domain transfer

SWR Format

Displays reflection measurement data calculated from the formula (1+r)/ (1r) where r is reflection coefficient.

Valid only for reflection measurements.

Y axis: Unitless

Typical Measurements:

o SWR

Real Format

Displays only the real (resistive) portion of the measured complex data.

Can show both positive and negative values.

Y axis: Unitless

Typical Measurements:

o time domain
o auxiliary input voltage signal for service purposes

Imaginary Format

o Displays only the imaginary (reactive) portion of the measured data.
e Y - axis: Unitless

¢ Typical Measurements:

o impedance for designing matching network

Polar Format

Polar format is used to view the magnitude and phase of the reflection coefficient (G) from your S11 or Sp2
measurement.

You can use Markers to display the following:
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e Linear magnitude (in units) or log magnitude (in dB)

e Phase (in degrees)

Reflection
Coefficient
Magntud e

Phase Angle of -~
Reflected Signd “‘x.

-90°

e The dashed circles represent reflection coefficient. The outermost circle represents a reflection coefficient (G
of 1, or total reflected signal. The center of the circle represents a reflection coefficient (G) of 0, or no
reflected signal.

e The radial lines show the phase angle of reflected signal. The right-most position corresponds to zero phase
angle, (that is, the reflected signal is at the same phase as the incident signal). Phase differences of 90°,
+180°, and -90° correspond to the top, left-most, and bottom positions on the polar display, respectively.

Smith Chart Format

The Smith chart is a tool that maps the complex reflection coefficient (G) to the test device's impedance.

In a Smith chart, the rectilinear impedance plane is reshaped to form a circular grid, from which the series
resistance and reactance can be read (R + jX).

You can use Markers to display the following:

¢ Resistance (in units of ohms)

e Reactance as an equivalent capacitance (in units of farads) or inductance (in units of henrys)
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Interpreting the Smith Chart
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e Every point on the Smith Chart represents a complex impedance made up of a real resistance (r) and an
imaginary reactance (r+-jX)

e The horizontal axis (the solid line) is the real portion of the impedance - the resistance. The center of the
horizontal axis always represents the system impedance. To the far right, the value is infinite ohms (open).
To the far left, the value is zero ohms (short)
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e The dashed circles that intersect the horizontal axis represent constant resistance.
e The dashed arcs that are tangent to the horizontal axis represent constant reactance.

e The upper half of the Smith chart is the area where the reactive component is positive and therefore
inductive.

e The lower half is the area where the reactive component is negative and therefore capacitive.

How to set the Format

Use one of the following methods:

Trace 5Scale  Marker

MHew Trace ..
Delete Trace

M eazure 3

FHOoo.

Learn more about using the front panel interface

M |
— Format for Data Tracey——————————

{* LogMag " Palar

i~ Phaze " Linear Mag

= Group Delay = SWwWh

£ Smith Chart " Real

" Imaginany
] | Cancel | Help |
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_Formatdalogboxtep |

Log Mag
Phase

Group Delay
Smith Chart
Polar

Linear Mag
SWR

Real

Imaginary

Scale, Reference Level and Position

The Scale, Reference Level and Reference Position settings (along with format) determine how the data trace
appears on the PNA screen.

How to set Scale, Reference Level, and Position

Use any of the following methods:

[ Scale Marker System

Autoscale
Autoscale Al

Scale...

NGARGBRN N

Learn more about using the front panel interface

— Scale I
by
Per Division [ 1000048 [£]
Altozcale Autoscale Al |
— Reference

Level [oo0ee [
Posiion [ 5.00 Div E

Ok, | Eancell Help
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Scale dialog box help

Scale

Per Division Sets the value of the vertical divisions of a rectangular display format. In Polar and Smith
Chart formats, scale sets the value of the outer circumference. Range: 0.001dB/div to 500 dB/div

Autoscale - Automatically sets value of the vertical divisions and reference value to fit the ACTIVE data
trace within the grid area of the screen. The stimulus values and reference position are not affected.

The analyzer determines the smallest possible scale factor that will allow all the displayed data to fit onto 80
percent of the vertical grid.

The reference value is chosen to center the trace on the screen.

Autoscale All Automatically scales ALL data traces in the ACTIVE WINDOW to fit vertically within the grid
area of the screen.

Reference
Level Inrectangular formats, sets the value of the reference line, denoted by _ on the PNA screen.
Range: -500 dB to 500 dB.
In Polar and Smith chart formats, reference level is not applicable.

Position In rectangular formats, sets the position of the reference line. Zero is the bottom line of the screen
and ten is the top line. Default position is five (middle).

In Polar and Smith chart formats, reference position is not applicable.

Magnitude Offset

Magnitude Offset allows you to offset the magnitude (not phase) data by a fixed and / or sloped value in dB. If the
display format is Linear Magnitude or Real (unitless), the conversion from dB is performed and the correct amount
of offset is implemented.

How to set Magnitude Offset

| Scale Marker System
Autozcale

Autozcale Al
Scale...

Electrical Delay. .
Phaze Offzet. ..
Magritude Offzet...

Learn more about using the front panel interface

M agnitude OFffset E

b agnitude Offzet

Offzet: IEI.4EIEI de E Offzet at Start Frequency: 0,406 dB

Slope: [[0.300 dB/GHz 5]

Cloze Help
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_Magnitude Offset dialog boxhelp |

The Magnitude offset setting affects only the active trace.

Offset Offsets the entire data trace by the specified value.

Slope Offsets the data trace by a value that changes with frequency. The offset slope begins at 0 Hz.
For your convenience, the offset value at the start frequency is calculated and displayed.

See where this operation is performed in the data processing chain.
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Pre-configured Measurement Setups

Rre-configured setups for NEW measurements

Rre-configured arrangements for EXISTING measurements

Before reading this topic, it is important to understand Traces, Channels, and Windows in the PNA.

See other 'Setup Measurements' topics

Pre-configured Setups for NEW Measurements

Each of the following setups creates new traces. Existing traces and their settings will be lost, unless you first
save them.

How to select a pre-configured measurement setup

Use one of the following methods:

Window Help
Meww
Tile
Cazcade
Arrange

Meaz Setups ¥
Minirmize
b ximize

e, ") ) ) 69

Learn more about using the front panel interface

hd

The following are the four pre-configured measurement setups:
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Arranging Existing Measurements

The following arrangements place EXISTING measurements into pre-configured Window arrangements using a
sort algorithm.

How to select an Existing measurement arrangement

Use one of the following methods:

[ window Help
e

Tile
Cazcade

M o
Meaz Setupy » Stack 2

Split 3
Huad 4

Minimize

.

Learn more about using the front panel interface

Overlay Arrangement

This configuration places all existing traces in a single window, all overlaid on each other.
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Stack 2 Arrangement

This configuration places all existing traces in two "stacked" windows.

Split 3 Arrangement

This configuration places all existing traces in three windows, two on top and one below.

Quad 4 Arrangement

This configuration places all existing traces in four windows, one window in each screen quadrant.

Sort Algorithm

The sort algorithm for the Arrange Windows feature is designed to:

¢ Divide traces among windows based on their properties

e Group traces with common properties
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The algorithm sorting is based on the following trace properties, in order of priority:

1. Format: circular (polar or Smith) versus rectilinear (log mag, lin mag, group delay, etc.)

2. Channel number

3. Transmission versus reflection

Note: The analyzer limitation of four traces per window overrides this algorithm. An error occurs if the arrange
selection cannot be completed with the current number of traces on the screen.
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Customize the PNA Screen

You can customize your PNA screen by showing or hiding the following display elements. All of these selections
are made from the PNA View menu.

Status Bar
Toolbars
Tables

Measurement Display

ata and Memory Trace

Tmtle Bars

Minimize Application

Learn about using pre-configured measurements and windows arrangements

Learn about Traces, Channels, and Windows on the PNA

See other 'Setup Measurements' topics

Status Bar

Statuz CH1: 511 Mo Caor

When enabled, the status bar is displayed along the bottom of the PNA screen. It shows the following:

e Active channel
e Measurement parameter for the active trace
e Trace Math

ﬂ e Error correction for the active trace

e Averaging Factor for the active channel

e Smoothing Percentage

e Transform (On)

« Gating (On)

¢ |F Gating Enabled for Pulsed App: (G)
e Manual IF Filtering for Pulsed App: (F)

o Delay if invoked using Phase Offset, Electrical Delay, or Port Extensions.

e Loss if invoked using Magnitude Offset.

e GPIB status: local (LCL) or remote (RMT)

e Error Status: (LVL, LCK, etc)
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The status bar state (ON or OFF) will not change when the PNA is Preset.

How to display the Status bar

| Wiew Charnel Swesp

‘m

Toolbar 3

Learn more about using the front panel interface

Toolbars

You can display up to five different toolbars to allow you to easily set up and modify measurements.

How to display toolbars

|"-.."iew Charnnel Sweep Calibration Trace S

v Statuz Bar —
Toolbar k Active Entmy
T ables 3 b arkers
e O . kM eazurement
Sweep Contral
v [Data Trace Stimuluz
temony Trace Time Domain
v Title Bars Al D
| T R I L

Learn more about using the front panel interface

Learn about each toolbar:

Mctive Entry

Markers
Measurement
Sweep Control
Stimulus

TWme Domain

Al Off

Note: There is also a Cal Set toolbar available for Monitoring Error Terms.

Active Entry Toolbar

CEESTE a1 = 12| L=

The active entry toolbar is displayed at the top of the screen, below the menu bar. It allows you to make selections
from the active function using the mouse or by pressing the front panel key with the corresponding color.

Learn more about using the front panel interface

Markers Toolbar
Mutn [| Z|F Ska[+50NSEG ] Dess e | We | g | S | G| oo |
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The markers toolbar allows you to set up and modify markers. It shows:

e Marker number
e Stimulation value

e Marker functions

o Delta
o Start/Stop

o Center/Span

Tip: To use the Front Panel Knob to change marker position, first click the Stimulus field of the marker toolbar.
Then turn the knob.

Learn more about Markers

Measurement Toolbar

] ﬂlw ] ml

The measurement toolbar allows you to create a new trace for a desired S-parameter measurement in a current
window or new window.

Sweep Control Toolbar

Illi h-

In left to right order, the buttons on this toolbar set the active channel to:

e Hold mode
¢ Single sweep, then Hold mode

e Continuous sweep

Learn more about Channel Trigger State.

Stimulus Toolbar
[ e [occorn: [ s [Sooorcw: (o] o [ 1

The stimulus toolbar allows you to view, set up, and modify the sweep stimulus. It shows the:

e Start value
e Stop value

¢ Number of points

Time Domain
|J'_|anim|r| I Gaal |T|ar;sfc1m5|;,a||."5|):p j |-1|].l:l:l]|][l:In:=|: H |1|:l.l:l][lIl:Insnc H Mee.. ﬂ E|

The Time Domain toolbar allows you to do the following:

e Turn Transform and Gating ON / OFF

e Change the Start / Stop times for both Transform and Gating
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e More...launches the Time Domain Transform dialog box

e X Closes the toolbar

The front panel Tab key steps through all of the settings on all of the toolbars on the display. If Tab does not work,
press one of the Active Toolbar (color) keys.

All Off

This allows you to hide all toolbars with a single selection.

Tables

Tables are displayed at the bottom of the selected window. Only one table may be displayed at a time for a
window.

How to display Tables

W Channel Sweep Calibration Trace Sc
Statuz Bar
Toolbar k
Tables tarker Table
Lirnit T able
Segment T able

teasz Dizplay k

A

Learn more about using the front panel interface

You can display tables for the following:

Marker Table

lmmit Line Table

Segment Table

Marker Table

You can display a table of marker settings. These settings include the:

e Marker number

e Marker reference (for delta measurements)

e Frequency

¢ Time and Distance (for Time Domain measurements)

e Response

Learn more about Markers

Limit Line Table

You can display, set up, and modify a table of limit test settings. These include:

o Type (MIN, MAX, or OFF)
e Beginning and ending stimulus values

e Beginning and ending response values
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Learn more about Limit Lines

Segment Sweep Table

You can display, set up, and modify a table of segment sweep settings. These include:

e State (On/Off)

e Start and Stop frequencies

¢ Number of Points

¢ |F Bandwidth (if independent levels)
e Power Level (if independent levels)

e Sweep Time (if independent levels)

Learn more about Segment sweep

Measurement Display

How to display measurement information

[ Wiew Channel Sweep Calbration Trace Scale M:
Statuz Bar
Toolbar
Tables

Trace Status
Frequency/Stimulus

v [ata Trace
femany Trace

L T 4

M arker Beadout
One Readout Per Trace
Large Marker Readout

v Title Bars
kirimize Application

Lirmit Test Results
Limit Lines

Title...

Learn more about using the front panel interface

Twace Status

Rrequency Stimulus

Marker Readout

lmWmit Test Results

lWmit Lines

Ttle

Trace Status
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Trace status is displayed to the left of each window on the screen. It shows the:

¢ Measurement parameter

Format

Scaling factor

Reference level

Click a trace status button to make that measurement active.

How to display Trace Status buttons

Frequency/Stimulus

Frequency/stimulus information is displayed at the bottom of each window on the screen. It shows:

e Channel number
e Start value

e Stop value

How to display Frequency/Stimulus information

Marker Readout

=Mkr 1: |1.500150 GHz -62.98 dB

e Checked - Shows the following Marker information in the top right corner of each window.

e Marker number

e Stimulus value

¢ Response value in marker's selected format

e Cleared - Shows no Marker Readout display.

One Readout Per Trace

e Checked - Shows the Readout of the single active marker per trace.

e Cleared - Shows up to 5 markers on the active trace.

Large Marker Readout

e Checked - Shows the Marker Readout in large font size for easy reading.
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e Cleared - Shows the Marker Readout in normal font size.

Learn more about Markers

How to change Marker readout settings

Limit Line Test Results

Limit line test results, Pass or Fail, are displayed on the right side of the designated window.

Limit Lines

Limit lines are displayed for the active trace in the designated window. Their position depends on:

Limit levels

Format

Scaling

Reference level

Learn more about Limit Lines

How to display Limit Lines and Results

Title

You can create and display a title for each measurement window using the keyboard. You can also use the
following Title Entry dialog box.

= Tilhe Erltig

s | select| Bock | | ok | concell

The title is displayed in the upper-left corner of the selected window.

To clear a title, delete the title from the dialog box entry area and click OK.

How to display a Title

Data Trace and Memory Trace

You can view or hide the active data or memory trace.

e Make a trace active by clicking the trace status button

e To view a memory trace you must first store a trace in memory. Click Trace, then Math / Memory, then Data
=> Memory.

Learn more about Math operations

Title Bars

" PMNA Seriez Network Analyzer [EEIE]

The Title bar shows the window number and Minimize / Maximize icons.

When checked, the title bars for all PNA windows are shown.
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Clear Title Bars to hide the title bars of all the windows on the screen. This allows more room to display
measurement results.

How to change the Title Bar setting

Minimize Application
On the PNA Menu, Click View / Minimize Application to minimize the PNA application to the Windows taskbar.

To restore the PNA application:

¢ Click the PNA application on the Windows taskbar

e Or press l@on the front panel.

120



Copy Channels

You can copy the channel settings from an existing channel to a new or another existing channel.

WWhy Copy Channels

How to Copy Channels

Lmst of Channel Settings

Other Setup Measurements Topics

Why Copy Channels
Copy channel settings if you need to create several channels that have slightly different settings.

For example, you have an amplifier that you want to characterize over a frequency span with several different input
power levels.

Follow these steps:
1. Create one measurement with your optimized channel settings.
2. Copy that channel to new channels.

3. Change the power level on the new channels.

The alternative to using Copy Channels is to create new default measurements on new channels. Then change
every channel setting to your new requirement. This is very time consuming and thus shows the benefit of the Copy
Channels feature.

How to copy channels

| Channel Sweep Calit
Start/Stop...
CenterdSpan...
Cid Freguency...

Power. ..

Restart Awerage
Average...

Channel »

Copy Charnnel...

Learn more about using the front panel interface
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Copy Channel x|

Copy channel: [ te o .

] | Cancel | Help

Copy Channel dialog box help

Copies an existing channel's settings to another channel.
Copy channel: Select a channel to copy.

to: Scroll to select a channel to copy settings to. Channel numbers that are currently being used are
highlighted. They can be selected and overwritten.

Notes:

e You can copy channel settings to ONLY one new or existing channel. Repeat this operation to copy to
more than one channel.

e The new channel is ALWAYS copied to the Active window. If you want the new channel in its own
window, first create a new measurement in a new window. Then make sure it is the Active window before
you copy the channel into it.

e The measurement in the new channel becomes the active measurement.

¢ Only the channel settings are copied. The measurement trace is NOT copied to the new channel.

¢ If measurements already exist on a channel being copied to, the measurements on that channel
will not change, but they will assume the new channel settings.

e If a NEW channel is copied TO, an S11 measurement is created in order to view the channel
settings.

For example:

1. Existing channel 1: S21 measurement
2. Copy channel 1 to NEW channel 2

3. Result: channel 2: S11 measurement with channel 1 copied settings. Both measurements are in the
same window. The S11 measurement is the active measurement.

For more information see Traces, Channels, and Windows on the PNA

List of Channel Settings

e Freguency Span

e Power
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Cal Set usage

Source Power Cal data

IF Bandwidth

Number of Points

Sweep Settings

Average

Trigger (some settings)

123



Dynamic Range

Dynamic range is the difference between the analyzer receiver's maximum input power and the minimum
measurable power (noise floor). For a measurement to be valid, input signals must be within these boundaries.

Increasing dynamic range is important if you need to measure very large variations in signal amplitude, such as
filter bandpass and rejection. The dynamic range is shown below for an example measurement.

-

Input signals must be within these
boundarikes for @ wald
measurement

Chnamic
Fange

To help reduce measurement uncertainty, the analyzer dynamic range should be greater than the response that the
DUT exhibits. For example, measurement accuracy is increased when the DUT response is at least 10 dB above
the noise floor. The following methods can help you increase the dynamic range.

Imcrease the Device Input Power

Reduce the Receiver Noise Floor

Wse the Front-Panel Jumpers (if your PNA has a configurable test set)

Other topics about Optimizing Measurements

Increase Device Input Power

Increase the DUT input power so that the analyzer can more accurately detect and measure the DUT output
power. However, use caution - too much power can damage the analyzer receiver or cause compression distortion.

Caution! Receiver input damage level: +15 dBm.

ﬁincrease input power to the device:

1. Inthe Channel menu, click Power

2. Select the Power On check box.

3. Under Port Selection, select the port that you are using as the source output.

4. Inthe Test Port Power box, type the value or press the arrow button to select the value you want.

5. Click OK.

Tip: You can further increase dynamic range by using an external booster amplifier to increase the input power to
the DUT. See High Power Amplifier Measurements.

Reduce the Receiver Noise Floor

You can use the following techniques to lower the noise floor and increase the analyzer's dynamic range.
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e Reduce crosstalk between the PNA receivers when measuring signals close to the noise floor. See
Receiver Crosstalk.)

e Use Sweep Averaging - learn more about Sweep Average
e Reduce the IF Bandwidth - learn more about |IF Bandwidth.

¢ In Segment sweep mode each segment can have its own IF bandwidth. For example, when measuring a
filter:

¢ In the passhand, the IF bandwidth can be set wider for a fast sweep rate, as long as high-level trace
noise is kept sufficiently small.

¢ In the reject band, where noise floor contributes significantly to measurement error, the IF bandwidth
can be set low enough to achieve the desired reduction in average noise level.

Use the Front-Panel Jumpers (if your PNA has the configurable test set)

If your PNA has FOUR front-panel jumpers, you can bypass the test-port couplers and apply signals directly into
the receivers. See Dynamic Range - 4 Jumpers. Using this configuration, you can achieve up to 143 dB dynamic
range with Response Calibration using segment sweep mode.

If your PNA has MORE THAN FOUR front-panel jumpers (Configurable Test Set), you can use the front-panel
jumpers to reverse a test-port coupler. See Dynamic Range - Configurable Test Set Option. Using this
configuration, you can achieve up to 143 dB dynamic range with Full 2-port Calibration using segment sweep
mode.

Note: Bypassing a port's directional coupler increases the port mismatch by approximately 15 dB (the coupling
factor of the directional coupler).

¢ For information about upgrading your PNA to include front-panel jumpers, see PNA Options.

¢ Discover the measurement possibilities using front-panel jumpers.
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Improving Dynamic Range with FOUR front-panel jumpers

To improve dynamic range you can bypass the test-port coupler and apply the signal directly into the receiver. As
shown in the following graphic, the signal is applied to the front-panel connector for the B In or Rcvr B In front-
panel jumper rather than Port 2. Using this configuration, you can achieve up to 143 dB dynamic range with
response calibration using segment sweep mode.

Explore the graphic with your mouse.

Note: Your PNA may not be equipped with front-panel jumpers or all of the components shown in this block
diagram.
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Improving Dynamic Range with Configurable Test Set Option

To improve dynamic range you can reverse the signal path in the test-port coupler and bypass the loss typically
associated with the coupled arm. As shown in the following graphic, the signal is applied to Port 2. The signal
bypasses the coupled arm via the jumper cable connected to the Coupler Thru (or Coupler In) and the Receiver B
In (or B In) ports. Using this configuration, you can increase the forward measurement dynamic range up to 143 dB
with full 2-port calibration using segment sweep mode. When making full 2-port error corrected measurements, the
reverse measurement is degraded by 15 dB, with up to 113 dB of dynamic range available.

Explore the graphic with your mouse.

Note: Your analyzer's block diagram may contain different components than shown below.
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Number of Points

A data point or "point" is a sample of data representing a measurement at a single stimulus value. You can specify
the number of points that the analyzer measures across a sweep. (A "sweep" is a series of consecutive data point
measurements, taken over a sequence of stimulus values.)

The PNA sweep time changes proportionally with the number of points. However, the overall measurement cycle
time does not. See Technical Specifications for more information on how the number of points, and other settings,
affect the sweep time.

Note: You may experience a significant decrease in computer processing speed with increased number of points,
number of traces, and calibration error terms (full 2-port or 3-port). If this becomes a problem, you can increase the
amount of RAM with PNA Option 022.

The default value is 201 points per sweep.

Other topics about Optimizing Measurements

Tips:

e To achieve the greatest trace resolution, use the maximum number of data points.
e For faster throughput use the smallest number of data points that will give you acceptable accuracy.

e To find an optimized number of points, look for a value where there is not a significant difference in the
measurement when you increase the number of points.

e To ensure an accurate measurement calibration, perform the calibration with the same number of points that
will be used for the measurement.

How to change the number of data points
Use one of the following methods:
Select a number or click Custom to invoke a dialog box
[ Sweep Calibration Trace Scale Ma
Sweep Time...
ﬂ Humber of Paintz # 2
IF Bandwidth... 3
Sweep Setup... Ul
Sweep Type 2
. 5
Segment Table  * 101
Trigger y ¢ 200
401
201
1607
320
E401
12801
16007
Cusztom...
[ ]

128



=D e
° Satup +

Learn more about using the front panel interface

Mumber of Points A

]

|'Numl:uer of Pointz

0k, | Eann::ell Help

_Number of Points g boxhelp |

Specifies the number of data points that the analyzer gathers during a measurement sweep.

You can specify any number from 2 to 16001.
The default value is 201.
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Phase Measurement Accuracy

You can increase the accuracy of phase measurements by using the following PNA features.

B ectrical Delay

Rort Extensions

Rhase Offset

Spacing Between Frequency Points (Aliasing)

Learn more about Phase measurements

Electrical Delay
Electrical delay is a mathematical function that simulates a variable length of lossless transmission line.

Use the electrical delay feature to compensate for the linear phase shift through a device. This feature allows you
to look at only the deviation from linear phase of the device.

You can set the electrical delay independently for each measurement trace.

How to set Electrical Delay

[ Scale Marker System

Autozcale
Autoscale All
Scale...

Phaze Offzet. .. !

Learn more about using the front panel interface

Electrical Delay x|

*] Electrical Delay———— —“elocity Factor

[ 1.000000000 |

— kedia
f* Coax

" Waveguide. Cutoff Freq [ 45000000H2 |

k. | Cancel | Help
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Electrical Delay dialog box help

Electrical Delay Specifies the value of delay added or removed, in units of time. This compensates for the
linear phase shift through a device. You can set the electrical delay independently for each measurement trace.

Velocity Factor Specifies the relative velocity of the medium of the device inserted. The value for a
polyethylene dielectric cable is 0.66 and 0.7 for Teflon dielectric.

Media
Coax select if the added length is coax. Also specify the velocity factor of the coax.
Waveguide Select if the added length is waveguide. Also specify the low frequency cutoff of the waveguide.
Cutoff Freq Low frequency cutoff of the waveguide.

Learn about Electrical Delay (scroll up)

Port Extensions

Use port extensions to electrically move the measurement reference plane after you have performed a calibration.
This allows you to avoid performing another calibration. The following two scenarios show how port extensions can
be useful.

1. You have already performed a calibration, and then decide that you need to add a length of cable in the
measurement configuration. Use port extensions to "tell" the analyzer you have added the cable length to a
specific port.

2. You are unable to perform a calibration directly at your device because it is in a test fixture. Use port
extensions to compensate for the time delay (phase shift) caused by the fixture.

e Port extensions automatically apply electrical delay to all measurements associated with a particular port.

e You can add electrical length to the A and B receivers if you are using the receiver's direct access
connectors on the front panel.

e Port extensions do NOT compensate for loss and mismatch errors of the cables, adapters, and fixtures; only
the added electrical length.

Tip: To know when you have added enough delay:

1. Connect a short in place of the device.

2. Adjust the port extension until the phase response is flat.

Note: Most short-circuit calibration standards have a non-zero delay. Therefore, adjusting delay with this method
results in a delay error equal to two times the short delay. Determine the offset delay of the calibration short by
examining the standard definition.
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How to set Port Extensions

| Calibration Trace Scale

Calibration *izard...

Corection on/OFF
v |nterpolation O Aoff

Cal Set...
Cal Type...

Fart Estenzsions. ..

Learn more about using the front panel interface

Port Extensions x|

— Port Extension

¥ Paort Extenzions
[k & I 0 fzec |ﬂ 0. m
[rput B I 0fzec |ﬂ 0. m
Fart 1 I 0fzec |ﬂ 0. m
Fart 2 I 0fzec H 0. m

—Welocity Factor
[1.000000000 5]

] | Eancell Help

Port Extensions dialog box help

Port Extensions When checked, applies the port extension function to the specified port or ports.
Input A Specifies the distance that the reference plane is extended for Input A.

Input B Specifies the distance that the reference plane is extended for Input B.

Port 1 Specifies the distance that the reference plane is extended for Port 1.

Port 2 Specifies the distance that the reference plane is extended for Port 2.

Velocity Factor Specifies the velocity factor that applies to the medium of the device that was inserted after
the measurement calibration. The value for a polyethylene dielectric cable is 0.66 and 0.7 for Teflon dielectric.
1.0 corresponds to the speed of light in a vacuum.

Learn about Port Extensions (scroll up)

Phase Offset
Phase offset mathematically adjusts the phase measurement by a specified amount, up to 360°. Use this feature in
the following ways:

e Improve the display of a phase measurement. This is similar to the way you would change the reference
level in an amplitude measurement. Change the phase response to center or align the response on the
screen.
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e Emulate a projected phase shift in your measurement. For example, if you know that you need to add a
cable and that the length of that cable will add a certain phase shift to your measurement, you can use phase
offset to add that amount and simulate the complete device measurement.

How to set Phase Offset

[ Scale Marker System

Autoscale
Autozcale All
Scale...

Electncal Delay...

Learn more about using the front panel interface

Phase Dffset x|

|' FPhaze Offzet

[|0.000000 deg [:I

Ok, | Eancell Help

Phase Offset dialog box help

Phase Offset Type a value or use the up and down arrows to select any value up to 360 degrees.

Learn about Phase Offset (scroll up)

Spacing Between Frequency Points (Aliasing)
The analyzer samples data at discrete frequency points, then connects the points, creating a trace on the screen.

If the phase shift through a device is >180° between adjacent frequency points, the display can look like the phase
slope is reversed. This is because the data is undersampled and aliasing is occurring.

If you are measuring group delay and the slope of the phase is reversed, then the group delay will change sign. For
example, the following graphic shows a measurement of a SAW bandpass filter.

e The left measurement has 51 points and indicates the group delay is negative, which is a physical
impossibility. That is, the response is below 0 seconds reference line.

e The right measurement shows an increase to 201 points which indicates the group delay is positive. That is,
the response is above the 0 seconds reference line.
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Tip: To check if aliasing might be occurring in a measurement, either increase the number of points or reduce the

frequency span.
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Electrically-Long Device Measurements

A signal coming out of a device under test may not be exactly the same frequency as the signal going in to a
device at a given instant in time. This can sometimes lead to inaccurate measurement results. You can choose
between two techniques to eliminate this situation and increase measurement accuracy.

Why Device Delay May Create Inaccurate Results

Solutions to Increase Measurement Accuracy

Slow the Sweep Speed

Add Electrical Length to the R Channel

Other topics about Optimizing Measurements

Why Device Delay May Create Inaccurate Results

The following graphic shows an example of this situation:

¢ In the network analyzer, the source and receiver are phase locked together and sweep simultaneously
through a span of frequencies.

e The signal flow through the Device Under Test (DUT) is shown as different colors for different frequencies.
e You can see as a stimulus frequency travels through the DUT, the analyzer tunes to a new frequency just

before the signal arrives at the receiver. This causes inaccurate measurement results.

il il
SOURCE RECEIVER

—

IR DUT I

4

If the analyzer is measuring a long cable, the signal frequency at the end of the cable will lag behind the network
analyzer source frequency. If the frequency shift is appreciable compared to the network analyzer's IF detection
bandwidth (typically a few kHz), then the measured result will be in error by the rolloff of the IF filter.

Note: There is no fixed electrical length of a device where this becomes an issue. This is because there are many
variables that lead to measurement speed. When high measurement accuracy is critical, lower the sweep speed
until measurement results no longer change.

Solutions to Increase Measurement Accuracy

Choose from the following methods to compensate for the time delay of an electrically long device.

Slow the Sweep Speed
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Add Electrical Length to the R Channel

Slow the Sweep Speed

The following methods will slow the sweep speed.

Imcrease the Sweep Time

Imcrease the Number of Points

Uise Stepped Sweep

Set Dwell Time

Add Electrical Length to the R Channel

Note: This method applies to PNA models with front panel loops.

Instead of slowing the sweep, you can compensate for the electrical length of a cable or fixture.
a. Remove the R-channel jumper on the front panel of the analyzer.
b. Replace the jumper with a cable of about the same length as the device under test.

1. Add the cable on the R1 channel for S11 and S21 measurements.
2. Add the cable on the R2 channels for S22 and S12 measurements.
c. Setthe analyzer for a fast sweep.

Configuration for S22 and S12 Measurements

P -
R & B R2
ii @ @ I.J5

This method balances the delays in the reference and test paths, so that the network analyzer's ratioed
transmission measurement does not have a frequency-shift error.

Note: This method works well if the delay is in a cable or fixture. For devices with long delays, this method is only
suitable for uncalibrated measurements.
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Reflection Accuracy on Low-Loss 2-Port Devices

To make accurate reflection measurements that have a 1-port calibration, you should terminate the unmeasured
port.

Why Terminate the Unmeasured Port

How to Terminate the Unmeasured Port

Resulting Measurement Uncertainty

Other topics about Optimizing Measurements

Why Terminate the Unmeasured Port

A 2-port calibration corrects for all 12 twelve error terms. A 1-port calibration corrects for directivity, source match
and frequency response, but not load match. Therefore, for highest accuracy, you must make the load match error
as small as possible. This especially applies for low-loss, bi-directional devices such as filter passbands and
cables. You do not need to be concerned with load match when you are measuring a device with high reverse
isolation, such as an amplifier.

How to Terminate the Unmeasured Port

Use one of the following methods:

e Connect a high-quality termination load (from a calibration kit, for example) to the unmeasured port of your
device. This technique yields measurement accuracy close to that of a Full SOLT 2-port calibration.

e Connect the unmeasured port of your device directly to the analyzer, inserting a 10 dB precision attenuator
between the device output and the analyzer. This improves the effective load match of the analyzer by
approximately twice the value of the attenuator, or 20 dB.

-
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Resulting Measurement Uncertainty

The following graph illustrates the measurement uncertainty that results from terminating with and without a
precision 10 dB attenuator on the output of the test device.
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The calculations below show how adding a high-quality 10 dB attenuator improves the load match of the analyzer.

Note: The corresponding linear value is shown in parentheses.

Network Analyzer:

Load match (NALM) = 18 dB (.126)
Directivity (NAD) =40 db (.010)

Filter:

Insertion loss (FjL) = 1dB (.891)
Return loss (FRL) =16 dB (.158)

Attenuator:

Insertion loss (A|L) =10 dB (.316)

SWR (AswR) =1.05 (.024)
32.26 dB Return Loss

Calculations:
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I'NA

r Attenuator

Worst Case
Error (EWC)

Without Attenuator

= (FIL)*(NALM)*(FIL)
= (.891)*(.126)*(.891)
=.100

NA

=I'NA

With Attenuator

= (FIL)*(AIL*(NALM)*(AIL)*(FIL)
(.891)*(.316)*(.126)*(.316)*(.891)
.010

(FIL)*(ASWR)*(FIL)
= (.891)%(.126)*(.891)
=.019

=TI NA + rAttn.
=.01+.019
=.029

Uncertainty
Adds

= -20log(FRL)+(EwC)+(NAD)
= -20l0g(.158)+(.100)+(.010)
=11.4dB

= -20log(FRL)+(EwC)+(NAD)
= -20log(.158)+(.029)+(.010)
=14.1dB

Uncertainty
Subtracts

= -20log(FRL)-(EwC)-(NAD)
=-20log(.158)-(.100)-(.010)
=26.4dB

-20log(FRL)-(EwC)-(NAD)
-20log(.158)-(.029)-(.010)
18.5dB
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Measurement Stability

There are several situations that can cause unstable measurements. To ensure that you are making repeatable
measurements, you can use various methods to create a stable measurement environment.

Frequency Drift

Temperature Drift

Imaccurate Measurement Calibrations

»evice Connections

Other topics about Optimizing Measurements

Frequency Drift

The analyzer frequency accuracy is based on an internal 10 MHz frequency oscillator. See Technical Specifications
for stability and aging specifications.

If your measurement application requires better frequency accuracy and stability, you can override the internal
frequency standard and provide your own high-stability external frequency source through the 10 MHz Reference
Input connector on the rear panel.

Temperature Drift

Thermal expansion and contraction changes the electrical characteristics of the following components:

¢ Devices within the analyzer
e Calibration kit standards

e Test devices

e Cables

e Adapters

4

To reduce the effects of temperature drift on your measurements, do the following.

¢ Switch on the analyzer 1/2 hour before performing a measurement calibration or making a device
measurement.

e One hour before you perform a measurement calibration, open the case of the calibration kit and take the
standards out of the protective foam.

¢ Use a temperature-controlled environment. All specifications and characteristics apply over a 25 °C 5 °C
range (unless otherwise stated).

e Ensure the temperature stability of the calibration kit devices.
e Avoid handling the calibration kit devices unnecessarily during the calibration procedure.

e Ensure the ambient temperature is £1°C of the measurement calibration temperature.
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Inaccurate Measurement Calibrations

If a measurement calibration is inaccurate, you will not measure the true response of a device under test. To
ensure that your calibration is accurate, you should consider the following practices:

o Perform a measurement calibration at the points where you connect the device under test, that is, the
reference plane.

e If you insert any additional accessory (cable, adapter, attenuator) to the test setup after you have performed
a measurement calibration, use the port extensions function to compensate for the added electrical length
and delay.

¢ Use calibration standards that match the definitions used in the calibration process.

¢ Inspect, clean, and gage connectors. See Connector Care.

See Accurate Measurement Calibrations for more detailed information.

Device Connections

Good connections are necessary for repeatable measurements. To help make good connections, do the following:

¢ Inspect and clean the connectors for all of the components in the measurement setup.
e Use proper connection techniques.

¢ Avoid moving the cables during a measurement.
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Noise Reduction Techniques

Random electrical noise which shows up in the analyzer receiver chain can reduce measurement accuracy. The
following PNA functions help reduce trace noise and the noise floor which can lead to better dynamic range and
more accurate measurements.

Note: The trace noise in microwave PNAs becomes worse below 748 MHz and is especially obvious between 10
MHz and 45 MHz. See Reduce IFBW.

Sweep Average

I® Bandwidth

Twace Smoothing

See Increase Dynamic Range to learn more about improving this critical parameter.

Other topics about Optimizing Measurements

Sweep Average

Sweep average is a feature that reduces the effects of random noise on a measurement. The PNA computes each
data point based on the average of the same data point over several consecutive sweeps. You determine the
number of consecutive sweeps by setting the Average factor. The higher the average factor, the greater the
amount of noise reduction.

When Averaging is ON, an Average Counter appears on the screen displaying the number of sweeps that
has been averaged. The effect on the signal trace can be viewed as the Average Factor increases. This can
assist in the selection of the optimum number of sweep averages.

Averaging is applied to all measurements in a channel. The Average counter is displayed for each channel.

Although you can average unratioed (single receiver) measurements, you may get unexpected results:

o Phase results may tend toward 0. This is because phase measurements are relative by nature.
Measuring absolute phase with a single receiver appears random. Averaging random positive and
ﬂ negative numbers will tend toward 0.

o The noise floor does not drop when averaging unratioed measurements as on ratioed measurements.

e Use Average and IF bandwidth for the same benefit of general noise reduction. For minimizing very low
noise, using Average is more effective than reducing system bandwidth. Generally, Averaging takes slightly
longer than IF Bandwidth reduction to lower noise, especially if many averages are required.

e The PNA does NOT currently have a "point-averaging" feature like the Agilent 8510 network analyzer. That
feature measures and averages each data point BEFORE moving to the next data point. Therefore, all data
points are averaged in a single, slower sweep. To accomplish similar results with the PNA, try lowering the
IFBW.

Effects of Sweep Average
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WWithout &verage With Sverage

Th Y

How to Set Averaging

Use one of the following methods:

Channel Sweep Cali
StartdStop...
Center/Span. ..

L Frequenci...

Fower. ..

Restart Average

Ayerage. ..

Channel 3

.o a0 .

Learn more about using the front panel interface

=

Suverage

[T Awerage OM  Flestar .ﬂ.veragel
Average Factor I 1 E

0k | Cancel | Help

Average ON
Checked - Averaging is applied
Cleared - Averaging is NOT applied

Average Factor Specifies the number of sweeps that is averaged. Range of 1 to 1024.

Restart Begins a new set of measurements that are used for the average. This set of measurements is equal
to the average factor.

Learn about Averaging (scroll up)

IF Bandwidth
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The PNA converts the received signal from its source to a lower intermediate frequency (IF). The bandwidth of the
IF bandpass filter is adjustable from 40 kHz (for most PNA models) down to a minimum of 1 Hz.

Reducing the IF receiver bandwidth reduces the effect of random noise on a measurement. Each tenfold reduction
in IF bandwidth lowers the noise floor by 10 dB. However, narrower IF bandwidths cause longer sweep times.

You can set the IF bandwidth independently for each channel or each segment of segment sweep.

Effect of Reducing IF Bandwidth
10Hz IF BV 3000 Hz IF By

e e

i
L]

F%W‘ﬁfﬂ - ”.--||..5

Rl

et —— 1 ——
bt

|I..r

5 4

1 -

=

How to set IF Bandwidth

| Sweep Calibration Tr

Sweep Time. ..
Mumber of Points  ®
IF B andwidth...

|
Learn more about using the front panel interface

IF Bandwidth =

(

[T Reduce IF BW at Low Frequencies

aF. | Cancel | Help

IF Bandwidth dialog box help

IF Bandwidth Specifies the IF (receiver) bandwidth. The value of IF bandwidth is selected by scrolling through
the values available in the IF bandwidth text box. The IF BW is set independently for each channel.

The list of selectable IF Bandwidths is different depending on PNA model.

The following values are common to all models:

e 1]/2]3]5|7|10]15|20]30|50|70]100 | 150|200 | 300|500 | 700 | 1000 | 1500 | 2000 | 3000 |
5000 | 7000 | 10000 | 15000 | 20000 | 30000

In addition, the following values are PNA Model specific:

e N5230A: 50000 | 70000 | 100000 | 150000| 200000 | 250000

e All other PNAs: 35000 | 40000 |

Reduce IF BW at Low Frequencies
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On PNA models with a maximum frequency of 20 GHz and higher, the trace noise becomes worse below 748
MHz. This is especially obvious between 10 MHz and 45 MHz and also when Time Domain is ON. See PNA

models / maximum frequencies.

When this box is checked, the PNA uses a smaller IF Bandwidth than the selected value at frequencies below

748 MHz.
This setting:

e can be made for each channel.

e is ON (checked) by default.

¢ also applies to segment sweep.

Use the following calculations to determine the actual IF Bandwidth value that is used below 748 MHz.

If the result is NOT a selectable IF BW value, the next higher selectable value is used.

10 MHz to 44.999999 MHz

45 MHz to 748 MHz

Less than 20 GHz models:

Not applicable

Not applicable

ALL 2-port 20 GHz PNA
models*:

Actual IF BW = (selected IF BW)
x (.05)

Actual IF BW = selected IF BW
(No reduction)

ALL 40 GHz and higher
models:

Actual IF BW = (selected IF BW)
x (.025)

Actual IF BW = (selected IF BW)
x (.5)

*NOT available on 4-port PNA (model N5230A Opt 240 and 245).

Example:

On a 67 GHz PNA, the selected IF BW is 30 KHz.
With Reduce IF BW at Low Frequencies checked, the actual IF Bandwidths used are:

. From 10 MHz to 44.999999 MHz: 30,000Hz * .025 = 750 Hz (PNA uses next higher selectable value:

1000 Hz.)

. From 45 MHz to 748 MHz: 30,000Hz * .5 = 15 KHz

) From 748 MHz to stop sweep: 30 KHz

OK Selects the value of IF bandwidth shown in the text box.

Learn about IF Bandwidth (scroll up)

Trace Smoothing

Trace smoothing averages a number of adjacent data points to smooth the displayed trace. The number of

adjacent data points that get averaged together is also known as the smoothing aperture. You can specify aperture

as either the number of data points or the percentage of the x-axis span.

Trace Smoothing reduces the peak-to-peak noise values on broadband measured data. It smooths trace noise and

does not increase measurement time significantly.
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Tips:

e Start with a high number of display points and reduce until you are confident that the trace is not giving
misleading results.

¢ Do not use smoothing for high-resonance devices, or devices with wide trace variations. It may introduce
measurement errors.

¢ You can set the smoothing function independently for each trace.

Effects of Smoothing on a Trace

Without Smoothing Ntk S moathing

How to set Trace Smoothing

| Trace GScale Marker

1 Mew Trace ...
Delete Trace

Meazure 3
Format...
Math £ Memon ...

Smoathing...
Trace Statistics...

Learn more about using the front panel interface

Smoothing Y

— Smoothing

[ Smoothing OM

Percent of Span I'I.dElff“é E
Pointzs I 3 E

aF. | Cancel | Help
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_Smoothing dialogboxhep |

Smoothing ON When checked, applies the smoothing function that averages data over a portion of the
displayed trace.

Percent of Span Specifies the smoothing aperture as a percent of the swept stimulus span. For example, with
a 401 points specified, the percent span is between 0.19% and 25%.

Points Specifies the smoothing aperture as a percent of the total number of measurement points in the swept
stimulus span.

Learn about Trace Smoothing (scroll up)
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Crosstalk

Crosstalk is energy leakage between analyzer signal paths. This can be a problem with high-loss transmission
measurements. However, you can reduce the effects of crosstalk by doing the following:

et the Sweep to Alternate

Rerform an Isolation Calibration

Other topics about Optimizing Measurements

Set the Sweep to Alternate

Alternate sweep measures only one receiver per sweep. When one receiver is measured, the analyzer switches off
the other receiver. This helps reduce receiver crosstalk.

Note: Alternate sweep mode can be set independently for each measurement channel. If multiple measurement
channels are in use, you may want to set Alternate sweep for each channel.

1. Inthe Sweep menu, click Sweep Setup.
2. Check Alternate Sweeps.

3. Click OK.
Tips:

e The analyzer measures reflection (Receiver A) and transmission (Receiver B) on separate sweeps. Therefore,
when the analyzer is making both reflection and transmission measurements, alternate sweep doubles the
sweep cycle time.

e For transmission only or reflection only measurements, you can use alternate sweep to minimize the effects of
crosstalk without affecting the sweep cycle time.

e The noise floor has to be lowered substantially before crosstalk is visible. You may need to use the average
ﬁfunction or narrow the IF bandwidth.

Perform an Isolation Calibration

For transmission measurements, a response and isolation measurement calibration helps reduce crosstalk
because the analyzer measures and then subtracts the leakage signal during the measurement calibration. The
calibration improves isolation so that it is limited only by the noise floor.

See |solation error to learn how crosstalk can be reduced in the calibration process.

Generally, the isolation error falls below the noise floor. So when you are performing an isolation calibration you
should use a noise reduction technique such as sweep averages or reducing the IF bandwidth.
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Effects of Accessories

Accessories in a configuration may affect the results of a device measurement. You can choose between two
analyzer features that reduce the effects of accessories.

Rower Slope to Compensate for Cable Loss

@ating to Selectively Remove Responses

Other topics about Optimizing Measurements

Power Slope to Compensate for Cable Loss

If you have a long cable or other accessory in a measurement configuration where a power loss occurs over
frequency, apply the power slope function. This function increases the analyzer source power by a rate that you
define (dB/GHz).

1. Inthe Channel menu, click Power.
2. If the slope function is not already switched on, click the Slope check box.

3. Inthe dB/GHz box, enter the rate that you want the source power to increase over the frequency sweep.
Click OK.

Gating to Selectively Remove Responses

Gating is a feature in the time domain (option 010) that allows the analyzer to mathematically remove responses.
You can set the gate for either a reflection or transmission response, but you will see different results.

e Gating areflection response isolates a desired response (such as a filter's return loss), from unwanted
responses (such as adapter reflections or connector mismatches).

e Gating atransmission response isolates a specific path in a multipath device that has long electrical

ﬁ lengths.

See Time Domain Gating for more information.
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Fast Sweep Speed

Maintaining the fastest measurement sweep is one aspect of achieving the best measurement throughput. You can
make the analyzer have the fastest sweep for your measurement application by adjusting the following:

Swveep Settings

Moise Reduction Settings

Measurement Calibration Choice

Wnnecessary Functions

Other topics about Optimizing Measurements

Sweep Settings
Consider changing each of the following settings as suggested.

Frequency Span - Measure only the frequencies that are necessary for your device.

Segment Sweep - Use segments to focus test data only where you need it.

Switch Off Stepped Sweep - Use linear swept mode to minimize sweep time when possible.

Auto Sweep Time - Use this default to sweep as quickly as possible for the current settings.

Number of Points - Use the minimum number of points required for the measurement.

For more information on how number of points and other settings affect sweep cycle time, see Technical
Specifications.

Noise Reduction Settings

Using a combination of these settings, you can decrease the sweep time while still achieving an acceptable
measurement.

IF Bandwidth. Use the widest IF bandwidth that will produce acceptable trace noise and dynamic range.
ﬂerage. Reduce the average factor, or switch Average off.

Measurement Calibration Choice

Choose the fastest type of calibration for the required level of accuracy.

e Sweep speed is about the same for uncorrected measurements and measurements done using a response
calibration, or one-port calibration.

o A full two-port calibration requires both forward and reverse sweeps to update all four S-parameters for error
correction, even when only a single S-parameter is displayed.

For more information see Select a Calibration.

Unnecessary Functions

The analyzer must update information for all active functions. To achieve an additional increase in sweep speed,
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switch off all of the analyzer functions that are not necessary for your measurement application.

Delete Unwanted Traces

1. Click on the Trace Status bar to make an unnecessary trace active.

2. Inthe Trace menu, click Delete Trace.

Switch Off Unwanted Markers
1. In the Marker menu, click Select Marker, and click an unwanted marker on the list.

o If you want to switch off all of the markers, click All Off.
2. Display the Marker toolbar: from the View menu, click Toolbars, and then click Marker.

3. Clear the On checkbox to switch off the marker.

Switch Off Smoothing

1. Inthe Trace menu, click Smoothing.

2. Click the Smoothing On box to clear the checkbox, switching off the smoothing function. Click OK.

Switch Off Limit Testing

1. Inthe Trace menu, click Limit Test.

2. Click the Limit Test ON box to clear the checkbox, switching off the limit function. Click OK.

Switch Off Math Functions
¢ Inthe Trace menu, point to the Data Math list and click Data to view only the current measurement trace.

Analyzer sweep speed is dependent on various measurement settings. Experiment with the settings to get the
fastest sweep and the measurement results that you need.
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Switch Between Multiple Measurements

If you need to make multiple measurements to characterize a device, you can use various methods to increase
throughput. Experiment with these methods to find what is best for your measurement application needs.

Set Up Measurements for Increased Throughput

Awrange Measurements in Sets

Wise Segment Sweep

Twigger Measurements Selectively

AMutomate Changes Between Measurements

Recall Measurements Quickly

Other topics about Optimizing Measurements

Set Up Measurements for Increased Throughput

To achieve optimum throughput of devices that require multiple measurements, it is helpful to know the operation
of the analyzer. This knowledge allows you to set up the measurement scenarios that are best for your
applications.

Learn more about Traces, Channels, and Windows on the PNA

Arrange Measurements in Sets

If you arrange measurements to keep the complete set of device measurements in one instrument state, you can
save them so that you can later recall a number of measurements with one recall function.

See Pre-configured Measurement Setups for more information.

ﬂe Segment Sweep
Segment sweep is helpful if you need to change the following settings to characterize a device under test.

e Frequency Range
e Power Level
¢ |F Bandwidth

e Number of Points

The segment sweep allows you to define a set of frequency ranges that have independent attributes. This allows
you to use one measurement sweep to measure a device that has varying characteristics.

See Segment Sweep for more information.

Trigger Measurements Selectively

You can use the measurement trigger to make measurements as follows:
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e Continuously update only the measurements that have rapidly changing data.

¢ Occasionally update measurements that have infrequently changing data.
For example, if you had four channels set up as follows:

¢ Two channels measuring the data that is used to tune a filter

e Two channels measuring the data for the out-of-band responses of the filter

You would want to constantly monitor only the measurement data that you use for tuning the filter. If you
continuously update all of the channels, this could slow the response of the analyzer so that you would not be able
to tune the filter as effectively.

Note: You must either trigger the infrequent measurement manually or with remote interface commands.

To trigger measurements selectively:

This procedure shows you how to set up two different measurements with the following behavior:

¢ Channel 1 measurement will continuously update the data.

¢ Channel 2 measurement will occasionally update the data.

1. Inthe Windows menu, click Meas Setups, Setup D.

Set Up a Measurement Trigger for Continuous Updates

2. In the Sweep menu, click Trigger, Trigger....
3. Under Trigger Source, click Internal.

4. Under Channel Trigger State, select Channel 1, and click Continuous.

Set Up a Measurement Trigger for Occasional Updates
5. Under Channel Trigger State, select Channel 2, and click Single, OK.

o If you want the analyzer to trigger more than a single sweep, click the Enable Groups check box and
enter the number of sweeps.

6. Inthe System menu, click Keys, Trigger.

Update the Measurement

7. Click on the lower window to make Channel 2 the active channel.

8. On the active entry toolbar, click the type of trigger you set up.

o Click Single if you set up the analyzer for a single sweep per trigger.

o Click Groups if you set up the multiple sweeps per trigger.

Note: A trace must be active for you to initiate a trigger for that measurement.
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Automate Changes Between Measurements

If there are slight differences between the various measurements that you need to characterize a device, you may
find that it is faster to change the measurement settings using programming. .

Recall Measurements Quickly

The most efficient way to recall measurements is to recall them as a set of measurements (instrument state).

e It only takes a short time longer to recall an instrument state that includes multiple measurements, than it
does to recall an instrument state with only one measurement.

e Each recall function has time associated with it. You can eliminate that time by setting up the measurements
as a set so you can recall them as a set.

See Save and Recall Files for more information.
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Data Transfer Speed

The fastest data transfer helps you achieve the best measurement throughput. Try these methods for improving
data transfer speed.

Use single sweep mode to ensure that a measurement is complete before starting a data transfer.

In the Sweep menu, click Trigger, Trigger....
Under Trigger Source, click Manual.

Under Channel Trigger State, select the channel for the measurement that you want to transfer, and click
Continuous, OK.

Update the Measurement

1. Inthe System menu, click Keys, Trigger

2. In the active entry toolbar, click Single
Transfer the minimum amount of data needed. For example, a trace with a few points, using segment
sweep rather than a full trace with many linearly spaced points. Also, use markers instead of trace transfers.

Choose the REAL data format to provide the fastest transfer speed when using SCPI programs for
automated applications.

Use SCPI over LAN for applications that are automated with SCPI programs.

Use COM programs to provide the fastest transfer speed when using an automated application. See Data
Transfer Time.

Data Transfer Speed Gomparison
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Using Macros

Macros are executable programs that you write, load into the analyzer, and then run from the analyzer. You can

have up to 12 macros set up to run on the analyzer.

How to Setup Macros

How to Run Macros

Macro Example

How to Setup Macros

Use one of the following methods to access the Macro Setup dialog box:

| Spstem Window Help

Frezet

Izer Preset..

Configure »
5 [t |
Manu
o |Diaiog ] +

In the Macro Setup dialog box:

1. Click on a blank line below the last entry. (There may be NO entry.)
2. Click Edit

3. Inthe Macro Title box, type a descriptive title for your macro.

ﬂ Click Browse.

5. Change Files of Type

6. Find and click your macro file

7. Click OK

8. Click OK on the Macro Setup dialog box.

Learn more about using the front panel interface
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Macro Setup x|

tacro Title: M acro executable: Macra minsting parameters
Edit...

Agilent website C:\Program Fileshntermet Explorar ExPLORE R v, agilent. com
Fisturing c:%Program Fileshagilent\Metwork Analyzerap

Delete

Down

ak

Cancel

[
[[Bess |
_ |
[ |
[o

To modify an entry, zelect it, then prezs EDIT.
To change the order of entries use the IP and DOWHM keys.

Macro Setup dialog box help

Allows you to create a set of 12 macros so that you can launch other programs from within the PNA application.

To add a Macro, select a blank line then click Edit

Macro Title Shows the titles that appear in the active entry toolbar when you press the Macro key. These titles
are associated with the executable files and should be descriptive so you can easily identify them. For
example, if you wanted to launch the Agilent Home Page, you could title the executable "Agilent Home."

Macro Executable Lists the complete path to the executable file. To follow the example of launching the
Agilent PNA Series Home Page, the path to the executable could be "C:\Program Files\Internet
Exploreniexplore.exe.

Macro Runstring Parameters Lists the parameters that get passed to the program that is referenced in the
executable file. Again following the example of launching the PNA Series Home Page, you could assign the
runstring parameters "http://www.agilent.com/find/pna".

Edit Invokes the Macro Edit dialog box.

Delete Deletes the selected macro.

Up Allows you to reorder the macros, moving the selected macro up one line. For the 12 possible macros
there are 12 lines, indicating the order that they appear in the active entry toolbar when you press the Macro
key. Since there are four titles that can be shown at one time in the toolbar, when you repeatedly press the
Macro key, the toolbar changes the macro titles to the next set of four macro titles.

Down Moves the selection down one line in the list of macros.

Edit Macro Setup i x|
— Drefine Mlac
tazna Titl Macra Executabla
[y DUT Teat [C:\Procram Fles\bgleri\Metwork & Browes |

Macro rum sling paramebe:

ok | [ cece | Hep
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Macro Edit dialog box help

Macro Title Allows you to modify the title that appears in the active entry toolbar.
Macro Executable Allows you to modify the complete path to the macro executable file.

Browse Allows you to look through drives and directories, to locate the macro executable file and establish the
complete path to the file.

Macro run string parameters Allows you to modify the parameters that are passed to the program referenced
in the executable file.

See Macro Setup dialog box

How to Run Macros

Use one of the following methods to run a Macro:

= | 1Ln‘lrzllﬂll.
" Press until your macro is visible, then

| Spstem  Window Help

Prezet
Uszer Preset..

Security...
LConfigure k

Frsturing
Windows T askbar

Eeys tacro Setup... %

Select your Macro

Learn more about using the front panel interface

Macro Example

The following is an example Visual Basic Scripting (vbs) program that you can copy, install, and run on your PNA

Note: Print these instructions if viewing in the analyzer. This topic will be covered by the Macro Setup dialog box.

1. Copy the following code into a Notepad file.
2. Save the file on the analyzer hard drive in the C:\Documents folder. Name the file FilterTest.vbs
3. Close Notepad

4. Setup the macro in the PNA

5. Run the macro
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Calibration Overview

The following is discussed in this topic:

What Is Measurement Calibration?

\Why Is Calibration Necessary?

@onditions Where Calibration Is Suggested

What Is ECal?

See other Calibration Topics

What Is Measurement Calibration?

Calibration removes one or more of the systematic errors using an equation called an error model. Measurement of
high quality standards (for example, a short, open, load, and thru) allows the analyzer to solve for the error terms in
the error model. See Measurement Errors.

You can choose from different calibration types, depending on the measurement you are making and the level of
accuracy you need for the measurement. See Select a Calibration Type.

The accuracy of the calibrated measurements is dependent on the quality of the standards in the calibration kit and
how accurately the standards are modeled (defined) in the calibration kit definition file. The calibration-kit definition
file is stored in the analyzer. In order to make accurate measurements, the calibration kit definition must match the
actual calibration kit used. To learn more, see Accurate Calibrations.

The Calibration Wizard provides the different calibration methods used in the PNA. See Calibration Wizard.

There are quick checks you can do to ensure your measurement calibration is accurate. To learn more see Validity
of a Measurement Calibration

If you make your own custom-built calibration standards (for example, during in-fixture measurements), then you
must characterize the calibration standards and enter the definitions into a user modified calibration-kit file. For
more information on modifying calibration kit files, see Calibration Standards.

ﬁte: Instrument Calibration is ensuring the analyzer hardware is performing as specified. This is not the same as
mreasurement calibration.

Why Is Calibration Necessary?
It is impossible to make perfect hardware that would not need any form of error correction.

In addition, the accuracy of network analysis is greatly influenced by factors external to the network analyzer.
Components of the measurement setup, such as interconnecting cables and adapters, introduce variations in
magnitude and phase that can mask the actual response of the device under test.

The best balance is to make the hardware as good as practically possible, balancing performance and cost.
Calibration is then a very useful tool to improve measurement accuracy.

Conditions Where Calibration Is Suggested

Generally, you should calibrate for making a measurement under the following circumstances:
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e You want the best accuracy possible.

e You are adapting to a different connector type or impedance.

e You are connecting a cable between the test device and an analyzer test port.
e You are measuring across a wide frequency span or an electrically long device.

e You are connecting an attenuator or other such device on the input or output of the test device.
If your test setup meets any of the conditions above, the following system characteristics may be affected:

e Amplitude at device input

e Frequency response accuracy
e Directivity

e Crosstalk (isolation)

e Source match

e Load match

What Is ECAL

ECal is a complete solid-state calibration solution. It makes one port (Reflection), full two and three-port
calibrations fast and easy. See Using ECal.

e Itis less prone to operator error.

e The various standards (located inside the calibration module) never wear out because they are switched with
PIN-diode or FET switches.

e The calibration modules are characterized using a TRL-calibrated network analyzer.

e ECalis not as accurate as a good TRL calibration.

For information about ordering ECal modules, see Analyzer Accessories or contact your Agilent Support
Representative
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Select a Calibration Type

This section provides information about the calibration types available in the PNA.

Calibration Types

OPEN Response 1-PORT Reflection
SHORT Response Full SOLT 2-port
THRU Response Full TRL 2-port
THRU Resp + Isol Full SOLT 3-port

See other Calibration Topics

Type: Open and Short Response

Calibration Method: Unguided Calibration

General Accuracy: Low to Medium

Parameters: S11 or S22 (S33 on a 3-port PNA)

Standards Required: OPEN or SHORT

Systematic Errors Corrected:
- Frequency response reflection tracking

Application:
- Reflection measurements on any one port.

Type: Thru Response

ﬂialibration Method: Ungquided Calibration

General Accuracy: Medium

Parameters: S12 or S21 (S23, S32, S31, S13 on a 3-port PNA)

Standards Required: THRU

Systematic Errors Corrected:
- Frequency response transmission tracking

Application:
- Transmission measurements in any one direction.

Note: The THRU definition for a predefined calibration kit assumes zero-length and zero-loss. If you use an
adapter as a THRU, characterize the adapter in the calibration kit file for better accuracy. See Accurate
Calibrations
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Type: Thru Response and Isolation

Calibration Method: Unguided Calibration

General Accuracy: Medium

Parameters: S11 or S22 (S23, S32, S31, S13 on a 3-port PNA)

Standards Required: THRU, several identical LOADS (one for each test port of the PNA)

Systematic Errors Corrected:
- Frequency response transmission tracking
Crosstalk

Application:
- Use only for transmission measurements in any one direction.
Isolation portion of calibration improves high dynamic range measurements.

Note: If you do not have several identical loads (one for each test port of the PNA), you cannot perform this
calibration.

Type: 1-Port (Reflection)

Calibration Method: Unguided Calibration, Guided Calibration, ECal

General Accuracy: High

Parameters: S11 or S22 (S33 on a 3-port PNA)

Standards Required: (SHORT, OPEN, LOAD) or ECal module

Systematic Errors Corrected:

- Directivity

- Source match

- Frequency response reflection tracking

Application:
- Reflection measurements on any one port.

PNA Models: All
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Type: Full SOLT 2-Port

General Accuracy: High

Calibration Method: Unguided Calibration, Guided Calibration, ECal

Parameters: All

Standards Required: (SHORT, OPEN, LOAD, THRU) or ECal module

Systematic Errors Corrected:
- Directivity
Source match
Isolation
Load match
Frequency response transmission tracking
Frequency response reflection tracking

Application:
Use for all S-parameter measurements.
12-term error-correction

Type: Full TRL 2-Port

Only on PNA Models E8356A, E8357A, E8358A, E8362A, E8363A, EB364A

Calibration Method: Unguided Calibration

General Accuracy: Very High

Parameters: All

Standards Required: THRU, REFLECT, LINE

Systematic Errors Corrected:
- Directivity
Source match
Isolation
Load match
Frequency response transmission tracking
Frequency response reflection tracking

Application:
Use for all S-parameter measurements.
12-term error-correction
Highest accuracy of all calibrations

For more information, see TRL Cal

To perform a TRL calibration with a connector type other than 3.5 mm or 7 mm, you must first modify or create
TRL standards and definitions. For more information on modifying standards, see Calibration Standards.
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Type: Full SOLT 3-Port

Only on PNA Models N3381A, N3382A, N3383A

General Accuracy: High

Calibration Method: Guided, ECal

Parameters: All

Standards Required: (SHORT, OPEN, LOAD, THRU) or ECal module

Systematic Errors Corrected:
- Directivity
- Source match
Isolation
- Load match
- Frequency response transmission tracking
- Frequency response reflection tracking

Application:
- Use for all S-parameter measurements.
- 27-term error-correction
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Calibration Wizard

The Calibration Wizard allows you to choose a Calibration method and then perform the calibration.

How to Start Calibration Wizard

@uided Calibration: Mechanical Standards

Wnguided Calibration

Saving a Calibration

@alibration Preferences

Other Cal Topics...

How to start Calibration Wizard

Use one of the following methods:

FLCOOBE R B

NETA N

| Calibration Trace Scale Marke

Calibration Wizard. .. k
Preferences...

Learn more about using the front panel interface

4

L.alibsatinn Wizard: Begm Calibration 4 x|
™ UNGUIDED Caftration Uz Machanical Standands Select cefibralion pralerces.
— Pt s aboud prslsencas? Sisyidancs ip
T Uza Blochei Caleration [EC ] arveitabe i i crins Heke
T tlesar Cadoraliore
B Cimste e Cal 5 7 Smes Frelmences. Dot thom it ceges sgein

o | Hew: | Cowel Heb |
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Calibration Wizard dialog box help

Allows you to select the calibration method:

SmartCal (Guided Calibration Use Mechanical Standards)

This method provides a step-by-step "wizard" interface. You describe the connectors on your DUT and the cal
kits you will use; it walks you through the most accurate calibration possible.

e Supports all cals EXCEPT simple response cals (open, short, thru).

Learn more about SmartCal
See Also TRL Calibration

Unguided Calibration Use Mechanical Standards

This method provides a familiar calibration interface. You choose the type of cal to perform; it allows you the
flexibility to measure the standards in any order.

e Supports all cals EXCEPT full 3-port or 4-port cal type.

Learn more about Unguided Calibration
See Also TRL Calibration

Use Electronic Calibration

This method provides fast, software controlled, 1-port, 2-port, and 3-port calibrations.

See Using ECal

Mixer Calibration

This method is only available if the PNA has the Frequency Converter Application (option 083).

Create new Cal Set

Check to create a new Cal Set for the calibration to be performed.
Clear to overwrite an existing Cal Set with the new calibration data. When cleared, click Next to invoke the
Select Cal Set dialog box.

Save Preferences

When checked, saves your calibration method choice. You will not see this page again until you need to
change the calibration method. To change, on the Calibration menu, click Preferences.
When cleared, you will continue to see this page on subsequent calibrations.
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Select Cal Set dialog box help

Allows you to select a stored Cal Set to overwrite.
Select Cal Set Click to select a Cal Set to overwrite. Invokes the Select A Cal Set dialog box.

Note: If you do NOT click Select Cal Set, the current active Cal Set (which is displayed below the button) will
be overwritten. If there is no active Cal Set, a new Cal Set will be created and displayed.

Cal Set Shimulies §etlings &ne Diffeent B x|
Tha Cal St ehimpdoz z=lngs b,
Fleace selsct ans of the following scbors:

~ Deeeimiile Cal Sed mith channed sinulus settinge. Cabration data curenly
sheqad intha el sat wil be daliled
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Cal Set Stimulus Settings Are Different dialog box help

The cal set that you selected has stimulus settings that differ from the active channel stimulus settings.

Change channel stimulus settings to match Cal Set This does NOT apply the Cal Set data, only change the
stimulus settings. You will finish and apply the calibration that you are performing.

Overwrite cal set with channel stimulus settings. Calibration data currently stored in the cal set will be
deleted. Overwrites the stimulus settings of the cal set with the channel stimulus settings. Deletes the
calibration data currently stored in the cal set.

Guided Calibration Mechanical Standards

Depending on the DUT connector types you specify, the "wizard" automatically determines the calibration type and
suggests a calibration Kit.

The PNA displays the following dialog boxes when performing a Guided calibration:

Select DUT Connectors

Select Cal Kits

Rreview/Modify Settings

@uided Calibration Steps
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Guided Calibration: Select DUT Connecios N z

|
I & Select DUT Conneclors E E

puT FORT 1 [ ~
CUT FORT 2 |:~|-'L' T -

< Back Bt s Corcel | Heo |

Select DUT Connectors dialog box help

Allows you to select the DUT connector types.

Note: To perform a Full 1-Port cal, select 'Not Used' for the unused DUT connector.

If your DUT connectors are:

e Waveguide Change the system impedance to 1 ohm before performing a calibration. See Setting
System Impedance.

¢ Not listed (male and female) Select Type A as the connector type. Type A requires a calibration kit file
containing the electrical properties of the standards used for calibration (see Calibration kits).

e Unspecified (like a packaged device) Select Type B as the connector type. Type B requires a
calibration kit file containing the electrical properties of the standards used for calibration (see Calibration

kits).

e Non-insertable Guided Cal will perform an Adapter Removal calibration. This requires that you have an
adapter that has the same connectors as the DUT. To override this behavior, check Preview/Modify
Settings in the following dialog box.

Guided Calbration: Select Cal Kits i Ed|
FOAT 1 FORT 2
FORT 1 [e5masr =] L] e o |[1r]
FORT 2 [EEEGEF El
FULL 2-PORT calbration.
™ FraviewModie Settings [}g

£ Back | Meul 2 I Cancel | Help

Select Cal Kits dialog box help

Allows you to select the calibration kit used with each measurement port. The list for each PORT displays kits
having the same connector type as the DUT.

PORT 1 Lists the calibration kits available with port 1
PORT 2 Lists the calibration kits available with port 2
PORT 3 (on a three-port PNA) Lists the calibration kits available with port 3

Preview/Modify Settings Invokes a dialog box that shows the calibrations to be performed based on your
selections in the previous dialog boxes.

Learn how to perform a TRL calibration.
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Preview/Modify Settings dialog box help

Note: This dialog box looks slightly different on a 3 port PNA but functionally works the same.

Select calibration type

Shows the calibrations to be performed based on your selections in the previous dialog boxes. Click to select a
different calibration type. Depending on your situation, there may be NO choices available.

The potential choices include:

Adapter Removal

Unknown Thru

Flush Thru - (use zero-length thru)
Cal Kit Thru (Defined Thru)

Advanced

Shows calibrations to be performed on individual ports. Click to select a different calibration type. Depending on
your situation, there may be NO choices available. The potential choices include:

e SOLT

e TRL Learn how to perform a TRL calibration.

View/Modify Invokes the Modify Calibration Class Assignments dialog box. Use this to view or change the
standards associated with a calibration measurement.

Guided Calibvabon Step 1 of 7 .

G o 1]

Corresct AFC 7 OPEM fo port 1

< Back Mt > Corcel | Heo |
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_ Guided Calibration Steps dialogboxhelp |

Prompts for standards to be measured.
Measure Click to measure the standard.
Done Click after a standard is re-measured and all measurements for the calibration are complete.

Next Click to continue to the next calibration step. Does NOT measure the standard.

Unguided Calibration

Unguided calibration offers all calibration types except Full 3-Port and ECal. The PNA displays the following dialog
boxes when performing an Unguided calibration:

Select Calibration Type for Mechanical Standards

Select Cal Kit

Measure Mechanical Standards

Multiple Standards

Sliding Load Measurement

Select Calibration Type for Mechanical Standands s |
" OFEM Aezparee ) THRURese + | 5ol  Ful SOLT 2PORT 2
I~ SHORT Aespanza " 1.FORT Rafestian & Ful TRL 2POAT [1.2]
" THRU Razmorss ~ TAL Ael=ence Flene—— -~ TAL Impedane=—————
i THRU ¥ LIME
1 REFLECT I~ SYETEM
™ Wiew Selected Co Kit I~ HeweZastacfstde W Omt laoichion

< Back. I L I Cancal | Help I
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Allows you to select the calibration type and settings. The Calibration types that are available depend on the
parameter that is selected for the active channel and the PNA model. For example, if an S11 measurement is
selected, then Thru Response cal type is not available.

OPEN Response (reflection)

SHORT Response (reflection)

THRU Response (transmission)

THRU Resp + Isol (transmission)

Full SOLT 2-PORT (1,2) The numbers in parenthesis represent the port pair used in the calibration.
Full TRL 2-PORT (1,2) TRL calibration is available with E835xA and E836XA series network analyzers.
Full SOLT 3-PORT 3-port PNAs only

TRL Reference Plane (when TRL is selected)

THRU — The THRU standard is used to establish the measurement reference plane. Select if the THRU
standard is zero-length or very short.

REFLECT — The REFLECT standard is used to establish the position of the measurement reference plane.
Select if the THRU standard is not appropriate AND the delay of the REFLECT standard is well defined.

TRL Impedance (when TRL is selected)

LINE — The impedance of the line standard is used as the reference impedance, or center of the Smith
Chart. Any reflection from the line standard is assumed to be part of the directivity error.

SYSTEM - The system impedance is used as the reference impedance. Choose when the desired test port
impedance differs from the impedance of the LINE standard.

View Selected Cal Kit Check to view the selected cal kit or select a different cal kit. Invokes the Select Cal Kit
dialog box.

Have 2 sets of standards Select this checkbox to use two sets of calibration standards, reducing the number
of measurements. You may also need to modify the Calibration Class Assignment Order.

Clear to use one set of standards.

Omit Isolation Check to NOT correct for crosstalk (isolation). Use when your measurement does not require
high dynamic range. Clear to calibrate and correct for isolation . Use when your measurement requires
maximum dynamic range (> 90 dB). See also Isolation Portion of 2-Port Calibration.

Next Click to continue to Measure Mechanical Standards dialog box.

Notes:

¢ If the DUT connector type has an impedance other than 50 ohms (waveguide = 1 ohm), change the
system impedance before performing a calibration. See Setting System Impedance.

e The Full SOLT 3-PORT calibration-type links to Guided calibration (on a three-port PNA).
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Displays the calibration kit files available for Unguided calibration.
Select the desired calibration kit file and click Next
Class Assignments Allows modification of the selected Cal Kit class assignments.

To learn to substitute other calibration kits, see Advanced Modify Cal Kits

Meazure Mechanical Standards i
Cal Fit 1: 35032F TepeM [50] Calbracon Kt W Sk Proipks

I | B [
| | fpart o

=

OPEN Remponze: Select & =tandard.

£ Back I Meul 2 Il Cancel I Help I

Displays the calibration kit file and standards required for the calibration.

e Standards may be connected and measured in any order.

e Connect the standard to the measurement port and click its associated green button. A check mark
indicates the standard has been measured.

¢ If a standard type contains multiple standards, a dialog box opens to display the multiple standards
included in the calibration kit file.

e If a sliding load is included in the calibration kit file, a dialog box opens to perform the measurement with
the standard.

e The THRU Resp + Isol calibration requires several identical loads (one for each test port of the PNA).

Show Prompts Check to provide a reminder for the required connection when you click on the standard.
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Multiple Standards dialog box help

Select the standards to be measured.

Note: You may see both male and female standards. The Unguided cal has no knowledge of the gender of
your connector types. Choose the gender of your DUT connector; NOT the test port. Then click OK.

To modify this calibration class to show only one standard, on the Calibration menu, click Advanced Modify
Cal Kits. Select the Cal kit and click Edit Kit. In Class Assignment, click Edit. Learn more about Modify
Calibration Class Assignments.

e Connect the standard to the measurement port and click its associated button. A check mark in the
Acquired box indicates the standard has been measured.

e To cover the entire frequency range, you may need to measure more than one standard. The order in
which the standards are measured is important. The last standard that is measured will override the
others in respect to the frequency range of the standard definition. Example: In the case of measuring
both a broadband load and a sliding load, you would measure the sliding load last. This is because the
frequency range of the sliding load is a subset of the broadband load.

Learn more about Modify Calibration Class Assignments

Sliding Load Meazurement : x|

Make at least five measurements with the zlide at different positions.

Mumber of Slides Completed [0

Slide iz Set - Measure Last Slide -- Done | Cancel |
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Sliding Load Measurement dialog box help

Allows you to measure the sliding load standard.

To Measure a Sliding Load:

1. Connect the sliding load to the measurement port.

2. Position the sliding element, then click Slide is Set -- Measure. Do not move the sliding element until
measurement is complete.

3. Measure the sliding load for at least five and up to seven positions for best accuracy.

Note: The positions of the sliding element should be unequally spaced to reduce the possibility of overlapping
data points.

5. Click Last Slide -- Done for final measurement.
6. Remove sliding load from the measurement port.

7. Measure the remaining standards.

Saving a Calibration

The PNA displays the following dialog boxes at the completion of a calibration. You can save the Cal Set data only
or the Cal Set data and all instrument settings for the active channel.

Standards Measured

@alibration Completed

Save Instrument State

Shandands measmed -
Iaazupmani:; Domed
'I(/ Sederct Mlest o comphate thw cafbration

Selsct Back bo review measured shandands

< Back

Concl | e |

Standards Measured dialog box help

All standards required for Guided calibration have been measured.
Back Click to re-measure a calibration standard.
Cancel Exits Calibration Wizard.

Next Click to continue.
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Allows you to exit the calibration wizard or continue to Save options.

No. Finish now. Exits calibration wizard
Yes Allows selection of Save options.
Finish Performs the following:

e  Saves Cal Set to memory

. Turns correction ON

. Exits calibration wizard

Note: You can apply Cal Set data to other channels. See Using Cal Sets.

[Sove Inchumend Slale x|
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Save Instrument State dialog box help

Allows you to save calibration data and instrument state settings to the following locations:

. Internal Hard Disk
e  Floppy Disk

o External CD-RW Drive, PC or Server-Using a Mapped Network Drive

Save As Saves calibration and instrument settings (using .cst file type). You determine the name of the file
and location to store it.

Autosave Automatically saves instrument settings and Cal Set to the current location and assigns a new file
name in the .cst file type. A message temporarily appears on the display showing the path and new filename.
The error terms are automatically stored as Cal Sets in the analyzer's memory.

Back Click to view previous dialog box.

Cancel Exits calibration wizard.

Notes:

¢ You can recall the instrument settings and calibration data from memory or recall just the Cal Set. See
Using Cal Sets.

e For more information about saving and recalling data, see Save and Recall.

Calibration Preferences

How to change Cal Preferences

Calibration  Trace Scale  Marke

LCalibration Wwizard. ..

M
Learn more about using the front panel interface

Cal Preferences Wizand - =

Do pou want bo erehie cal prefeerees?

ﬂ ' o car mlimire | cabbisbion sepe by
pressachng wous calbralion pefemnce: ™ Yex Ershle calnaion psfesces

¥ po Deable cafbisbion prefereroe:
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_CalPreferences dialogboxhelp |

Cal preferences allows you to save the following selections from the Begin Calibration page of the Cal Wizard:

e Cal method (Guided, UnGuided, ECAL)

e Create New Cal Set (checked or cleared)

Yes. Enable calibration preferences The selections will always be made and you will not see the Begin
Calibration page again until you disable calibration preferences. Click Next to make your selections on the
Begin Calibration page.

Note: you can also Enable calibration preferences directly from the Begin Calibration page.

No. Disable calibration preferences See the Begin Calibration page every time you start Cal Wizard. Click
Next to see the following dialog box confirming your choice to disable preferences.

Lol Preherences Lomplebe

Tou hewe el ied MOT o erabls colibaton praleerce:

Il tis is conect, selsct Finsh moss. Othesise press Back bn change setbnog:

cBuck [T Fiah | Caezl | Hep |

Click Finish to complete cal preferences.
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Using Calibration Sets

Calibration Sets (Cal Sets) enable you to use a single calibration on multiple channels.

RINA Calibration Data, past and present

@reating a Cal Set

Managing and Applying Cal Sets

Bxamples of Cal Set Usage

Archiving Cal Sets using .cal files

See other Calibration Topics

PNA Calibration Data, past and present

Past (before-PNA release 2.0)

One .cst File Analyzer set up
STATE1
STATE Channel 1
STATE2
Channel 2
STATE3
Channel 3
STATE4
ﬂ Channel 4

e Calibration data was ONLY stored in either a .cal file or a .cst file.

e Calibration data could not be shared between channels.

Present with Cal Sets
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One Cal Set (this image shows only some of the data | Cal Set file
saved in a cal set).

=]

STATE CalSet 2
CalSet3
CalSet 4

Calset 99

CalSet 100

Cal data is always saved to the cal set file (PNACalSets.dat).

A cal set can be applied to any channel that has the same stimulus settings as the cal set.

.cst (Instrument state plus cal data) files are NOW saved with a "pointer" to the cal set. See .cst file types

Cal sets allow storage of multiple Cal Types.

Each Cal Set contains the following items:

1. GUID Global Unique IDentifier

2. Cal Set description

3. Cal Set Attributes - stimulus settings, cal type, port association
4. Standards data

5. Error term data

6. Interpolated Error term data

Creating a Cal Set

After a guided or unguided calibration, a cal set is automatically created. At that time you can choose to also save
the instrument state. When recalled, the instrument state will also recall the cal set.

Cal Sets can also be created programmatically:
1. From COM programming using the Calibrator::SetCallnfo method.
2. From COM programming using the CalManager::CreateCalSet method.

3. From SCPI programming using the SYST:CORR:WIZARD to start the Cal Wizard.

Once the Cal Set has been created, it can be applied to a measurement and then managed.
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Managing and Applying Cal Sets
Cal Sets are managed through the Select A Cal Set dialog box.

To access the dialog box, click Calibration then Cal Set...
(SelectaCalSal
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Select a Cal Set dialog box help

Allows you to select (apply) a Cal Set to a measurement and view available Cal Sets, their properties, and
associated Cal Types.

Although the number of Cal Sets you can have is limited to 100, it is considered unusual to have more than
about 10 existing Cal Sets, or one current Cal Set for every unique channel setup. Old Cal Sets (with 'stale'
data) should be deleted or overwritten.

Columns click a heading to sort by that column
User Description User name to identify the Cal Set. To change, click Description.
Channels Channel numbers that are currently using this Cal Set.
CalTypes / Port Association Type of Cal and port number of the Cal Set.
Modified Date and time the Cal Set was last modified.
GUID Unique identifier for each Cal Set.

Current Number of CalSets Number of listed Cal Sets. If the number reaches 100, the oldest Cal Set will be
written over by the newest Cal Set.

Cal Type Abbreviations Description of the Calibration Type.

Buttons
Properties Invokes the Calibration Properties window.
Description Edit the Cal Set User Description.
Delete Permanently deletes the Cal Set after choosing OK to a warning prompt.
Delete All Permanently deletes ALL listed Cal Sets after choosing OK to a warning prompt.

Select Applies a Cal Set to the Active measurement. If the stimulus settings of the Cal Set and
Measurement are different, a choice must be made. If more than one valid Cal Type is available, the Select
Calibration Type dialog box allows you to choose.

Exit Exit the dialog box without selecting a Cal Set.

Help Invokes this section of Help

Stimulus Setting Different between Cal Set and Measurement

181



The Cal Set contains the measurement settings that were used at the time of the calibration. These settings may
be different than those of the new measurement to which the Cal Set is being applied. If there is a difference, you
can choose between the following options.

If the frequency span of the Cal Set is equal to or greater than the measurement.
Frequency Range
Cal Set  |-------mmmmmmn |
Measurement  |-------- |

Then choose

Select Cal Set -- Choose Shimulus Sethings x|

The Cal Set that you have zelected has different stimulus [;@ttings
than the active channel.

Fleaze zelect one of the following actions:

— Achons

¢ Do not change the active channel's stimulus gettings.
If necessary, interpolation will be turned on autormatically.

™ Change the active channel's stimuluz zetings to match those of
the zelected Cal Set.

] | Cancel | Help |

either:

A The calibration will be interpolated Learn more about Interpolation Accuracy

B The measurement will change to equal the Cal Set

For Cal Sets to be applied correctly, Interpolation must be turned on.

Calbration Trace Scale  karke
Calibration “izard...

Correction on/0OFF
v |nterpolation O Aoff

If the frequency span of the CaI.Set is less than the measurement.
Frequency Range
Cal Set  [-------- |
Measurement  |-------------

Then choose either:
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Confirm selection of Cal Set x|

The stimulus settings of CalSet_1.5----2G differ
from thoze on Channel 1.

Prezz OF, to change Channel 1'z stimulus
zettings to match thoze of CalSet_1.5----20G.

Othenwize, press Cancel, [:S

] Cancel

OK Reduce the measurement frequency span
Cancel Cal Set will NOT be applied

How to Select a Calibration Type

Calbration Trace 5Scale  Marke
Calibration *izard...

v Correction OM Aoff
v |nterpolation OMAoff

Cal Set...

hr

Learn more about using the front panel interface

The Select Calibration Type dialog box opens.

S ——— i

£ OFEH Rlespanss £ THAL B+ = FulSOCT 2Forr 12§
£ SHORT Restonse = - pORT Radedi 7 RATRL2Rat(l2 I i T T e
I~ THFRLIF L]
— Cizom Cal Tupes:
| =
[ ok ] coeel | Hep
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Select Calibration Type dialog box help

It is possible for a Cal Set to have more than one Cal Type. When applying a Cal Set, if there is more than one
Cal Type, this dialog box presents the choices.

1. Click an available Cal Type.

2. Click OK to select or Cancel to close the dialog box.

Learn about Custom Cal Type choices

Examples of Cal Set Usage

The following examples show how Cal Sets increase flexibility and speed in making analyzer measurements.

Wsing one Cal Set with many Measurements

Wsing one Measurement with many Cal Sets

Using one Cal Set with many Measurements

It is common to do one calibration, then to use it to set up several measurements, all using the same calibration
data.

An example:

During a manufacturing process, you may have many calibrated S-parameter Measurements. You may wish to
continuously cycle through the Measurements and examine them individually. Occasionally, you may wish to
refresh the calibration without having to recreate all the Measurement state files.

Here is how: First do some planning. After examining the stimulus settings for the group of S-parameter
Measurements, the Cal Set stimulus range is designed to be a super-set of the whole group. Each measurement
can then use the same Cal Set.

Note: Make sure that interpolation is turned on. The individual S-parameter Measurements will have stimulus
settings that will be a sub set of the Cal Set. Interpolation Error Corrected values will be calculated for these
measurements.

Notice in the following image, Cal Set 78 is used on more than one Channel, in this case Channels 5 and 16 .
Channel Cal Set
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Using one Measurement with many Cal Sets

The drawback with having one very large Cal Set associated with many instrument states could be a loss of
measurement speed. In such cases, consider using one measurement with many Cal Sets. The stimulus
conditions can then be changed for a measurement by applying different Cal Sets. Other settings (window setups,
measurement definitions, scaling, limits, markers) will not change. This may result in faster state changes than if
you saved and recalled *.cst files for each set of stimulus conditions

Example #1: An amplifier needs to be measured at several input power levels. Calibrate at several power levels
and save each calibration in a separate Cal Set. Then, apply the Cal Sets to the single measurement
consecutively.

Example #2: Making an S21 Measurement, you need to measure both wide span and narrow span characteristics
of the device. One Cal Set covers the wide span setup, another the narrow span setup.

Example #3, Multi-port measurements: A 6-port device is being measured. It has one input port and 5 output
ports. Measure S21 from the input to each output under identical measurement conditions (stimulus, markers,
limits, etc). Create a Cal Set for each Port selection and recall them one at a time.

Archiving Cal Sets using .cal files

Because Cal Sets can easily be applied to measurements, they can also be easily deleted. To provide extra
backup, you can still save your calibration as a .cal file (see saving a .cal file). All calibrations currently in use by
the active channels on the analyzer as saved in a single .cal file.

Example:

One person performs a calibration, names and saves it as a Cal Set. This Cal Set is available for any other person
to use. A second user could accidentally delete or modify the Cal Set requiring the originator to repeat the
calibration.

Security can be provided for calibration data by saving the Cal Set to a .cal file. At a later time, the .cal file could be
recalled and the original calibration restored.

185



Using ECal

This topic discusses all aspects of ECAL:

mCal Overview

@onnect ECal Module to the PNA

Rerform a Calibration Using ECAL

BCAL User-Characterization

Restore ECAL Module Memory

See other Calibration Topics

ECal Overview

ECal is a complete solid-state calibration solution. Every ECal module contains electronic standards that are
automatically switched into position during a PNA measurement calibration. These electronic standards have been
measured at the factory and the data stored within the memory of the ECal module. The PNA uses this stored
data, along with the PNA-measured data, to calculate the error terms for a measurement calibration.

ECal modules are available in 2-port and 4-port models and a variety of connector types, covering many frequency
ranges. See Analyzer Accessories for more about available ECal modules and ordering information.

You can perform the following calibrations with ECal:

e 1-Port Reflection calibration
e Full 2-Port calibration

e Full 3-Port calibration

You can validate the accuracy of a mechanical or ECAL calibration with ECAL confidence check.

ﬁre and Handling of ECal Modules

You can improve accuracy, repeatability, and avoid costly repair of equipment in the following ways.

. Practice proper connector care. See Connector Care.

e  Protect equipment against ESD damage. Read Electrostatic Discharge Protection.

. Do not apply excess power to ports. Refer to specifications provided with your ECal module.

Connect ECal Module to the PNA

ECal modules are controlled and powered through a USB connection to the PNA. When you connect the module,
the PNA automatically recognizes the type of module, frequency range, and connector type.

Note: Certain USB devices (such as ECAL modules) require you be logged on with Administrator privileges the
first time you plug them into the PNA. This must be done for each serial number.

ECal modules connect to the USB port on the front or rear panel of the PNA.
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1. Wear a grounded wrist strap when making connections.

2. Connect the USB cable Type B connector to the ECal module and the USB cable Type A connector to the
front or rear panel USB connector of the analyzer, as shown in the following graphics.

ECal Module USB Port Analyzer Front Panel USB Port

USB Type B

Notes:

e Agilent 8509x and N4431 ECAL modules, when first connected, draw significantly more current than other
modules. This could cause the USB to stop working. See USB limitations.

¢ Unused ECal modules that have completed a calibration may remain connected to the USB port.

e You can connect and disconnect the ECal module while the analyzer is operating. However, DO NOT
connect or disconnect the module while data transfer is in progress. This can result in damage or at least
corrupted data.

e A USB hub may be used to connect more than one USB device to the analyzer. See Analyzer Accessories
for more information about USB peripheral equipment.

Errar: ECal module not found -_';'.'-.E':_' H|

Emor An ECal module waes ot found. Pleare be sue by ECal module & correched
properky. o may nesed o disconrect and ie-conrect the USE cabl=]

1 Cocel | |[Help ]
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ECal module not found dialog box help

Displays an error message indicating the ECal module is not connected or has not been recognized by the
network analyzer.

Retry Check the USB connections and click to continue.

Notes:

e When the ECal module is connected to the network analyzer for the first time, it may take approximately 30
seconds for the analyzer to recognize the module and make it available for calibration.

e For best accuracy, allow the ECal module to warm-up until it indicates READY.

e See Connect ECal Module USB to PNA USB.

Perform a Calibration Using ECal

The following graphics show the typical connections for 1-port, 2-port, and 3-port calibrations and DUT
measurements.

Note: Terminate any unused ECAL ports with a 50 ohm load.

Select an ECal module that has connectors of the same type and gender as the DUT. If such an ECal module is
not available, a module with connectors different from the DUT can be used by using Advanced Settings or User

Characterization.
Porkt 2 j'

PNA

DuT

1-Port

PMA

2-Port
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3-Port
How to Perform a Calibration Using ECal:

1. Connect the ECal module USB cable to the analyzer USB. See Connect ECal Module USB to PNA USB.

2. Allow the module to warm up until it indicates READY .

3. Enter the analyzer settings. See Set Up Measurements.

4. Start the Calibration Wizard as follows:

| Calibration Trace Scale Marke

LCalibration *fizard... k
Preferences...

5. In the Calibration Wizard dialog box, click Use Electronic Cal (ECal)

F leschioic Cabuation: Sedact ECal meduls B =
in | biocied Plumber | Sl Murrher
Saleci & moduls
1] 070 _ 00 MO 2H Pl |
< flack Hett = Canc=l ] Help ]

Select ECAL Module dialog box help

If the PNA detects more than one ECAL module, select one of the modules, then click Next.

Seletzl Lahbialsan 1 |
' OFEN . £ THAL Amep = & Ful SOLT ZFORTILIS
£ &H - " 1PORT Relection
-

Sebecind characterzation s Facios
[ Shom Advenced Sattings [ Wiew/Selsct Chascharzalion

+ Back Pest Cancel | Help
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Select Calibration Type for ECal dialog box help

Allows you to select calibration type and settings.

1-PORT Reflection Click to select a 1-Port reflection calibration. Advanced Settings and Isolation are not
available with 1-Port Reflection.

Full SOLT 2-PORT Click to select a Full 2-Port calibration.
Full SOLT 3-PORT Click to select a Full 3-Port calibration (3-port PNA only).
Show Advanced Settings Check to display the Advanced Settings for the calibration type selected.

View/Select Characterization Check to invoke Select Characterization dialog box. Learn more about User
Characterization.

If the frequency range of the active channel is greater than that of the selected characterization, a Caution:
Additional Standards Required message is displayed. To correct the problem, perform one of the following
solutions:

e Reduce the frequency range of the active channel.
e Select a different characterization that covers the required frequency range.

¢ Re-characterize the module with an increased frequency range.

Note: The PNA no longer allows ECAL isolation to be performed. The inherent isolation of the PNA is better
than that attained with correction using an ECAL module.

Rucoonead ECal nodul

S e
Prctn 001 MOT SHP ECal .
HPC 36 onaas® 035 lanaa * Dicfaul o Flah 10

¥ ddopton H oo o O Urbcnoum This

CalType  1ACAT i B Do ofertaton (s sendng of pol comreclio]

tBack | Heds | Caenl Mo |

Advanced Settings dialog box help

Advanced Settings are enhancements that may be applied to a Full 2-Port or Full 3-Port calibration. Some
settings are limited by the PNA model or ECal module connectors.

Recognized ECal module Displays the model number and connector type of the modules connected to the
PNA.

Select One

The following requires that you understand the terms "insertable and non-insertable" devices. See Calibration
Accuracy to learn about these terms.

Default Measures the THRU state of the ECAL module. The easiest selection, and the most accurate if the
PNA model being used has one reference receiver per port.

Adapter Removal Can be used with ECAL when your DUT is NON-insertable. However, the ECAL module
MUST be insertable, and the adapter connectors must exactly match the connectors of the DUT as in the
following diagram.
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Note: With PNA release 4.8, adapter removal now performs 2-port measurements on both sides of the
adapter. It previously performed 2-port measurements on one side and 1-port measurements on the other. This
improves the accuracy of the adapter removal calibration.

PNA

e
DLT

ECAL

hlodule *

In cases when adapter removal cannot be performed, ECAL User Characterization is ALWAYS possible if
you have the right adapters. A User Characterization is performed once and stored in the ECAL module.
However, accuracy is compromised every time you remove, then reconnect, the adapter with the ECAL
module.

Flush Thru (zero-length Thru) The THRU state of the ECal module has more loss than a zero-length thru,
resulting in degraded transmission tracking error terms. This setting requires an insertable ECal module.
When this setting is checked, you will be prompted to remove the ECal module and connect the two
reference planes directly together for a zero-length thru.

Unknown Thru If your ECAL module pair of connectors are non-insertable, you cannot use a zero-length
(or Flush) thru. However, you can use the Unknown Thru setting to achieve higher accuracy than using the
Thru standard in the ECAL module. The ECal module is removed and a mechanical thru adapter is
connected between the measurement ports. Learn more about Unknown Thru.

Do orientation When this box is checked (default) the PNA senses the model and direction in which an ECAL
module port is connected to the PNA ports. If power to the ECAL module is too low, it will appear as if there is
no ECAL module connected. If you use low power and are having this problem, clear this check box to provide
the orientation manually.

Orientation occurs first at the middle of the frequency range that you are calibrating. If a signal is not detected,
it tries again at the lowest frequency in the range. If you have an E8361A or E836xB PNA and do an ECAL
completely within 10 - 20 MHz OR 60 - 67 GHz, you may need to do orientation manually. There may not be
sufficient power to orient the ECAL module at those frequencies.

Sipinciliy howe thiz ECal miodibs i oo el iod ;%
e H'|F|T 1 H'E!T 2

[ei] & @ 1]
- -
Paort il 4 Fioit 2
o ol & " Pok#
= Fanb = PokE

: Back I Heil> I Cancd Halp
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This dialog box appears when the Do orientation checkbox in the previous dialog box is cleared.
Click Port A and B to reflect the orientation of the ECAL module.

Select T hawackeizalion

Elsctronic Cafibeatinm

ol Mumsbes: Profo DONOT !
St Mumbe: (6L

APC 25 remake APC 25 ek
Uzt T Type M | vk Type M Bl fenzle  S000000000 MHz 3000 000000 &
Upmr 2 BPC 35 female AP35 femeln 0200000 WHz 000000000 ¢

Gmieri a Chawn mizaion

Select either the Factory Characterization of your ECAL module or a User Characterization. Once selected, that

characterization becomes the default selection until the PNA is turned OFF and restarted. When restarted,
Factory again becomes the default selection.

Elecironic Calibration Step 1 of 1

Correct Module & o Foilz 1 and 2
FULL SOLT 2-P08T [Drmit solation]

¢ Hackt I Mest 3 Cancsl | [ I

Displays the instructions for each measurement required for calibration.

Measure Measures the ECal standards.

Calbration compleled. i X

EmarCal The calteshion has completed nuccessiuly. The calibestion is saved inbo poul calsel
CatSat: CalSel_NAME.

Do oy vk o sase an irciament state thal points bo iz cal s
Yot

¢Back [ Frin |  cacet | Hep |
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Calibration Completed dialog box help

Allows you to finish the calibration or continue to Save options.

No. Finish now. Completes calibration.
Yes Allows selection of Save options.
Finish Performs the following:

e  Saves Cal Set to memory

. Turns correction ON

. Exits Calibration Wizard

Save Inshrument Stabte

«/ Save an Instumenl Stabe that poirks ko e Cal Sel.

Save b Audngane

Save Ar Mame and save the reument slale

Aulosave: Save the instiumenl slale io e st ls The unigue enane will be genstatsd suomascaly

Save Instrument State dialog box help

Save As Saves calibration and instrument settings (using .cst file type). You determine the name of the file

and location to store it.

Autosave Saves instrument settings and Cal Set data to the current location and automatically assigns a
new file name of the .cst file type. A message temporarily appears on the display showing the path and new

filename.

e Learn more about Using Cal Sets.

e Learn more about saving and recalling files.

ECAL User Characterization

A user characterized ECal allows you to add adapters to the ECal module, re-measure the ECal standards

INCLUDING the adapters, then add that data to ECal memory. This extends the reference plane from the module's

test ports to the adapters.

There are several reasons you might want to perform a user characterization:

e If you need to use adapters with your ECAL module, you could characterize your ECAL module with the
adapters attached and perform subsequent ECALSs with a single step.

¢ If you have a 4-port ECAL module, you could configure the module with adapters of different connector
types. Then perform a user characterization of the module. When you need to test a DUT with a pair of the

connector types on your module, calibrate the PNA with a 1-step ECAL using the two connectors of the User

characterized module.

e If you test devices in a fixture, you could embed the characterization of the fixture in the characterization of




the module. To do this, during the mechanical calibration portion of the user characterization, calibrate at the
reference plane of the device as you would normally calibrate. Then remove the fixturing to be embedded
and insert the ECAL module to be characterized. When measuring the ECAL module, the PNA removes the
effects of the fixturing and stores the measurement results in the user characterized ECAL module.
Subsequent calibrations with that user characterized module will also remove the fixture effects.

Notes:

e User Characterization does not delete the factory characterization data. The factory data is saved in the ECal
module in addition to the user characterization data.

e You can save up to five different user characterizations in a single ECAL module. There are memory
limitations; the PNA will determine if the contents of a user characterization will fit inside the module before it
is performed. Note: This is a new feature with PNA Rev. 3.0. Previous versions of PNA will NOT recognize
more than one user characterization.

e Both 2-port and 4-port ECal modules support user characterization.

How to Perform a User Characterization
SUMMARY (A detailed procedure follows.)

1. Select adapters for the module to match the connector configuration of the DUT.

r Adapters |
EERTOTITN

2. Either perform a Guided calibration using mechanical standards or recall a Cal Set. This is required to make
accurate measurements of the ECAL module and adapters.

PNA
Port 1 Port 2
LE*‘—|“:|:“|—

Short -1 Thru i E=ll short
Open H'“: :“'H Open
1 1
Load Bsfl--- =-- Bl Load

3. Measure the ECal module, including adapters, as though it were a DUT.

PNA

Port 1 Port 2

194



4. The measurement result is the characterization data that then gets stored inside the module.

PNA
Port 1 Port 2

Detailed steps to Perform a User Characterization:

1. Connect the ECal module to the network analyzer with the USB cable. See Connect ECal Module USB to
PNA USB.

2. Allow the module to warm up until it indicates READY .
3. Preset the analyzer.

4. Set up the measurement. For best accuracy, the IF bandwidth should be set to 1 kHz or less.

5. Start the Characterize ECAL Module Wizard:

Calbration Trace Scale  Marke

LCalibration *izard...

Carrection on/OFF
v [nterpolation OM Aoff

Cal Set...
Cal Type...

Part Extenzions. ..

ECal Confidence Check. ..

Characterize ECal Module...

1714 Chiataciosso ETal Msdsle: Soincl st rambes b e shai i =
bl ceked Phursbnr: Proia D0 OT e | 0 [ Frs A Dok | Pl B Bty | Wi Froguency | Mo Fregaenc
[T T i Troa H 50) wasle TopmM Bl foral 900 (OOOOOKMH:  SOO0 OGN F
['E
Uzard
Swlec! wm naanbe Lzard
[T
4] | =i

st [ pmt § 0 cwes | de |

Select user number for new characterization dialog box help

Shows the characterizations already in the module. Scroll to view all of the parameters of the stored
characterizations. Select an empty location or overwrite an existing characterization.

Next Click to continue to the Select Connectors for the Characterization dialog box.
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User Chasactesize ECal Module: Select Connectors for the Characbersization G |

o & [T -]
FORT B |£7T 35 famale ‘E

pem(] mEm pon [} [
cnﬂ|_!m:-||:.-m|u¢g

_ Select Connectors for the Characterization dialogboxhep |

Allows you to select the adapters for the ECal module test ports. Select No adapter if no adapter is used on a
port.

PORT A Lists the connector types available for Port A.
PORT B Lists the connector types available for Port B.
PORT C Lists the connector types available for Port C (available with a 4-port ECal module).
PORT D Lists the connector types available for Port D (available with a 4-port ECal module).

Next Click to continue to the Calibrations to perform or recall dialog box.

User Charactesize ECal Module: Calibrations o pesfosm os recall 1 ,-" |
The iolloasing Full 2-Post and/on Full 3Pon calbrations need bo be performed or recalad
|'FH‘5.P'H1!1.2[II Parts AB———

% Wik me Hvoush ihis cal nord

" L=t me recal this cal hom = cal s=

{[adel_!m:rlﬂu-nd]H:bI

_ Calibrations to perform or recall dialog boxhelp |

The PNA must be calibrated before measuring the ECAL module and necessary adapters. This dialog box
displays the number and types of mechanical calibrations required for the characterization.

Guide me through this cal now Click to perform a Guided calibration. A calibration kit is required for each
connector type.

Let me recall this cal from a cal set Click to select a Cal Set from a previous calibration for the connector
types. Learn more about Using Cal Sets.

Next Click to continue to either the Select Cal Kits or the Select Cal Set dialog box.
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Select Cal Kits dialog box help

Provides a list of calibration kits to perform the calibration. Select the cal kit you will use for each port.

Enable Unknown Thru for characterizing the module Check to enable. This reduces the number of steps
required to characterize the THRU standard. Learn more about Unknown Thru Cal This setting is available
only on E835xA and E836XxA series network analyzers.

Next Click to continue to the Select Cal Set dialog box.

User Characterize ECal Module: Select Cal Set - £

Cal for Ports 6 E vl ba saved bo the selecied Cal S el when B cal s complsted

Sidect Cal E-atI

¥ Craale new Cal 5ol £ e calzel will be coashed.

Cancel Help

Select Cal Set dialog box help

The calibration that you perform will be written to a Cal Set. This dialog box allows you to select a Cal Set to
overwrite, or to write to a new Cal Set. The current choice is visible below the Select Cal Set button.

Select Cal Set Click to open the Select A Cal Set dialog box.

Create new Cal Set Check to create a new Cal Set to store the calibration. Clear to select and overwrite a
stored Cal Set.

Next Click to continue to the Guided Calibration Steps dialog box.

Note: Make a note of the Cal Set name for future reference.

User Characieize ECal Module: Guided Calibiation 5tep 1 of 7
FHRT 1 L
[l @ [ ]
]
iEsim] —

Connect 35 MM MALE OPEN 1o poet 1

tBack | Mess | Cance
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_ Guided Calibration Steps dialogboxhelp |

Instructs you to connect each calibration standard to the measurement port.
Measure Click to measure the standard.
Back Click to repeat one or more calibration steps.
Done Click after a standard is re-measured and all measurements for the calibration are complete.
Next Click to continue to the next calibration step. (Does not measure the standard.)

Cancel Exits Calibration Wizard.

The Standards measured dialog box opens when the steps are completed.

Slandards measmed

Maazunpmani: Donel

\,’ Gadert Mest I comphese e cafibration.
Selsct Back o review measured shendsrds

Indicates that all standards required for the calibration have been measured.

Back Click to re-measure a calibration standard.

Next Click to continue to either the Specify nominal delay or the Guided Calibration Completed dialog box.

Specily rominal delay for Type N [50) female to Teps N [S0] iemals sdapies E xl

Maominal adapter delay: 12716 nSec

An estimate of the nominal delay is required.

OK Click to accept adapter delay.

For CW sweep or frequency sweeps with large frequency steps, overwrite the estimate and then click OK.
Compute delay by calculating the physical length of the adapter divided by the propagation velocity.
Delay = Length / Propagation Velocity
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Guided Calibration completed dialog box help

Allows you to finish the calibration and continue to the next characterization steps.
No. Finish now Select to save Cal Set data.
Yes Allows selection of Save options.

Next Click to continue to the Exit to Inspect Quality of Calibration dialog box.

Uger Characieize ECal Module: Exil bo Ingpsct Dualty of Calibs slion?

Click et ko begin meauning de module, or chick Tance! ho e iz wizand F you have lesls pou would ke to

padan o e calbvalior.
I pou choose o ek now. pou can kunch tis wizand sgsin lster and select o load e o diation
liom is cal g8l
< Back

Exit to Inspect Quality of Calibration dialog box help

Allows you to exit User Characterization to validate the calibration before proceeding with the characterization.
Back Allows you to repeat calibration.

Next Click to continue to the Characterization Steps dialog box.

Cancel Exits the Calibration.
To return to the current step:
1. Start User Characterization.
2. Inthe Select user number for new characterization dialog box, click Next.

3. Inthe Select Connectors for Characterization dialog box, click Next. (Previous entry is stored in
memory.)

4. Inthe Calibrations to perform or recall dialog box, recall the Cal Set that you just performed.
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Characterization Steps dialog box help

Describes the instructions for each measurement required for characterization.
Measure Measures the ECal module.

Next Click to continue to the Information for the New Characterization dialog box when measurements are
complete.

User Characteze ECal Module: Informstion for the Mew Charscterizabion

WOUE NaMme of COMPany name: |
[Dhepenphon ol the neleodk snekes 16 ba sloesd i imoduls) | ECa bnda the
Dheszeniption of Port & exterion [adapher. cable, fistue, sfc. | l e ol Wrvecod b, [k,
Chick Help' lor suggestions: on
Dhescnphion of Port B sdbermion [adapber, cable, s, el | | d:\h:_w_ﬂnn: b connechor
kgl

Information for the New Characterization dialog box help

Allows you to describe the properties of the User Characterization.

Next Click to continue to the Write Characterized Data to the ECal module dialog box.

To minimize the number of characters, use the following 3-character codes to describe the connectors listed.
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Connector Type

3-Character Code

2.4 mm female 24F
2.4 mm male 24M
3.5 mm female 35F
3.5 mm male 35M
7-16 female 16F
7-16 male 16M
Type F female E7E
Type F male F7M
N50 female N5F
N50 male N5M
N75 female N7F
N75 male N7M
APC7 MM
K-band waveguide KBW
P-band waveguide PBW
Q-band waveguide QBW
R-band waveguide RBW
U-band waveguide UuBwW
V-band waveguide VBW
W-band waveguide WBW
X-band waveguide XBW

hl‘l:.:l:l Charactenze ECal Module: Wiite Charactenizad [ala bo F Cal medule me

...witing b ECal modla memon

Mole: This will eatie o fe s mistes

<gack |

Concel |

Help

201




_ Write Characterized Data o the ECal module memory dialogboxhelp |

The PNA writes User Characterization and factory characterization data to the ECal module memory. For more
information, see Restore ECAL module memory.

Write Click to write data into the ECal module.

The Updated Summary of ECal modules detected on USB dialog box opens after data is saved to module.

Uzer Charactesize ECal Modwle 5ummary of new user chasactsization . =
tloce] Mmber: Froto DO NOT  Seisd Humbe: (02D
— Lkzar Chadachorizathon 4
Charactsizad Ej: Min. Fiaquenoy 0 300000 bz
Drate Dol 3 2002 Mas Fequency: 000000000 KKz
Hshioek # nadvem e Mirbet of Pank= 3
Pt & Conreclor: 8FL 35 fan gl Forth Edersinne Mo adapler
Fat @ Conrector AP0 28 famaia Fol B Edersaan  Plg adasion

Verify the status of ECal modules connected to the PNA.

Module 1, Module 2 Displays the following:

. ECal module model number

e summary from user characterization

Cancel Click to exit (characterization complete).

Finish Click to exit (characterization complete).

Restore ECAL Module Memory

When user-characterized data is written to the ECAL module, the entire contents of ECAL memory is also written
to the PNA hard drive. In the unlikely event that your ECAL module memory is lost, you can restore the user-
characterized data to ECAL memory.

202



How to Restore ECAL Module Memory

& Marker | System Window Help

Prezet
Uszer Preset..

Configure 3
tacmo J

Windows Tashkbar
Eeys

Operator's Check
System Yerification
Cption Enable
Serial Bus Test
Dizplay Test

Front Panel Test
Agilelpdate

Cal Set Wiewer

Beceiver Dizplay

Wiew EEPRORM Headers
: ECal Module Menmary

Adjuztments

A

Learn more about using the front panel interface

ELCal Hodule Memony Restoratinn: bodule s be resiooed 1 x|
=~ kloduks ldentifed
Wincal iy Foim DDNOT !

Srerial Humvbey. D6

Mot Thic lsstues iron Lo el chstactenzaion dets 1o an EC= modde which appeas o be coroplsd dus o
sbrormal teinination of 2n ECal Urer Chamctesizalion Dipoecs.

Verify the Serial number of the module to be restored. If two modules are connected to the PNA , choose the
one to have data restored.

Next Click to write data to the module.
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Accurate Measurement Calibrations

Calibration accuracy is affected by the type of calibration, quality of the calibration standards, and the care with
which the calibration is performed. This section provides additional information about how to make accurate
calibrations.

Measurement Reference Plane

ffects of Using Wrong Calibration Standards

ata-based versus Polynomial Calibration Kits

Mccuracy Level of Interpolated Measurement

Bffects of Power Level

Setting System Impedance

Wsing Port Extensions

Imolation Portion of 2-Port Calibration

@hoosing a Thru Method

Learn how to determine the validity of your calibration.

See other Calibration Topics

Measurement Reference Plane

Most measurement setups will NOT allow you to connect a device under test directly to the analyzer's front panel
test ports. More likely, you would connect your device to test fixtures or cables that are connected to the analyzer.

For the highest measurement accuracy, you should calibrate at the points where you connect your device. This is

called the measurement reference plane (see graphic). If you calibrate at these points, the errors associated with

the test setup (cables, test fixtures, and adapters used between the analyzer ports and the reference plane) are
asured and removed in the calibration process.

Analyzer
Part 1 Port 2

Test Fixture

H H \ Measurement

DuT Reference
Plane

Effects of Using Wrong Calibration Standards

Normally, a calibration is performed using a calibration kit that contains standards with connectors of the same type
and sex as your device under test.
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However, your calibration kit may not have the same connector type as your device. For example, suppose your
device has 3.5mm connectors, but you have a Type-N calibration kit. So, you use an adapter to connect the Type-
N standards to the 3.5mm test port. Because the adapter is part of the calibration and NOT part of the test setup,
this will result in significant errors in your reflection measurements.

Data-based versus Polynomial Calibration Kits

The Select Cal Kit dialog box offers a data-based model and a polynomial model for the newest high-frequency cal
kits. See PNA Accessories. The data-based models provide higher accuracy for describing calibration standards
than the polynomial models. It is RECOMMENDED that the data-based model be used if the most accurate results
are desired.

Data-Based Model Polynomial Model
How accurate is the model? Provides highest calibration Provides high calibration
accuracy. Eliminates the errors that accuracy.

can be the result of polynomial
model approximations.

How does the model define Uses S-Parameter measurements. Uses traditional four-term
calibration standards? polynomial calibration standard
modeling parameters.

How do | manually edit the Use the Advanced Modify Cal Kit Use the Advanced Modify Cal Kit

definitions of the calibration function. function.

standards when using the

model?

How do | use the Calibration Use only the SmartCal (Guided) Use the SmartCal (Guided) or the

Wizard with the model? Calibration method. Unguided Mechanical Calibration
methods.

Learn about the “Expanded Math” feature.

Accuracy Level of Interpolated Measurement

When your current instrument settings do not exactly match those under which the calibration was performed, the
PNA may automatically interpolate your calibration. Therefore, the accuracy of the measurements cannot be
predicted. The measurement accuracy may be affected significantly or not at all. Identifying measurement errors in
these cases must be determined on a case-by-case basis.

Significant measurement inaccuracy WILL occur when the phase shift between measurement points increases
more that 180 degrees. The PNA will incorrectly interpolate the new phase data. For more information, see phase

accuracy.

In general, the chances of significant inaccuracy increases when interpolating measurements under the following
conditions:

¢ when increasing, rather than decreasing, the frequency span between measurement points.
¢ when frequency span between measurement points becomes much greater.

¢ when measurement frequencies are very high, especially above 10 GHz.

See Validity of a Calibration to learn more about interpolation correction levels and determining the accuracy of
your calibration.
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Effects of Power Level

To attain the most accurate error correction, do NOT change the power level after a calibration is performed.
However, when changing power within the same attenuator range at which the measurement calibration was
performed, S-parameter measurements can be made with only a small degradation of accuracy. If a different
attenuator range is selected, the accuracy of error correction is further degraded.

To check the accuracy of a calibration, see Validity of a Calibration.

Setting System Impedance

The system impedance can be changed for measuring devices with an impedance other than 50 ohms, such as
waveguide devices.

How to change the System Impedance

Sustern  Window Help

Prezet
Uzer Preset..

Configure SICLAGPIE ...

tacro r

Control Panel...

Windows Tashkbar

Learn more about using the front panel interface

SystemZ0_______ x|

il 50000 ahrns

k. Cancel | Help |

System Z0 dialog box help

Allows you to change the system impedance (default setting is 50 ohms).

Z0 Displays the current system impedance.

For 75 ohm devices:

1. Change the system Z0 to 75 ohms.
2. Connect minimum loss pads (75 ohm impedance) between the analyzer and the DUT.

3. Perform a calibration with 75 ohm calibration standards.
For waveguide devices:

1. Change the system Z0 to 1 ohm.

2. Perform a calibration with the appropriate waveguide standards.
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Using Port Extensions

Use the port extensions feature after calibration to compensate for phase shift of an extended measurement
reference plane due to additions such as cables, adapters, or fixtures.

Port extensions is the simplest method to compensate for phase shift between the calibration reference plane and
the DUT. Applying port extensions does not, however, compensate for the mismatch and loss of the path between
the reference plane and the DUT. For this reason, you should minimize the loss and mismatch caused by a test
fixture to achieve best measurement accuracy.

To learn how to apply port extensions, see Port Extensions.

To learn about characterizing a test fixture, see Fixturing.

Isolation Portion of 2-Port Calibration

The isolation portion of a calibration corrects for crosstalk, the signal leakage between test ports when no device is
present. When performing an UNGUIDED 2-port calibration, you have the option of omitting the isolation portion of
the calibration.

Note: Isolation is never performed on a Smart (Guided) Calibration.

The uncorrected isolation between the test ports of the PNA is exceptional (typically >100dB). Therefore, you
should only perform the Isolation portion of a 2-port calibration when you require isolation that is better than 100dB.
Perform an isolation calibration when you are testing a device with high insertion loss, such as some filter
stopbands or a switch in the open position.

The isolation calibration can add noise to the error model when the measurement is very close to the noise floor of
the analyzer. To improve measurement accuracy, set a narrow |[F Bandwidth.

How to perform an isolation calibration

Isolation is measured when the Load standards are connected to the PNA test ports. For best accuracy, connect
Load standards to BOTH test ports each time you are prompted to connect a load standard. If two Loads are not
available, connect to the untested PNA port any device that will present a good match.

Choosing a Thru Method

To understand the Thru method choices, you must first understand the following terms. These definitions also
apply to ECal modules. Substitute "ECal module” for "device".

A non-insertable device is one whose connectors could NOT mate together. They either do not have the same
type of connector or they have the same gender. This also means that the test port cables would not mate
together, as in the following diagram.

An insertable device is one whose connectors could mate together. They have the same type of connector and
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opposite,or no, gender. This also means that the test port cables would mate together, as in the following diagram.

Choices for Thru Method of Calibration

The Thru method is selected from the Cal Wizard. Select the Preview/ Modify checkbox in the Select Cal Kits
dialog box.

Note: For ECal, the following choices have different meanings. See THRU methods for ECal.

Choice for Insertable Devices: FLUSH Thru (also known as Zero-length Thru)

When calibrating for an insertable device, the test ports at your measurement reference plane connect directly
together. This is called a zero-length THRU, or Flush THRU meaning that the electrical description the analyzer
uses in the calibration process has zero-length: no delay, no loss, no capacitance, and no inductance.

Although there is a zero-length thru definition, your calibration kit may not have a THRU standard because it is
assumed you have an insertable device and will be using a zero-length THRU.

Choices for Non-Insertable Devices

The following methods calibrate for a non-insertable device:

e Adapter Removal Accurate, but least convenient.

e Defined Thru

e Unknown Thru Cal Preferred method.

(Swap-Equal-Adapters Method is NOT recommended in the PNA.)

Adapter Removal Calibration

This method is potentially very accurate. However, it requires many connections which increases the chances of
inaccurate data.

Two full 2-port calibrations are performed: one with the adapter connected at port 1, and the other with the adapter
connected to port 2. The result of the two calibrations is a single full 2-port calibration that includes accurate
characterization and removal of the mismatch caused by the adapter.

Performing an Adapter Removal Cal requires:

e a THRU adapter with connectors that match those on the DUT.

e calibration standards for both DUT connectors.

Defined Thru (also known as Cal Kit Thru and ECal Thru)

Note: If performing an ECal calibration, this is the THRU standard in the ECal Module.

Defined Thru uses the THRU definition that is stored in the cal kit file or ECal module. The THRU standard may
have worn over time, making it not as accurate as when it was new.
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Defined Thru is usually more accurate than Adapter Removal, but not as accurate as Unknown Thru method.

To Define a THRU standard in a cal kit (not ECal module):

1. From the PNA Menu, click Calibration, Advanced Modify Cal Kits.

2. Select the Cal Kit
3. Click Edit Kit

4. Click Add

5. Select THRU

6. Complete the dialog box.

The next time you perform a Guided Cal, this Defined THRU standard will be available if the DUT connector types
match the THRU standard.

Unknown Thru Cal

Unknown Thru Cal is the preferred method of calibrating the PNA to measure a non-insertable device. The
Unknown Thru Cal setting is ONLY available on PNAs that have a reference receiver for each test port. See PNA
models.

To perform an Unknown Thru, the PNA measures the THRU standard. The resulting data is used to improve the
transmission tracking error term.

Note: Beginning with PNA code release 4.86, the measurement of calibration standards is performed in a
dedicated PNA window which becomes visible during the calibration process. Previously, the 16th window was
used to perform unknown thru standard measurements. This is no longer necessary.

At the end of the calibration, the PNA estimates the electrical length of the adapter. This estimate may be wrong if
there are too few frequency points over the given frequency span.

You can compute and change the delay by calculating the physical length of the adapter divided by the propagation
velocity.

Delay = Length / Propagation velocity
See Using ECAL for ECAL Thru calibration.
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Validity of a Calibration

This section helps you determine if your calibration is valid and how the analyzer displays correction level
information for your measurement.

\liewing Correction Level

\mlidating a Calibration

Quick Check

BCal Confidence Check

\kerification Kit

See other Calibration Topics

Viewing Correction Level

The correction level provides information about the accuracy of the active measurement. Correction level notation
is displayed on the status bar for different calibration types like response, full 2-port, TRL or power calibration.

To View Correction Levels:

In the View menu, click Status Bar. The status bar appears and displays the following items:

Statuz Eﬂ'l: 511 J; 'I-F"n:urt

g ®©d w

a. Active Channel
b. Measurement parameter
ﬂ:. Correction Level (see description below)

d. Calibration type

Correction Level Status Bar Accuracy
Notation

Full C Highest

Interpolated C* Uncertain

No Correction No Cor Lowest

Full Correction (C)
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Full Correction level is displayed immediately after a calibration is performed or when a valid calibration is recalled
from memory.

If you require optimum accuracy, avoid adjusting analyzer settings after calibration so your measurement remains
at this level.

Interpolated Correction (C*)

An interpolated measurement is indicated by (C*) in the status bar. Interpolation occurs when you change any of
the following settings:

e Sweep time

e Frequency (subset of Start/Stop)
¢ |F Bandwidth

o Port power

e Stepped sweep enabled/disabled

¢ Number of points

To learn how measurement accuracy is affected, see Accuracy Level of Interpolated Measurements

Note: Changing frequency outside of Start/Stop will turn correction OFF.

No Correction

If the frequency span is increased outside the original start/stop frequency, or sweep type is changed, the current
calibration becomes invalid and error correction is turned OFF.

The analyzer indicates a no-correction status with No Cor on the status bar.

Interpolation ON/OFF

Interpolation ON in the calibration menu makes interpolation available for the active measurement. The opposite is
true for interpolation OFF.

Calibration Trace Scale  Mark

Calibration "izard...

v Correction OM/off

v |nterpolation OM Aoff

Cal Set. g
Cal Type...

Validating a Calibration
At the completion of a calibration or selection of a stored Cal Set, validation can accomplish the following:

Improve Measurement Accuracy — Once a measurement calibration has been performed, its performance should
be checked before making device measurements. There are several sources of error that can invalidate a
calibration: bad cables, dirty or worn calibration standards that no longer behave like the modeled standards, and
operator error.

Verify Accuracy of Interpolation — You should validate the calibration if you are testing a device and the
measurements are uncertain because of interpolation. For more information see Accuracy Level of Interpolated
Measurements.

Verify Accuracy of Cal Standards — To check accuracy, a device with a known magnitude and phase response
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should be measured.

Quick Check

For this test, all you need are a few calibration standards. The device used should not be one of the calibration
standards; a measurement of one of these standards is merely a measure of repeatability. The reflection and
transmission tests can be applied to all test ports.

To verify reflection measurements, perform the following steps:

1. Connect either an OPEN or SHORT standard to port 1. The magnitude of S11 should be close to 0 dB
(within a few tenths of a dB).

2. Connect a load calibration standard to port 1. The magnitude of S11 should be less than the specified
calibrated directivity of the analyzer (typically less than -30 dB).

To verify transmission measurements:

1. Connect a THRU cable (or known device representative of your measurement) from port 1 to port 2. Verify
the loss characteristics are equivalent to the known performance of the cable or device.

2. To verify S21 isolation, connect two loads: one on port 1 and one on port 2. Measure the magnitude of S21
and verify that it is less than the specified isolation (typically less than -80 dB).

Note: To get a more accurate range of expected values for these measurements, consult the analyzer's
specifications.

ECal Confidence Check

ECal Confidence Check is a method to check the accuracy of a calibration performed with mechanical standards or
an ECal module. The confidence check allows you to measure an impedance state in the ECal module (called the
confidence state), and compare it with factory measured data stored in the module.

In order for this test to be valid, the test ports of the ECal module must connect directly to the calibration reference
plane (without adapters).

To Perform ECal Confidence Check:

1. Connect ECal module to the analyzer with the USB cable. See Connect ECal Module to the PNA. Note:
Terminate any unused ECAL ports with a 50 ohm load.

2. Allow the module to warm up for 15 minutes (20 minutes for a four-port module) or until the module indicates
READY.

3. To start ECal Confidence Check, press Menu/Dialog, tab to the Calibration menu, and then click ECal
Confidence Check.

Memu Tah
Dialog > —»
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Calbration Trace Scale  Marke

Lalibration 'wizard...

Comection on/OFF
v |nterpolation O Aoff

Cal Set...
Cal Type...

Part E«tenzions. ..

ECal Confidence Check...
Characterize ECal Module. .

The ECal Confidence Check dialog box opens.

4. Click Read Module Data. The following occurs:
ECal module is set to "confidence state".
- Analyzer reads and displays stored data.
- Analyzer measures and displays "confidence state".

5. If you want to view a different parameter, select Change Measurement and select the check box for the
desired parameter. (The default is the active channel parameter).

6. Select the viewing option in the Trace View Options block.

7. Compare the stored and measured data for each measurement parameter.
Notes:

¢ If the two traces show excessive difference, there may be a loose or dirty connection at the test ports or
damage to the test cables. Carefully inspect the cables and connections. Then clean and gage each
connector, and re-calibrate if needed.

e The User Characterization setting selects the user-characterization data instead of the factory
characterization data (available when a User-Characterization is stored in the ECal module).

ECal Confidence Check - =]

Beain by Selecting Measurement. Then Usze ECal Module.

—Measurement————— — Use ECal Module
iChange Measurement§| Read Module Data
=11 |
[ User Characterization

= lrace Yiew O ptions

= Data and/emon Coale ¥ Show Prompts
= Data/ Wemony
£ ata - b emon 0k | Cancel | Help
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ECal Confidence Check dialog box help

Compares the accuracy of corrected (calibrated) data with stored data in the ECal module. For the check to be
valid, the module test ports must connect directly to the calibration reference plane (without an adapter).

Measurement

Change Measurement Opens the Measure dialog box.
Use ECal Module

Read Module Data

e  Copies stored data from the ECal module to Memory.
¢ Changes state of ECal module to confidence state.

o Measures and displays confidence state and Memory trace.

User Characterization Selects the user-characterization data (stored in the module) instead of the factory
characterization data (available when a User-Characterization is stored in the ECal module).

Scale Opens the Scale dialog box.

Show Prompts Check to show a reminder for the connection (default).

Trace View Options
Data and Memory Trace Displays current measurement data and Memory trace.

Data / Memory Performs an operation where the current measurement data is divided by the data in
memory.

Data + Memory Performs an operation where the current measurement data is added to the data in
memory.

Verification Kit

Measuring known devices, other than calibration standards, is a straightforward way of verifying that the network
analyzer system is operating properly. Verification kits use accurately known verification standards with well-
defined magnitude and phase response. These kits include precision airlines, mismatch airlines, and precision
fixed attenuators. Traceable measurement data is shipped with each kit on disk and verification kits may be re-
certified by Agilent.

See Analyzer Accessories for a list of Agilent verification kits.
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Measurement Errors

You can improve accuracy by knowing how errors occur and how to correct for them. This topic discusses the
sources of measurement error and how to monitor error terms.

Dwift Errors

Random Errors

Swystematic Errors

Monitoring Error Terms

See other Calibration Topics

Drift Errors

o Drift errors are due to the instrument or test-system performance changing after a calibration has been done.

o Drift errors are primarily caused by thermal expansion characteristics of interconnecting cables within the test
set and conversion stability of the microwave frequency converter and can be removed by re-calibrating.

e The time frame over which a calibration remains accurate is dependent on the rate of drift that the test
system undergoes in your test environment.

Providing a stable ambient temperature usually minimizes drift. For more information, see Measurement Stability.

Random Errors

Random errors are not predictable and cannot be removed through error correction. However, there are things that
can be done to minimize their impact on measurement accuracy. The following explains the three main sources of
random errors.

ﬁtrument Noise Errors

Noise is unwanted electrical disturbances generated in the components of the analyzer. These disturbances
include:

e Low level noise due to the broadband noise floor of the receiver.

¢ High level noise or jitter of the trace data due to the noise floor and the phase noise of the LO source inside
the test set.

You can reduce noise errors by doing one or more of the following:

¢ Increase the source power to the device being measured.
e Narrow the IF bandwidth.

o Apply several measurement sweep averages.
Switch Repeatability Errors
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¢ Mechanical RF switches are used in the analyzer to switch the source attenuator settings.

e Sometimes when mechanical RF switches are activated, the contacts close differently from when they were
previously activated. When this occurs inside of the analyzer, it can adversely affect the accuracy of a
measurement.

¢ You can reduce the effects of switch repeatability errors by avoiding switching attenuator settings during a
critical measurement.

Connector Repeatability Errors

Connector wear causes changes in electrical performance. You can reduce connector repeatability errors by
practicing good connector care methods. See Connector Care.

Systematic Errors

Systematic errors are caused by imperfections in the analyzer and test setup.

e They are repeatable (and therefore predictable), and are assumed to be time invariant.
e They can be characterized during the calibration process and mathematically reduced during measurements.

e They are never completely removed. There are always some residual errors due to limitations in the
calibration process. The residual (after measurement calibration) systematic errors result from:

o imperfections in the calibration standards
o connector interface
o interconnecting cables

o instrumentation
Reflection measurements generate the following three systematic errors:
Drectivity
Source Match

Rrequency Response Reflection Tracking

Transmission measurements generate the following three systematic errors:

Isolation
lmoad Match

Frequency Response Transmission Tracking

Note: The figures for the following six systematic errors show the relevant hardware configured for a forward
measurement. For reverse measurements, internal switching in the analyzer makes Port 2 the source and Port 1
the receiver. Channel 'A’ becomes the transmitted receiver, channel 'B' becomes the reflected receiver, and
channel 'R2' becomes the reference receiver. These six systematic errors, times two directions, results in 12
systematic errors for a two port device.

Directivity Error
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All network analyzers make reflection measurements using directional couplers or bridges.

With an ideal coupler, only the reflected signal from the DUT appears at channel 'A'. In reality, a small amount of
incident signal leaks through the forward path of the coupler and into channel 'A'.

This measurement error is called directivity error. It can be measured and reduced by the analyzer.

Legend
Inecident Port1 -~ DUT{- Port2

Leakayge=mm - """ f——
Load
L ("

Source
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1 Receiver Channels )]

e

[(R) |
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How the Analyzer Measures and Reduces Directivity Error.

1. During calibration, a load standard is connected to Port 1. We assume no reflections from the load.
2. The signal measured at channel 'A’ results from the incident signal leakage through the coupler.

3. Directivity error is subtracted from subsequent reflection measurements.

Isolation Error
Ideally, only signal transmitted through the DUT is measured at channel 'B'.
In reality, a small amount of signal leaks into the channel 'B' receiver through various paths in the analyzer.

The signal leakage, also known as crosstalk, is isolation error which can be measured and reduced by the
analyzer.

Legend

Fart1 - DUT {2 Port2
Ire id e it m— o i . 11!:
Leakayge=ws |:|.j
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Source
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¥
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How the Analyzer Measures and Reduces Isolation Error

1. During calibration, load standards are connected to both Port 1 and Port 2.
2. The signal measured at channel 'B' is leakage through various paths in the analyzer.

3. This isolation error is subtracted from subsequent transmission measurements.
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Source Match Error
Ideally in reflection measurements, all of the signal reflected off of the DUT is measured at channel 'A'.

In reality, some of the signal that is reflected off of the DUT is reflected again off of Port 1 and is not measured at
channel 'A'".

This measurement error is called source match error which can be measured and reduced by the analyzer.

Legend

Incident ——
Reflected axaaaan
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How the Analyzer Measures and Reduces Source Match Error

1. During calibration, a short standard is connected to Port 1. Known reflection from the short is measured at
channel ‘A" and stored in the analyzer.

2. An open standard is connected to Port 1. Known reflection from the open is measured at channel ‘A" and
stored in the analyzer.

3. The analyzer compares the two stored signals. The difference between the two signals is due to source
match error.

4. Source match error is subtracted from subsequent reflection and transmission measurements.

Load Match Error

Ideally in transmission measurements, an incident signal is transmitted through the DUT and is measured at
channel 'B'.

In reality, some of the signal is reflected off of Port 2 and is not measured at channel 'B'.

This measurement error is called load match error which can be measured and reduced by the analyzer.

Legend
Incident - Port 1 -4 [:-I_ITJ---, Part 2
Lead Mateh ==
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How the Analyzer Measures and Reduces Load Match Error

1. The Port 1 and Port 2 test connectors are mated together for a perfect zero-length thru connection. (If this is
not possible, a thru-line adapter is inserted.) This allows a known amount of incident signal at Port 2.

2. The signal measured at channel ‘A’ is reflection signal off of Port 2

3. The resulting load match error is subtracted from subsequent transmission and reflection measurements.

Frequency Response Reflection Tracking Error

Reflection measurements are made by comparing signal at channel 'A' (the reflection channel) to signal at channel
'R1' (the reference channel). This is called a ratio measurement or "A over R1" (A/R1).

For ideal reflection measurements, the frequency response of the channel ‘A" and channel 'R1' receivers would be
identical.

In reality, they are not, causing a frequency response reflection tracking error. This is the vector sum of all test
variations in which magnitude and phase change as a function of frequency. This includes variations contributed

by:

e signal-separation devices
¢ test cables
e adapters

e variations between the reference and test signal paths

Frequency response reflection tracking error can be measured and reduced by the analyzer.

Legend Port1 wfDUT), Pa2
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How the Analyzer Measures and Reduces Frequency Response Reflection Tracking Error.

1. During calibration, a short standard is connected to Port 1. Known reflection from the short is measured at
channel 'A" and stored in the analyzer.

2. An open standard is connected to Port 1. Known reflection from the open is measured at channel ‘A" and
stored in the analyzer.

3. The analyzer averages the two stored channel ‘A’ signals.
4. The average channel 'A’' response is compared with the reference signal measured at 'R1".

5. The result is the difference in frequency response of the channel ‘A" and channel 'R1' receivers (see the
following diagram). This frequency response reflection tracking error is subtracted from subsequent DUT
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measurements.

Legend
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Tracking Errar

I;-—Ehanne{ F1 Response

Amplitade

“— Chaneld Response

Frequency

Note: In reflection response calibrations, only a single calibration standard is measured (open or short) and thus
only its contribution to the error correction is used.

Frequency Response Transmission Tracking Error

Transmission measurements are made by comparing signal at channel 'B' (the transmission channel) to signal at
channel 'R1' (the reference channel). This is called a ratio measurement or "B over R1" (B/R1).

For ideal transmission measurements, the frequency response of the channel 'B' and channel 'R1' receivers would
be identical.

In reality, they are not, causing a frequency response transmission tracking error. This is the vector sum of all test
variations in which magnitude and phase change as a function of frequency. This includes variations contributed
by:

o signal-separation devices
o test cables
o adapters

o Vvariations between the reference and test signal paths

Frequency response transmission tracking error can be measured and reduced by the analyzer.

Legend Port1 1 DUTJ---E Port 2
i | e
Ineident = r:y L T hiru 7
Source
|(Hj (A} Receiver Channels I:Elj|
=. L")

How the Analyzer Measures and Reduces Frequency Response Transmission Tracking Error.

1. During calibration, the Port 1 and Port 2 test connectors are mated together for a perfect zero-length thru
connection. (If this is not possible, a thru-line adapter is inserted.) This allows a known amount of incident
signal to reach Port 2.
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2. Measurements are made at channel 'B' and channel 'R1' and stored.
3. The analyzer compares the channel 'R1' and channel 'B' signals.

4. The result is the difference in frequency response of the channel 'B' and channel 'R1' receivers (see the
following diagram). This frequency response transmission tracking error is subtracted from subsequent
device measurements.

Legend

Frequenoy
Fezponze
Tradking Errar

s hannd R1 Resporzse
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\—EhanneIEl Respore &

Frequency

Monitoring Error Terms using Cal Set Viewer

The PNA calculates error terms by measuring well-defined calibration devices over the frequency range of interest.
It then compares the measured data with an ideal model for each device. The differences of the compared data
represent systematic (repeatable) errors of the analyzer system. These differences are stored as error terms and
removed from subsequent measurements when error correction is on. Learn about these error terms.

You can use Cal Set Viewer to monitor the measured data and the calculated error term. This will help to
determine the health of your PNA and the accuracy of your measurements.

By printing or saving the error terms, you can periodically compare current error terms with previously recorded
error terms that have been generated by the same PNA, measurement setup, and calibration kit. If previously
generated values are not available, refer to Typical Error Term Data in Appendix A, "Error Terms", of the Service
Guide.

Note: The service guide for your PNA is available at http://www.agilent.com/find/pna
It is also on the CDROM that was shipped with your PNA.

e A stable system should generate repeatable error terms over about six months.

e A sudden shift in error terms over the same frequency range, power, and receiver settings, may indicate the
need for troubleshooting system components. For information on troubleshooting error terms, see Appendix
A, "Error Terms", of the Service Guide.

e A subtle, long-term shift in error terms often reflects drift or connector and cable wear. The cure is often as
simple as cleaning and gauging connectors or inspecting cables.
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How to monitor Error Terms

| Calibration Trace Scale Marke
Calibration “izard...
Custom...
Preferences. ..

Corection an/OFF
v |nterpolation OM Aoff

Cal Set...
Cal Tvpe...

Cal Set

Coai et Ctrpia 7 Fmar Teme:  F Shaedan:
[casmcin =  [FurzPmsoTo @tz xl F Enetis

Use the down arrow to select a Cal Set
Click either

e Error Terms - calculated data

e Standards - the raw measurement data of the Standard

Use the down arrow to select the desired error term or standard of interest

Select the Enable check box to view the data on the PNA screen.

Learn more about using the front panel interface

Viewing Cal Set Data

¢ Existing measurement traces are unaffected by the Cal Set Viewer.
e The Cal Set data trace is presented in the highest unused channel number (usually 32) in the active window.
e The Cal Set data trace is labeled as S11 in the status bar regardless of the type of error term or standard.

e Only one Cal Set error term or standard data can be viewed at a time. However, you can store a data trace
into memory and compare it with the same error term from another Cal Set.

e ECAL data does not include standard data, only error terms.

Automated Retrieval of Error Terms

Refer to the Cal Tab of Command Finder to see the SCPI and COM commands that retrieve and store error terms.
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Modify Calibration Kits

You can create or modify calibration kit files using Advanced Modify Cal Kits.

About Modifying Calibration Kits

@reating a New Cal Kit from an Existing Cal Kit

@reating Custom Calibration Kits using a New Connector Family

How to Modify Cal Kits

See other Calibration Topics

About Modifying Calibration Kits

You can modify calibration kit files or create a custom one.

Note: You CAN NOW modify Data-based Cal Kits. Learn more.

For most applications, the default calibration kit models provide sufficient accuracy for your calibration. However,
several situations exist that may require you to create a custom calibration kit:

4

Using a connector interface different from those used in the predefined calibration kit models.

Using standards (or combinations of standards) that are different from the predefined calibration kits. For
example, using three offset SHORTSs instead of an OPEN, SHORT, and LOAD to perform a 1-port
calibration.

Improving the accuracy of the models for predefined kits. When the model describes the actual performance
of the standard, the calibration is more accurate. (Example: A 7 mm LOAD is determined to be 50.40 instead
of 50.00.)

Modifying the THRU definition when performing a calibration for a non-insertable device.

Performing a TRL calibration.

Creating a New Cal Kit from an Existing Cal Kit

You can create a new custom Cal Kit using a copy of an existing Cal Kit as a starting point. Here is how:

1.

From the Edit PNA Cal Kits dialog, click Import Kit to load the Cal Kit you want to use as a starting point. A
"Duplicate Name..." message appears. Click OK to load a duplicate copy of the Cal kit into the last position
of the Edit PNA Cal Kits dialog.

Select the imported kit.

Click Edit Kit, then change the Cal Kit Name and Description.

Click Installed Kits - Save As to save the new Cal Kit to a .ckt file.
Recommended: Also click Edit PNA Cal Kits - Save As to save the entire collection of Cal Kits to a .wks file.

If using a new or modified connector, click Change Family to change the connector family.
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7. Click Add or Edit to change connector descriptions and parameters.

8. Make modifications to your new custom Cal Kit as required. Save your work by clicking Installed Kits - Save
As

Creating Custom Calibration Kits using a New Connector Family

To create a custom calibration kit that uses a new connector type, you must first define the connector family. The
connector family is the name of the connector-type of the calibration kit, such as:

e APC7
e 2.4 mm

e Type-N (500)

Although more than one connector family is allowed, it is best to limit each calibration kit to only one connector
family.

If you are using a connector family that has male and female connectors, include definitions of both genders. If you
are using a family with no gender, such as APC7, only one connector definition is required.

Use the following steps to create a custom calibration kit:

1. Inthe Edit PNA Cal Kits dialog box, click Insert New to add the new connector family.

2. In the Edit Kit dialog box:

e Type the Kit Description for the custom cal kit.
e Click Add in the Connectors section of the dialog box.

3. In the Add Connector dialog box:

¢ Type a Connector Family name.

e Type a Description of the connector.

e Select the Gender of one of the connectors.

e Type the minimum and maximum Frequency Range.
e Type the Impedance.

¢ Click the down-arrow to select the Media.

e Type the cut-off frequency.

e Click Apply.

¢ Click OK.

4. If you need to add another connector gender, in the Edit Kit dialog box :

e Click Add in the Connectors section again for the next connector gender.

5. If you are adding another connector gender, repeat step 3.
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Note: If you have male and female versions of the connector family, you probably do NOT also have a NO
GENDER version.

6. Now that the connector family is added to the custom cal kit, you are ready to add new calibration standards.
In the Edit Kit dialog box:

e Under the list of standards, click Add.

7. In the Add Standard dialog box:

e Select the type of standard (OPEN, SHORT, LOAD, or THRU).

¢ Click OK.

8. In the Edit/Add Standards dialog box:

¢ Complete the information in the dialog box for the standard you selected. Note that for banded
standards, the start and stop frequency may be different than the frequency range of the specified
connector. Edit the start and stop frequencies as needed.

¢ Click OK when all the settings are correct.

9. Repeat steps 6 - 8, as necessary, to add all standards and definitions to the new custom cal kit.

10. Assign each of the standards to a calibration class. This is done through the Modify Calibration Class
Assignment dialog box.

11. Click File, PrintToFile. PrintToFile will generate a .prn file (ascii file with comma delimiters) that can be
imported into a spreadsheet.

12. Import the .prn file into an application such as Microsoft Excel, and print the results.

13. Use the spreadsheet to verify that each standard in the kit belongs to the same connector family and the
gender of each standard is properly specified. It is important that the connectors and genders for your
standards are correctly defined and verified in order for your SmartCal (guided calibrations) to work properly.

How to Modify Cal Kits

The series of dialog boxes that follow allow you to modify the standard definitions or class assignments of
calibration kit files.
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How to start Advanced Modify Cal Kit

| Calibration Trace Scale Marks
Calibration *izard...
Custom...
Preferences...

Cornection on/OFF
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Cal Set..
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Port E stenzionz. ..
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Characterize ECal Module...

Learn more about using the front panel interface

Edit PNA Cal Kits
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Edit PNA Cal Kits dialog box help

Provides access to all Agilent cal kits and allows modification of their standard definitions.

PNA Cal Kits and Firmware Upgrades

¢ The default "factory" cal kits are overwritten when new firmware is installed. Your custom cal kits
(files with custom filenames) are NOT overwritten. However, the custom cal kits must be imported
(click Import Kit) into the new firmware.

¢ All PNA cal kits can only be imported by the current firmware revision and later. They can NOT be
imported by PAST firmware revisions. Once a Cal Kit has been imported by a later firmware revision,
it cannot be imported by the previous version of firmware from which it originated.

¢ When a firmware upgrade takes place, ALL cal kits, both factory and custom, that are present on the
PNA are saved to a single *.wks file using a unique filename. These files are NOT Excel spreadsheet
files. They are opened using the Open button (see below). They can be used as archives of cal kits
from previous firmware versions.

Open Opens an archive of cal kits from past firmware upgrades and 'Save As' operations.
Save As Saves ALL cal kits in the PNA to a *.wks file.

Restore Defaults Re-installs the default factory contents of all Agilent cal kits from the PNA hard drive. The
factory Agilent cal kits are stored on the PNA hard drive at C:\Program Files\Agilent\Network
Analyzer\PnaCalKits\factory.

Installed Kits
Import Kit Invokes the Import Kit dialog box.
Save As Saves the selected calibration kit and definitions (using .ckt file type).

Insert New Invokes a blank Edit Kit dialog box to create new calibration kit definitions.

Print to File Prints the contents of the selected cal kit to a .prn file

Edit Kit... Invokes the Edit Kit dialog box to modify selected calibration kit definitions.

Note: You CAN NOW modify Data-based Cal Kits. Learn more.

Delete Deletes selected calibration kit file.
N Selects previous / next calibration kit in list.

For more information see Creating Custom Calibration Kits using a New Connector Family.
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Import Kit dialog box help

Imports calibration kit definitions from hard disk or other drive that are saved in the various formats. With PNA
version 4.0 or later, four kit types can be imported.

Note: See PNA Cal Kits and Firmware Upgrades

Files of type Select the file type of your Cal Kit

Cal Kit Format File Type

Current PNA Series Cal Kit *.ckt

Old PNA Series Cal Kit (Version *.ckl
1)

8510 Cal Kit CK_*

8753, 8752, 8719, 8720, or 8722 | *.ck
Cal Kit

File name Navigate and select your cal kit file.

Open Imports the selected file. The kit is added at the end of the list of cal kits.

Importing Kits other than Current PNA Series Kits

Cal kit files from Agilent "legacy" network analyzers (listed above) may not contain information that the PNA
requires. Therefore, the PNA may modify the cal kit name and description, the cal standards, and the cal class
assignments in a “best effort” manner. You may need to correct these modifications after importing your
“legacy” cal kit to meet your specific requirements.

e "Legacy" cal kit files are based on the analyzer test port sex; PNA cal kits are based on the Device Under
Test (DUT) connector sex. Therefore, when the kit is imported the standard's label and description are
reversed and are noted as —F- (female) and —M- (male) .

¢ When a Coaxial standard is detected in the kit file, a pair of male/female connectors is typically created.

e Waveguide standards that are created as “connector” have no gender.
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Edit Kit dialog box help

Identification

Kit Number Number of the selected calibration Kkit.

Kit Name Allows you to change the Name of the selected calibration kit.

Kit Description Allows you to change the description of the selected calibration Kit.

Connectors

Note: You can NOT use a connector with a new or modified name to perform an ECal User Characterization.

Click the down arrow to change the connector type.

Add or Edit Invokes the Add or Edit Connector dialog box which allows you to add new connector type to
the calibration kit or edit the connector properties.

Change Family Invokes the Change Connector Family dialog box which allows you to rename the entire
connector family name.

Class Assignments

Click the down arrow to change the Class Assignment.

Edit Invokes the Modify Calibration Class Assignments dialog box.

Standards in Kit

Lists the current standards and descriptions in the cal kit.

Add... Invokes the Add Standard dialog box that allows you to add definitions for a standard.

Edit... Invokes the Edit dialog box that allows you to modify standard definitions for the selected standard:

229




either Open, Short, Load, or Thru.

Delete Deletes selected standard from calibration Kit.

Add or Edit Connector x|
|dentification

Connector Famiy (SR e T
Description J¥-band waveguids
~ Frequency Range | Gender
. '
Miry 555 MHz Mzle
" Female
Max |131'|‘I MHz = Mo Gender
Impedance
20 |1 ohire
~ Media

|w=ﬁ.".I'EEUIDE j Cutolf Frequency |5555 MHz
ok | cancel | Apoh | Hep |

Add or Edit Connector dialog box help

Identification

Note: You can NOT use a connector with a new or modified name to perform an ECal User Characterization.

Connector Family Allows you to Add or Edit a specific connector name. If you change Connector Family to
a unique name, the name and selected Gender is ADDED to the list of connectors in that kit.

Note: To change the Connector Family Name of all connectors in the Kit, click Change Family on the previous
dialog box.

Description Displays connector type and gender.

Frequency Range
Min Allows you to define the lowest frequency at which the standard is used for calibration.

Max Allows you to define the highest frequency at which the standard is used for calibration.

Gender

Allows you to define the connector gender.

Impedance

Allows you to define the impedance of the standard.

Media
Allows you to define the medium (or 'geometry’) of the connector (COAX or WAVEGUIDE).

Cutoff Frequency If Media is Waveguide, type the low-end cutoff frequency.
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See Also: Creating a New Cal Kit from an existing Cal Kit

Change Connector Family x|
Frevious Connectar Family I.-f‘-.F'E 39

Specify Mew Connectar Family I,.f_s,PE a5

Cancel | Help |

Change Connector Family dialog box help

Note: You can NOT use a connector with a new or modified name to perform an ECal User Characterization.

Performs a text "Search and Replace” function. Within the description field of each of the standards of the
current Cal Kit, it searches for the Previous Connector Name and replaces it with the New Connector Name.

Specify New Connector Name Allows you to replace the primary connector-family name from the selected
kit with the new connector-family name. The PNA allows multiple connector-families per Kit.

Previous Connector Name Displays the primary connector-family name. All occurrences of the previous
connector name will be replaced throughout calibration dialog boxes. This includes calibration kit labels and
description fields.

Notes:

e  String replacement requires an exact match and is case sensitive. For example, "Type N" does not
match "type N", and "apc 7" does not match "APC 7".

e  Some calibration kits may include connector names that do not match strings within labels or
description fields. You may reuse the Change Connector Name dialog to standardize the name within
the kit, and then to replace the standard name with the new name.

Example:

Select the 85056A calibration kit. The default connector-family name is "APC 2.4". However, many
standard description files are labeled "2.4 mm". You may want to replace the connector family name
with a new name and update the standard descriptions to match the new name. For this kit, use a two
step procedure.

1.  Use the Change Connector Name dialog to replace "APC 2.4" with "2.4 mm".

2.  Use the Change Connector Name dialog to replace "2.4 mm" with the new name, "PSC 2.4 mm".

See Also Creating a New Cal Kit from an existing Cal Kit
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85056A; Modify SOLT Calibration Class Assignments

r— Calibration Kit Class
& ETA 52 O PWDTRAENS O REY TRANS
" 511E 5278 P MATEH € BEW MATCH = |
C 5110 52C C ISOLATION _la'm
¥ Link /D TRANS, Pw/D MATCH, BEY TRAMS, and REY_MATCH Help |
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[ Measure all mateable standards in class | A Modiied OFEN
[~ Uze expanded math when possible
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3 BROADBAMD ... 2.4 mm male broac
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7 SLIDING LOAD... 2.4 mm female shd | | |
a8 BROADBAMD ... 2.4 mm female bro,
] | | » Maove Up | haove Down |

The order of the zelected standards iz uzed to determine which standard iz used when multiple standards are
valid at a given frequency. Standards listed first have priority.

If TRL is selected as Class Assignment in the Edit Kit dialog box, the following changes appear:

Calbixtonkk Clase————————— Caitration Referance 200
= TAL THRL = THL LINE " SYSTEM Z0
i TRLREFLECT ¢ Fah MATCH 7 LIME Z0

7 ISOLATION " REV MATCH — Tedpol Beleiencs Plae—

* THRLU STAKDARD
" REFLECT STANDARL

| Unselecied Skandands | Selected Standands

Modify Calibration Class Assignments dialog box help

Allows you to assign single or multiple standards to classes. To Add or Edit standards, click Calibration then,
click Advanced Modify Cal Kit.

To assign a standard to a calibration class:

1. Select the Calibration Class
2. Select the standard from the Unselected Standards field

3. Click the right arrow to move the standard to the Selected Standards field.
Notes:

e During an Unguided Cal all of the Selected Standards are presented. You then choose which of these
standards to measure.

e The MATCH standards must be assigned to the FWD MATCH, REV MATCH, and LINE classes. See
TRL calibrations to learn more about TRL standards.

e Use MOVE UP and MOVE DOWN to change the ORDER of the standard. The order is used during a
Guided Cal to determine overlap priorities when:

e Multiple standards are valid for a frequency - standards are presented in the order in which they
appear.
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e Using two sets of standards - modify the order in which standards appear to reflect the
configuration of your DUT. For example, for a DUT with a male connector on port 1 and a female
connector on port 2, order the devices within the S11 classes (A, B, and C) such that the MALE
standards are first in the list. Then order the S22 classes specifying the FEMALE standards as the
first in the list.

Calibration Class Label

The label that appears on the Unguided Cal - Measure Mechanical Standards dialog box. For example, the
Calibration Class Label "Modified OPEN" would yield the following prompt:

PORT 1 PORT 2

I (;) o |1

]
iModfied :
\OPEN "

The following selections in this dialog box depend on your Class Assignment selection (SOLT or TRL) in the
Edit Kit dialog box.

SOLT ONLY

Link FWD TRANS, FWD MATCH, REV TRANS, and REV MATCH Check to automatically assign the standard
definition for FWD TRANS to FWD MATCH, REV MATCH, and REV TRANS. Clear to separately assign FWD
MATCH, REV MATCH and REV TRANS classes (SOLT calibrations only).

Expanded Calibration

The following two check boxes apply ONLY during Guided Calibrations. For Unguided Calibration, these
check boxes are ignored, including the case where the multiple standards dialog box is presented.

Note: You can make these selections during the calibration process with Preview/Modify settings selected
from within the Cal Wizard or by modifying the cal kit from Advanced Modify Cal Kit.

Measure all mateable standards in class Check this box to attain the very highest accuracy possible. For
example, if a cal kit contains several load standards, during the calibration process you will be prompted to
measure each of the standards. This could require a significant amount of calibration time. When checked,
the "Use expanded math when possible" box is also checked automatically.

Use expanded math when possible Some kits contain multiple calibration standards of the same type that
together cover a very wide frequency range. (For example: multiple shorts, or a lowband load and a sliding
load.) If a calibration requires more than one standard to cover the calibration frequency range, there can be
regions of overlapping measurements. When this checkbox is selected, the PNA automatically computes the
most accurate measurement in the overlap regions using a "weighted least squares fit" algorithm. This
function improves accuracy without slowing the calibration speed.

. Manually select this checkbox only when using a cal kit that contains multiple standards of the same
type. (For example: multiple shorts, or a lowband load and a sliding load.)

e  The checkbox is cleared by default when a polynomial model is selected from the cal kit menu.

e The checkbox is selected by default when the 85058B or 85058E data-based model is selected from
the cal kit menu.

TRL ONLY

The MATCH standards must be assigned to the FWD MATCH, REV MATCH, and TRL LINE classes. See TRL
calibrations to learn more about TRL standards.
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LRL line auto characterization

Note: This setting ONLY applies if an LRL Cal Kit is being modified AND Testport Reference Plane is set to
Thru Standard AND the TRL Thru class standard and the TRL Line/Match class standard both have the same
values for Offset Z0 and Loss. Otherwise, this setting is ignored.

e Check the box to allow the PNA to automatically correct for line loss and dispersion characteristics.

¢ Clear the box if anomalies appear during a calibrated measurement which may indicate different loss and
impedance values for the Line standards.

Calibration Reference Z0 (TRL only)

System Z0 The system impedance is used as the reference impedance. Choose when the desired test port
impedance differs from the impedance of the LINE standard. Also, choose when skin effect impedance
correction is desired for coax lines.

Line Z0 The impedance of the line standard is used as the reference impedance, or center of the Smith
Chart. Any reflection from the line standard is assumed to be part of the directivity error.

Testport Reference Plane (TRL only)

Thru Standard The THRU standard definition is used to establish the measurement reference plane. Select
if the THRU standard is zero-length or very short.

Reflect Standard The REFLECT standard definition is used to establish the position of the measurement
reference plane. Select if the THRU standard is not appropriate AND the delay of the REFLECT standard is
well defined.

Add Standard x|

Select the wpe of standard to be added:

" SHORT
 L0AD
" THRU
" DATA BASED STANDARD

0k Cancel | Help |
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Add Standard dialog box help

Allows you to add standards to the calibration kit file.

OPEN Adds an open to the calibration kit file.

SHORT Adds a short to the calibration kit file.

LOAD Adds a load to the calibration kit file.

THRU Adds a thru to the calibration kit file.

DATA BASED STANDARD Adds a data-based standard to the calibration kit file.
OK Invokes a blank Edit Standards: Open, Short, Load, or Thru dialog box.

For more information see Creating Custom Calibration Kits using a New Connector Family.

Edit / Add Standards (Open, Short, Load, or Thru)
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Edit / Add Standards dialog box help

This dialog box changes depending on the type of standard selected.

The boxed areas of the previous graphic applies to all standard types:

Identification
Standard ID Number in list of standards
Label Type of standard.

Description Description of standard.

Frequency Range
Min Defines the lowest frequency at which the standard is used for calibration.

Max Defines the highest frequency at which the standard is used for calibration.
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Connector
Indicates the type and gender (Male, Female, None) of the standard.

Delay Characteristics
Delay Defines the one-way travel time from the calibration plane to the standard in seconds.
Z0 Defines the impedance of the standard.
Loss Defines energy loss, due to skin effect, along a one-way length of coaxial cable.
- The value of loss is entered as ohms/second at 1 GHz.

- To compute the loss of the standard, measure the delay in seconds and the loss in dB at 1 GHz. Then use
the following formula:

s [3] _ lo=s (dB) 3 Loy
TVE) 4 a470008) ¥ delavis)

The following applies to standard types Open, Short, Load, Thru, and Data-based

Open Standard

Open Charactenshics
CO 39,939 Fle-12) C2 |-264.9301 Fle-36)Hz"2
C1 |2536.7959 Fle27He  C3 134 Fle-451/Hz"3

CO, C1, C2, C3 Specifies the fringing capacitance.

Short Standard
Shart Characteristics
L0 |0.7563 Hie-12) L2 [ 52429 Hie-33)Hz"2
L1 |459,3?95 Hie-24)/Hz L3 |1 B4R Hie-42)Hz"3

LO, L1, L2, L3 Specifies the residual inductance.

Load Standard

Load Tupe Complex Impedance
" Fixed Load 5 fibiran [’\\S Real |50
" Sliding Load Impedance Imag [

Allows you to select the type of load.

Load Type
Fixed Load Specifies the load type as Fixed
Sliding Load Specifies the load type as Sliding

Arbitrary Impedance Specifies the load type to be have an impedance value different from system Z0.
Only when Arbitrary Impedance is selected are the following settings available:

e Real The real portion of the impedance value.
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e Imaginary The imaginary portion of the impedance value.

Thru Standard

Connectars
Fort IT_I,Ipe A [50] female j Part IT_I,Ipe & [50) female j

Connectors

Defines connector type at both ports.

Data-Based Standard

— Frequency Range Upload Data From File
Min Il:l bMHz
Max 70000 MHz
— Connectars
% Ore Port Standard Port 1 JAPC 7 j

— File [nfarmation:
Fackage Name = DATA

MHumber af Data Vanables = 2

index =0: Mumber of Data Y anable Yalues = 4

Drata Variable Hame = 511

index =1: Mumber of Data Y ariable Yalues = 4

Drata YYariable Mame = U171

Mumber of Yarz =1

index =0 Mumber of Independent % arniable Yaluesz = 4
|ndependent Y ariable Mame = Freq

Note: To learn how to modify data-based standard files, visit http://na.tm.agilent.com/pna/dbcal.html

The modified file can then be uploaded into the PNA.
Upload Data From File
Click Browse to load data from an existing Data-Based Standard
Connectors
One Port Standard Currently only 1-port standards can be modified.
Port 1 Select the type of connector.

File Information Information about the standard that is read from the uploaded file.
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3-Port Measurements

PNA Series network analyzers, N3381A, N3382A, and N3383A, provide true vector error-corrected measurements
for three port devices. This topic provides information about making 3-Port measurements.

@verview

&=Port Calibrations

Selecting Parameters

See other Calibration Topics

Overview

3-port PNA Series network analyzers offer complete characterization of three-port devices quickly, compared to
two-port analyzers. You can measure devices like directional couplers, splitters, and antenna diplexers without
setup changes. 3-port measurements allow viewing up to nine different S-parameters in a variety of format and
scale settings.

3-Port Calibrations

To perform a Full 3-port calibration, use Guided calibration in the Calibration Wizard. In Guided Calibration, you
can perform the calibration with either mechanical standards or an ECal module. When you use mechanical
standards, Guided calibration automatically performs adapter removal calibrations for noninsertable devices. See
Using Calibration Wizard.

Error Terms

The following flowgraph displays the error terms in the 3-port model:

1

E
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TEm.Tz Eoire

where:

E = error term
DIR = Directivity

MAT = Forward Source Match and Reverse Load Match
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TRK = Forward Reflection Tracking and Reverse Transmission Tracking

Viewing Measurements

Because there are nine available parameters to view, it is useful to know how to configure the measurement in
order to view data. You can configure multiple measurements in a variety of ways using up to sixteen Windows and
four traces per Window. Once your measurement is configured, you can resize and arrange the placement of
Windows as well as print data.

Selecting Parameters

You can select from nine S-parameters; three reflection and six transmission. As shown in the following graphic,
the reflection parameters are followed by a number in braces{}. This number identifies the port to be used for the
reverse sweep when performing a full 2-port calibration.

Trace Scale Marker Spstern  Window

Mew Trace ..
Delete Trace

easure 511 {2}
Eormat... 521
kath £ Meman .. 512
S22 {1}

Smoothing...
Trace Statistics. .

531

Lirnit Teszt... 17

Tranzform...

Select these and other parameters as you would on a 2-port PNA. See How to select a measurement
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Power Calibration

Source and Receiver Power Calibrations work together to provide very accurate power levels from the source and
power measurements from the receiver.

Source Power Calibration

Reducing Time to Complete a Source Power Calibration

Receiver Power Calibration

Saving Source and Receiver Cals

See programming examples in SCPI and COM

See other Calibration Topics

Source Power Calibration

Perform Source Power Calibration when you need accurate power levels at some point in the measurement path
between the PNA test ports. For example, you need to characterize the gain of an amplifier across a frequency
range at a specified input power. You would perform a source power cal at the input of the amplifier to ensure the
exact power level into the amplifier across the frequency range.

Using a Source Power Cal, you can reasonably expect the power at the point of calibration to be within the range of
the uncertainty of the power meter and sensor that is used.

Note: You may not be allowed to perform a Source Power Cal unless you are logged on to the PNA with an
Administrator user account. To correct this, see http://na.tm.agilent.com/pna.

Source Power Calibration:

¢ Is independent of measurement type. It corrects the PNA source regardless of which receivers are being
used in a measurement. Therefore, it can be used with both ratio or non-ratio measurements.

ﬁ- Applies to all measurements on the channel that is active when the calibration is performed.

e ONLY applies to those measurements that use the test port that was specified as the Source for the
calibration. For example, if you specify Port 1 as the source to be calibrated, only those measurements on
the active channel that use port 1 as the source will be corrected.

e Can be used in conjunction with other measurement calibrations, such as a full 2-port calibration. For highest
accuracy, perform the measurement calibration AFTER the source calibration.

¢ Can be used with Power Sweep type. Source Power Cal will correct the power at all power levels across the
power sweep.

Overview of How it works:

Click to see the detailed procedure

1. Specify the measurement settings (frequency range, IFBW and so forth).

2. Start Source Power Calibration.
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3. Connect a power meter sensor to the point at which you want a known power level. This may be at the input
or output of your device, or some other point between the test ports.

4. The program steps the PNA source through the specified frequency range, at the specified power level, and
measures the power using a power meter.

5. The program calculates and stores the difference between the desired corrected power (Cal power) and what
was measured by the power meter, at each data point.

6. When complete, the source power calibration can be saved to disk as part of the instrument state.

e The power meter is removed and the measurement path reconnected.

e The calibration is automatically applied to the measurement so that during subsequent sweeps, the source
power is adjusted by the difference values to provide the corrected power level.

Test EQuipment Supported

Power Meters

Agilent Model Number Critical Specification
E4416A Single Channel
E4417A Dual Channel
EPM-441A, E4418A/B Single Channel
EPM442A, E4419A/B Dual Channel

437B Single Channel
438A Dual Channel

See Create a Custom Power Meter Driver.

Power Sensors

You can perform a Source Power Calibration with ALL power sensors that are supported by the above list of power
meters. However, Source Power Calibration and Scalar Mixer Calibration, operates slowly with the Agilent E930x
and E932x power sensors, as the two calibrations are not optimized for use with those sensors.

You can use up to two sensors to cover the frequency span of the measurement.

Detailed Procedure: How to perform Source Power Calibration

1. Setup your measurement (sweep type, frequency range, IFBW, and so forth).

2. Connect coax cable, GPIB cable, and power sensors to the PNA as shown in graphic below.
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HETWOR K ANALY ZER

FOWER METER

FCWYER SEMSOR

Note: You can use the 82357A USB/GPIB Interface to control the power meter.

3. Apply power to the power meter and allow 30 minutes warm-up time before beginning calibration.

4. Select Source Power Cal as follows:

Calbration Trace Scale karker System ‘Window  H
Calibration ‘wizard...

Cormechon on/0FF
v |nterpalation O Aoff

Cal Set...
Cal Type...

Fort Extenzions...

ECal Confidence Check...
Characterize ECal Module...

Advanced Modify Cal Kit...

Fower Calibration...

5. Complete the Source Power Cal dialog box (below), including Loss Compensation and Power Sensor
Settings, as needed.

6. When complete, click Take a Cal Sweep in the Source Power Cal dialog box.
7. Follow the prompts to connect the sensors as required.
8. When calibration is finished, click OK.

9. Remove sensor.

e Src Pwr Cal is displayed in the status bar and correction data is applied to subsequent sweeps.

e To turn correction OFF, on the Calibration menu, point to Power Calibration, then set Source Power
Correction to OFF.

Interpolation

If the original stimulus settings are changed, Interpolation or EXTRAPOLATION is applied and Src Pwr Cal* is
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displayed in the status bar. This is different from measurement calibration interpolation. For example, if the
frequency span is increased, the PNA will extrapolate new correction values rather than turn correction off. This is
to protect your test device from being overpowered by the source. If the original settings are restored, then source
power calibration returns to full correction.

Source Pomer Calpraion S x
Fower Charnel and Foit Selecion
Cal Porses J7.00 dBm Chareed [ 1 E Sourca Pail |1 E
LT DU
PowrOfit  [oo@0 [ || Toleance (500 F
Mak Mumber of Readngs [1 E
[™ Usze Relmience Recene lor Fast lizsion Fiaser Hetar Emlig...| i TaheCalSweep |

Source Power Cal dialog box help

Note: Be sure that the frequency range of your power sensor covers the frequency range of your
measurement. This does NOT occur automatically.

Power

Cal Power The calculated power (in dBm) at the calibration point. This value is the specified PNA source
power plus the Power Offset value.

Power Offset Allows you to specify a gain or loss (in dB) to account for components you connect between
the source and the reference plane of your measurement. For example, specify 10 dB to account for a 10 dB
amplifier in the path to your DUT. Following the calibration, the PNA power readouts are adjusted to this
value.

Channel and Port Selection

Channel Specifies the channel on which to perform the calibration. This setting defaults to the active
channel.

Source Port Specifies the selected source port. This setting defaults to the source port for the active
channel.

Accuracy

At each data point, power is measured (using the specified settling ) and adjusted, until the reading is within the
specified Tolerance or the Max Number of Readings has been met. The last power reading is plotted on the
screen (below the dialog box) against the Tolerance limit lines.

Tolerance Sets the maximum desired deviation from the specified Cal Power level.

Max Number of Readings Sets the maximum number of readings to take at each data point for iterating the
source power.
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Use Reference Receiver for Fast Iteration When checked, the first reading at each data point is used to
calibrate the reference receiver. Subsequent readings, if necessary to meet your accuracy requirement, are
measured using the reference receiver. This technique is much faster than using the power meter with almost
no degradation in accuracy.

NOTE:Do NOT use the Reference Receiver for Iteration feature if there is a component before the power
sensor that exhibits non-linear behavior, such as a power amplifier in compression.

Power Meter Config Invokes the Power Meter Settings dialog box

Take Cal Sweep Begins source power calibration measurement.
OK Applies calibration. This button is disabled until the Take Cal Sweep has been pressed.
Cancel Cancels calibration.

Learn more about Source Power Cal

Power Meter Settings x|
GPIB Address I 13 E Senzors |
— Settling

Tolerance I 0.500 dEm E
b ax Mumber of Readings I 3 E

— Senzor Lozs Compenzation

[T Usze Los= Table Edit T able |

] Cancel | Help |

Power Meter Settings dialog box help

GPIB Address GPIB address for the power meter . Default is 13. When performing a source power cal, the
PNA will search VISA interfaces that are configured in the Agilent IO Libraries on the PNA.

Sensors Invokes the power sensor settings dialog box.

Settling

Each power reading is "settled" when either consecutive meter readings are within the Tolerance value or
when the Max Number of Readings has been met. The readings that were taken are averaged together to
become the "settled" reading. The settled reading is then compared to the Accuracy requirements (tolerance
and max readings) specified on the Source Power Cal dialog box.

Tolerance When consecutive power meter readings are within this value of each other, then the reading is
considered settled.

Max Number of Readings Sets the maximum number of readings the power meter will take to achieve
settling.
Sensor Loss Compensation

Use Loss Table Select this checkbox to apply loss data to Source Power calibration correction (such as for
an adapter on the power sensor).

Edit Table Invokes the Power Loss Compensation dialog box.
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Power Loss Compensation x|

FREGQUENCY LOS5

Delete Table Segment I 1 E Delete Al |

Ok | Cancel | Help |

Power Loss Compensation dialog box help

Allows you to compensate for losses that occur when you use an adapter or coupler to connect the power
sensor to the measurement port.

Delete Table Segment Deletes row indicated in the field.

Delete All Deletes all data in the table.

Note: To Add a Row to the table, click on a row in the table and press the down arrow on either the PNA front
panel or keyboard.

¢ If you enter a single frequency/loss segment, the analyzer applies that value to the entire frequency
range.

e You can enter up to 100 segments to achieve greater accuracy.

Power Sentol Settings I =1
Senar A Sermo B
R efarenze Cal Fackar |aa.ux E Mot connected
FREQUEMCT Ca_FACTOR | =
1 10000000 KH= =11
z Jooonoooo KHz SHE
ES 1.000000 MH= B E -

Defete Ca Fa:h:ull1 E Dekele 2l |

LoadCel Feoiors... | Save Cal Factors. |

% Llzs thiz zanzon anly o ireguency checking) I Uze thiz sestenn el na fequaney ichacking

Minimum Frequency | 0z Idirimum Fraquency I OHz
W &imum Freguencp | 0 H: b asimurn Fregquency I OHz

ZerafCalbrab= Scn:\ml Zewlellnale Sereo

O | Cand | Heb |

EELE

EEEE
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Power Sensor dialog box help

Note: Be sure that the frequency range of your power sensor covers the frequency range of your
measurement. This does NOT occur automatically.

Sensor A (B) Displays one of the following messages depending on type of sensor.

e Notconnected The PNA is not detecting a power sensor.

e Cal factors are contained within this sensor The PNA detects an Agilent E-Series power sensor.
Reference Cal Factor and Cal Factor data are loaded automatically.

e Sensor Data Allows entry for power sensor data:

Reference Cal Factor Specifies the sensor's Reference Cal Factor.

Cal Factor Table Specifies the frequency and corresponding Cal Factor for the sensor.
Delete Cal Factor Deletes the indicated row in the table.

Delete All Deletes all data in the table.

Use this sensor only Select this checkbox to use this sensor over the entire frequency span of the
measurement, even if two sensors are connected to power meter. Clear to allow entry of minimum and
maximum frequencies for the sensor.

Minimum Frequency Specifies the minimum frequency range for the sensor when using dual sensors.
Maximum Frequency Specifies the maximum frequency range for the sensor when using dual sensors.

Perform Sensor Zeroing and Calibration Zero and calibrate the power sensor before taking data.

Note: To Add a Row to the table, click on a row in the table and press the down arrow on either the PNA front

panel or keyboard. A row is added to the bottom of the table. The table is automatically sorted by frequency
when OK is pressed.

Reducing Time to Complete a Source Power Calibration

The time required to perform a Source Power Calibration depends on source power, number of points, and number

of readings taken. You can reduce this measurement time with the following methods:

e Reduce number of points before calibration. You can reduce the number of points before the
measurement, then return the number of points to its original value after calibration is complete and
correction is ON. The analyzer will perform a linear interpolation, although with some loss in accuracy.

e Use an Agilent E-Series sensor. You can obtain 200+ readings per second over GPIB with this type of
sensor.

e Increase power to the sensor. Lower power may have longer settling time with some sensors.

e Check Use Reference Receiver for Iteration.

Receiver Power Calibration

Receiver power calibration mathematically removes frequency response errors in the specified PNA receiver, and

adjusts readings to the same, or a value offset from, the source power calibration level. It is the same as doing
Data / Memory, but with the data shifted to the Cal Power value.

Use Receiver Power Calibration to make very accurate absolute power (amplitude) measurements.
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Receiver Power Calibration:

e Expects that a source power calibration was performed first.
¢ Is ONLY allowed when making absolute power (unratioed) measurements.

e ONLY applies to the active measurement.

How to perform a Receiver Power Calibration

1. Perform a Source Power Calibration.

2. Set the active measurement to unratioed. Learn How.

3. Connect a thru line from the source port to the receiver port. If you are performing a receiver power cal on a
reference receiver, no connection is necessary as the receiver is internally connected to the source.

4. Ensure correction for Source Power Calibration is ON as indicated by Src Pwr Cal or Src Pwr Cal* in the
status bar.

5. Select Receiver Power Cal as follows:

Calibration Trace Scale Marker Spstem  ‘Window  Hel
Calibration *Aizard. ..

Cormechon on/0FF
v |nterpolation Ok /off

Cal Set...
Cal Type...

Fuart Extenzions. ..

ECal Confidence Check...
Charactenze ECal Module...

Bdvanced Modify Cal Kit...

Faoweer Calibration. . Source Power Cal

TRL Optians Source Power Correctior

Froperties...

Receiver Power Cal

Fower Selection

Cal Power [ 0.0 Em E

W Using power level from Source Power Cal

Take Cal Sweep |

k. Cancel | Help |
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Receiver Power Cal dialog box help

Cal Power Specifies the power to be measured by the receiver.

Using power level from Source Power Cal. Select this checkbox to use the power level from the Source
Power Calibration. Clear to enter a different Cal Power value.

Take a Cal Sweep Click to trigger a Receiver Power Calibration sweep.
OK Click when Receiver Power Calibration sweep is complete.

Notes:

e When Receiver Power Cal is finished, C Rcvr Pwr is displayed in the status bar and correction data is
applied to subsequent sweeps.

e To turn correction OFF, click Calibration, point to Power Calibration, then set Receiver Power
Correction to OFF.

Interpolation

Like a measurement calibration, if the original stimulus settings are narrowed, interpolation is applied and C* Rcvr
Pwr is displayed in the status bar. If the original stimulus settings are made wider, the PNA will turn Receiver
Power Correction OFF.

If the original settings are restored, then receiver power calibration returns to full correction.

Saving Source and Receiver Power Calibration

Both Source and Receiver Cals are saved as part of the Instrument State; NOT as Calibration Data. Therefore, you
can save them with either a .sta file, or a .cst file. If you would like to save measurement calibration data along with
the Source or Receiver Cals, you must use a .cst file. Learn more about Saving PNA files types.

248



Calibration Standards

This following section explains the general principles and terms regarding calibration kit files. To learn how to
modify calibration kit files, See Modify Calibration Kits.

About Calibration Kits

@alibration Standards

Standard Type

Standard Definitions

@lass Assignments

See other Calibration Topics

About Calibration Kits

A calibration kit is a set of physical devices called standards. Each standard has a precisely known or predictable
magnitude and phase response as a function of frequency.

In order for the analyzer to use the standards of a calibration kit, the response of each standard must be
mathematically defined and then organized into standard classes that correspond to the error models used by the
analyzer.

To be able to use a particular calibration kit, the known characteristics from each standard in the kit must be
entered into analyzer memory or recalled from a default list of calibration kits stored in the analyzer.

For a list of calibration kits, see Analyzer Accessories.

Calibration Standards

Calibration standards provide the reference for error-corrected measurements in the network analyzer. Each
standard has a precisely known definition that includes electrical delay, impedance, and loss. The analyzer stores
these definitions and uses them to calculate error correction terms.

ﬁring measurement calibration, the analyzer measures standards and mathematically compares the results with
"ideal models" of those standards. The differences are separated into error terms that are later removed from
device measurements during error correction.

Standard Type

A standard type is one of four basic types that define the form or structure of the model to be used with that
standard. The four standard types are shown below:
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Standard Terminal Impedance

SHORT zero ohms

OPEN infinite ohms

LOAD system impedance, Z0
THRU/LINE no terminal impedance
ARBITRARY user-defined

Standard Definitions

Standard definitions describe the electrical characteristics of the standards and the frequencies they will be used.
Refer to the "standards definition table" included with the calibration kit. Standard definitions include:

e Minimum Frequency Specifies the minimum frequency the standard is used for calibration.
¢ Maximum Frequency Specifies the maximum frequency the standard is used for calibration.

e Z0 Specifies the characteristic impedance of the standard (not the system characteristic impedance or the
terminal impedance of the standard).

e Delay Specifies a uniform length of transmission line between the standard being defined and the actual
calibration plane.

e Type Specifies type of standard (SHORT, OPEN, THRU/LINE, LOAD, ARBITRARY).

e Loss Specifies energy loss, due to skin effect, along a one-way length of coaxial cable.
Loss model equation:

m The value of loss is entered as ohms/second at 1 GHz.

m To compute the loss of the standard, measure the delay in seconds and the loss in dB at 1 GHz. Then use
the following formula:

oy loss (dB) w Euuia'gju
Loss [T] = )
23 4.34290dB) x delayis)

Capacitance model equation:

CO0, C1, C2, C3. Specifies the fringing capacitance for the open standard.

m C=(CO)+(C1xF)+(C2xF?) + (C3xPF3)
m (F is the measurement frequency).

m The terms in the equation are defined when specifying the open as follows:

m CO term is the constant term of the third-order polynomial and is expressed in Farads.
m Clterm is expressed in F/Hz (Farads/Hz).

m C2termis expressed in F/Hz2.
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m C3termis expressed in F/Hz3.

Inductance model equation:

LO, L1, L2, L3. Specifies the residual inductance for the short standard.

m L=(L0)+ (L1 XxF)+ (L2x F?) + (L3 x F?3)
m (F is the measurement frequency).

m The terms in the equation are defined when specifying the short as follows:

LO term is the constant term of the third-order polynomial and is expressed in Henries.

L1 term is expressed in H/Hz (Henries/Hz)

L2 term is expressed in H/Hz2.

L3 term is expressed in H/Hz3.

Class Assignments

Once a standard is characterized, it must be assigned to a standard "class". A standard class is a group of
standards that are organized according to the calibration of the PNA error model.

The number of classes needed for a particular calibration type is equal to the number of error terms being
corrected.

A class often consists of a single standard, but may be composed of multiple standards, such as loads or delay
lines. Refer to the calibration kit "class assignment" table.

Example: A response calibration requires only one class, and the standards for that class may include an OPEN,
or SHORT, or THRU. A 1-port calibration requires three classes. A full 2-port requires 10 classes, not including two
for isolation.

The number of standards assigned to a given class may vary from one to seven for unguided calibrations. Guided
calibrations allow as many standards as needed.

The different classes used in the PNA:
S11A, S11B, S11C (S22A, S22B, S22C and so forth)

These are the three classes for port 1-reflection calibrations (three classes also for S22 and S33). They are used in
the one-port calibrations and the full two-port calibration. They are required in removing the directivity, source
match, and reflection tracking errors. Typically, these classes might consist of an open, a short and a load standard
for each port.

Transmission and Match (forward and reverse)

These classes are used to perform a full two-port calibration. The transmission class relates primarily to the
transmission tracking, while the match class refers to load match. For both of these classes, the typical standard is
a thru or delay.

Isolation

The isolation classes are used to perform a full two-port and the TRL two-port calibrations. The isolation classes
apply to the forward and reverse crosstalk terms in the PNA error model.

TRL thru

These are used to perform a TRL two-port calibration. The TRL thru class should contain a thru standard or a short
line. If it contains a non-zero length thru standard, then the calibration type is called LRL or LRM.

TRL reflect

This class is used to perform a TRL two-port calibration. The TRL reflect class should contain a standard with a
high reflection coefficient, typically an open or short. The actual reflection coefficient need not be known, but its
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phase angle should be specified approximately correctly (+ 90 deg). The exact same reflection standard must be
used on both ports in the TRL calibration process.

TRL line (or match)

These are used to perform a TRL two-port calibration. The TRL line or match class should contain line standards,
load standards, or both. If a line standard is used, its phase shift must differ from that of the TRL thru standard by
20° to 160°. This limits the useable frequency range to about 8 to 1. Two or more line standards of different
lengths may be specified to get broader frequency coverage. It is also common to include a load standard for
covering low frequencies, where the line's length would be impractically long. When a load is used, the calibration
type is called TRM or LRM.

Note: For more information, read application note 8510-5A, "Specifying Calibration Standards for the Agilent 8510
Network Analyzer". Although the application note is written for the Agilent 8510 series of network analyzers, it
applies to the PNA as well. The part number for the publication is 5956-4352.
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TRL Calibration

TRL (Thru - Reflect - Line) represents a family of calibration techniques that measure two transmission standards
and one reflection standard to determine the 2-port 12-term error coefficients. For example, TRM (Thru - Reflect -
Match) is included in this family. The traditional SOLT calibration measures one transmission standard (T) and
three reflection standards (SOL) to determine the same error coefficients.

\Why Perform a TRL Cal?

The TRL Calibration Process

TRL Cal Kits

@al Standards Used in TRL

TWRL Options

Note: You can perform a TRL cal only on 2-port PNA models with a dedicated reference receiver for every test
port. See PNA Standard Configurations for a list of model numbers. 4-port PNA models (N5230A Opts 240/245)
do NOT support TRL or TRL* calibrations because there is only one reference receiver.

See other Calibration Topics

Why Perform a TRL Cal?

TRL calibration is extremely accurate, in some cases more accurate than an SOLT cal. However, very few
calibration kits contain TRL standards. TRL Cal is most often performed when you require a high level of accuracy
and do not have calibration standards in the same connector type as your DUT. This is usually the case when
using test fixtures, or making on-wafer measurements with probes. Therefore, in some cases you must construct
and characterize standards in the same media type as your DUT configuration. It is easier to manufacture and
characterize three TRL standards than the four SOLT standards.

A limitation for TRL cal with broad frequency coverage is the requirement for multiple LINE standards. For
example, a span from 2 GHz to 26 GHz requires two line standards. Also, for lower frequencies, the LINE standard
can be too long for practical use.

The TRL Cal Process
Although TRL can be performed using the Cal Wizard Unguided Cal selection, the following process uses the

easier SmartCal selection. Both selections require that you already have TRL calibration standards defined and
included in a PNA cal kit.

1. Preset the PNA

2. Connect the DUT to the PNA

3. Setup a S-parameter measurement and the desired stimulus settings.
4. Click Calibration / Calibration Wizard

5. Click SmartCal Guided Cal / Use Mechanical Stds

6. Select the DUT connectors and Cal Kit for each port. The selected Cal Kits MUST include TRL standards.
TRL should appear as the Cal Method.
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7. Check Modify Cal, Next, then View/Modify to change default TRL options if necessary.

8. Follow the prompts to complete the calibration.

9. Check the accuracy of the calibration

TRL Cal Kits

Agilent Technologies offers two cal kits that include the required standards to perform a TRL calibration: 85050C
(APC 7mm) and 85052C (3.5mm). Both kits include the traditional Short, Open, and Load standards. (The Thru
standard, not actually supplied, assumes a zero-length Thru). In addition, the kits include an airline which is used
as the LINE standard. To use the airline, the kits include an airline body, center conductor, and insertion /
extraction tools. The APC 7 kit includes an adapter to connect the airline to the APC connector.

Cal Standards Used in TRL
These standards must be defined in your TRL cal kit:
THRU

e The THRU standard can be either a zero-length or non-zero length. However, a zero-length THRU is more
accurate because it has zero loss and no characteristic impedance.

e The THRU standard cannot be the same electrical length as the LINE standard.

¢ If the insertion phase and electrical length are well-defined, the THRU standard may be used to set the
reference plane.

REFLECT

The REFLECT standard can be anything with a high reflection, as long as it is the same when connected to
both PNA ports.

e The actual magnitude of the reflection need not be known.
e The phase of the reflection standard must be known within 1/4 wavelength.

« If the magnitude and phase of the reflection standard are well-defined, the standard may be used to set the
reference plane.

LINE

The LINE standard establishes the reference impedance for the measurement after the calibration is completed.
TRL calibration is limited by the following restrictions of the LINE standard:

e Must be of the same impedance as the THRU standard
e The electrical length need only be specified within 1/4 wavelength.
e Cannot be the same length as the THRU standard.

e Must be an appropriate electrical length for the frequency range: at each frequency, the phase difference
between the THRU and the LINE should be greater than 20 degrees and less than 160 degrees. This means
in practice that a single LINE standard is only usable over an 8:1 frequency range (Frequency Span / Start
Frequency). Therefore, for broad frequency coverage, multiple lines are required.
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e At low frequencies, the LINE standard can become too long for practical use. The optimal length of the LINE
standard is 1/4 wavelength at the geometric mean of the frequency span (square root of f1 x 2).

MATCH

If the LINE standard of appropriate length or loss cannot be fabricated, a MATCH standard may be used instead of
the LINE.

e The MATCH standard is a low-reflection termination connected to both Port 1 and Port 2.
¢ Inthe TRL computation, this standard is treated as a high-loss, infinite length transmission line.

¢ The impedance of the MATCH standard becomes the reference impedance for the measurement.

Note: The MATCH standards must be assigned to the FWD MATCH, REV MATCH, and TRL LINE classes. See
Modify Calibration Kits for detailed information about creating and modifying Calibration kit definitions.

Find more information about TRL standards at http://www.tm.agilent.com. Click "Technical Support". Use
"Application Notes" to search for App Note 8510-5A (part number 5956-4352). Although the application note is
written for the Agilent 8510 Series Network Analyzers, it also applies to the PNA.

How to set TRL Options

Use one of the following methods:

e In Guided Cal, Select the DUT connectors and Cal Kit dialog, check Modify Cal. In the Modify Thru
Method of Cal dialog box, click View/Modify to invoke the Modify Calibration Class Assignments dialog
box. You can also access this dialog box directly by clicking Calibration, Advanced Modify Cal Kit. These
settings determine the default TRL options behavior.

e To override the default TRL behaviors for an Ungwded Cal, click Full TRL 2-PORT
Sebect Calbraton Type For Mechanical Standands i x|

" OFEM Aezparse = SHRU R = + [ " Ful SOLT 2-PORTR2)
" SHORT A espanse " 1.FORT Faflectian & Ful TRL 2POAT (1.2
" THREL Feztoms

— TRL Referance Plana THL Impadanca
&= THAU —‘ P’? LINE
=~
" REFLECT SYSTEM [ Have 2 setz af atds 7 Omi leclafion

< Back I Meul 2 I Cancal Help

Learn more about using the front panel interface
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Select Calibration Type dialog box help

Note: You can perform a TRL cal only on 2-port PNA models with a dedicated reference receiver for every test
port. See PNA Standard Configurations for a list of model numbers. 4-port PNA models (N5230A Opts
240/245) do NOT support TRL or TRL* calibrations because there is only one reference receiver.

TRL Reference Plane

Thru The THRU standard is used to establish the position of the measurement reference plane. Select if the
THRU standard is zero-length or very short.

Reflect The REFLECT standard is used to establish the position of the measurement reference plane.
Select if the THRU standard is not appropriate AND the delay of the REFLECT standard is well defined.

TRL Impedance

Line ZO Specifies that the characteristic impedance of the LINE standard should be used as the system
impedance. This ignores any difference between Offset Z0, Offset Loss and system Z0.

System Z0 Transforms the LINE standard impedance and loss to that of the system impedance for use with
the calibration error terms. The TRL calibration will first compute the error terms assuming the LINE standard
impedance is the system's characteristic impedance (same as LINE option), then modify the error terms to
include the impedance transformation. This should only be used with coax since the skin effect model used
is a coaxial model.

Learn how to change System Z0.
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Fixturing Macro

This macro allows you to compensate your PNA measurements for the effects of test fixtures or other external
components. Using this macro you can do the following:

e Add Port Extensions with or without loss

e Modify the Reference Impedance of the measurement port

e Embed or De-embed a two-port device

The compensation which results from these operations is applied to specific ports and channels.

For example, you can measure a DUT in a 50 ohm, 75 ohm, and 100 ohm environment by creating three
measurement channels, each channel at a different reference impedances. No physical connection changes are
required.

How to start the Fixturing Macro

REBEaRay |

1. Press the Macro key repeatedly until Fixturing appears on the Active Entry screen area.

2. Press the corresponding Active Entry key.

Learn more about using the front panel interface

ER Agilent Fivturing Application g 0l X
Fistur= Orderng .;
Fuoit Eenzons _'l
De-embeddirg .
Fiter=nce Imp=d=nce el
Errbedding
Eermave
ﬂ Rizzet
T
Fitnng S=hup
[Bil Everonra, || Felerence Irpedance.. | ErbedDeented. . |
Oiher &chonz
Save.. Recall.. foply | Recat |
ataut.. | out |
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Agilent Fixturing Macro dialog box help

Fixture Ordering

Different results will occur depending on the order in which these operations are performed. For example,
applying a port extension and then embedding a fixture will not give the same results as embedding followed by
applying a port extension.

To reorder the operations:

1. Select one of the fixturing operations.
2. Use Up and Down buttons to reorder the operations as necessary

3. Remove any operation that will not be used.

Reset Restores all operations to the default order.

Fixturing Setup

Port Extension Invokes the Port Extensions dialog box.

Reference Impedance Invokes the Reference Impedance dialog box.
Embed/De-Embed Invokes the Embed/De-Embed dialog box.

Other Actions
Save Saves the fixturing information for later recall, eliminating the need to re-enter parameters.
Recall Recalls a previously saved fixturing file. Click Apply to apply the recalled fixturing information.

Apply Modifies the PNA error coefficients to include the fixturing information.

Note: Click Apply after a file is recalled to implement the compensation on the current measurements.

Reset All Restores the default order of the fixturing operations.
Clears the data entered on the individual operational dialogs.
Restores the original calibration.

=
— Porl Exbarsions
Enzbhe  PoilE sersione [pel Loez [dB] At Frequence [GHz]

Port 1 &l 0 { : —
. s B | I
ath/Channal 1 ot 5 li | I
TR | !

| | gl

Cancal | Resat | o |
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Port Extensions dialog box help

Note: Port Extensions apply to individual ports on EACH CHANNEL. Use the scroll bar (far right of dialog box)
to scroll to the appropriate channel.

Enable Check to enable port extension on the associated PNA port.

Port Extensions (ps) The amount of extension entered in picoseconds. This value will be reflected in the
corrected measurement as a corresponding phase rotation.

Loss (dB) At Frequency One or two loss values may be associated with a Port Extension value.

If one loss value is specified with no frequency value, that loss is taken as a constant across all frequencies.
If loss is specified at one frequency, then the loss is extrapolated such that:

L(f) = Loss (1 GHz) * .5

Where:
L(f) is the loss in dB at the frequency of measurement in GHz
Loss(1 GHz) is the loss in dB at 1 GHz.

If loss is specified at two frequencies, then the loss is extrapolated for all frequencies such that:

L) =L *f"n
n = (log (L1/L2)) / (log (f1/2))
L=L1/fl"n

Where:
L1 and L2 are the loss in dB at f1 and f2 (in GHz) respectively.

OK Saves the entries
Reset Restores the form back to default values
Cancel Exits without saving the entries.

Learn about Port Extensions

ETE
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_Reference Impedance dialogboxhelp |

The reference impedance algorithm corrects the measurement and displays the results as if the measurement
had been made into a reference impedance of the specified value. The physical port termination is still
approximately 50 ohms.

Note: Reference Impedance applies to individual ports on EACH CHANNEL. Use the scroll bar (far right of
dialog box) to scroll to the appropriate channel.

R Resistance part of the desired reference impedance for the specified port and channel.
X Reactance part of the desired reference impedance for the specified port and channel.
Cancel Exits without saving the entries.

Reset Restores the form to default values

OK Saves the entries

I: mbeddings L) =-em beddmg

— Embadding/Cue-emoeddng
Filz o Ernbed Brawze File ta De-emied Brawze
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PathChannel 2 01| _| [m.t| [ _| [ZTt:.ufl
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Embedding is used to add the effect of a device to the measurement results. For example, you could add a
reactive load that is not currently in place.

De-embedding is used to remove the unwanted effects of a device from the measurement results. For
example, you could remove the effects of a test fixture.

The embedding/de-embedding operation creates and recalls an s2p file (Touchstone format) for a 2-port
device. The file includes the electrical characteristics of a supplemental fixture or device. The file can be in any
standard format (real-imaginary, magnitude-angle, dB-angle) and can represent any 2-port device.

Note: In all cases, Port 1 of the supplemental device is assumed to be connected to the PNA and Port 2 of the
device is assumed to be connected to the DUT.

PNA

fJ

1 2 DUT = 1

Fixture A Fixture B

Do one of the following for each port on each channel:
Type the full path name of the file to be embedded or de-embedded in the appropriate box.
Browse Finds a file that already exists.

Circuit Creates a file by starting the Circuit Characteristics dialog box

]
Fliymii
Wi o
it Frepmni s
- wawmoeSeeRt [T
Einp Fregpenr Wz
Lo o
Wumnbed 01 Poinix
L
Capaoinnge 5hani ke
T
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Circuit Characteristics dialog box help

Allows the design of one of several simple matching circuits. This circuit simulates the device that you are
embedding or de-embedding.

Note: The PNA is always on the left and the DUT is always on the right of the circuit.

Parameters
Start Frequency Start frequency of the measurement that the compensation will be applied to.
Stop Frequency Stop frequency of the measurement that the compensation will be applied to.
Number of Points Number of data points of the measurement that the compensation will be applied to.

Inductance, Inductance Series R, Capacitance, Capacitance Shunt R Values for the specific
components of the circuit type that models the supplemental device. Capacitance and Capacitance Shunt R
are not allowed to be zero.

Type Type of circuit to be created that matches the fixture

OK Creates a Touchstone (.s2p) data file for the specified circuit. Provide a file name when prompted. The
Circuit Characteristics dialog box then closes.

Cancel Exits without saving the entries.
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Markers

The Markers function provides a numerical readout of measured data, a search capability for specific values, and
can change stimulus settings. There are 9 regular markers and one Reference marker available per trace. This
topic discusses all aspects of markers.

Note: Marker Readout can be turned ON / OFF and customized from the View menu. See Marker Readout

@reating and Moving Markers

elta Markers

Searching with Markers

Marker Functions (Change Instrument Settings)

MAdvanced Marker Settings

Marker Table

Other Analyze Data topics

How to Create and Move Markers

Use one of the following methods:

e Active Entry toolbar

R | N

e Marker toolbar

[iew Channel Sweep Calibration Trace 5

Statuz Bar

ﬂ Toolbar 4 Active Entry

] Tables > B
Meazuremeht

kazs Mienlan

e Marker dialog box

[ Marker System WWindo

b arker Search... !

b arker Eunction...

b arker T able »

Select Marker 3
Al CHfe

Learn more about using the front panel interface
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Create a Marker

Marker
e From the Active Entry toolbar, press a marker number. To access markers 4 through 9, press E
repeatedly.

e From the Marker Toolbar or Marker Dialog Box, select a marker number and click ON

Moving a Marker

To move a marker, make the marker active by selecting its number (in any of the previous 3 methods. Then
change the stimulus value using any of the following methods:

e Type avalue
¢ Scroll to a stimulus value using the up / down arrows

e Click the stimulus box, then use the front-panel knob.

Note: To change marker properties, the marker must be active. The active marker appears on the analyzer
display as N. All of the other markers are inactive and are represented on the analyzer display as D.

x|

Marker [Marker1 | Stimulus [ 4500150000 GHz [5] ¥ O Ok

[ Detamaker  Advanced. | anor | Hep | Cancel

Marker dialog box help

Marker Specifies the marker number that you are defining.

Stimulus Specifies the X-axis value of the selected marker. To change stimulus value, type a value, use the
up and down arrows, or click in the text box and use the front-panel knob.

On Check to display the marker and corresponding data on the screen.

Delta Marker Check to make the specified marker data relative to the reference marker. If not already on, the
reference (R) marker will be displayed automatically. Learn more about Delta Markers

Advanced... Invokes the Advanced Markers dialog box.

All Off Switches OFF all markers on the active trace.

Delta Markers
Delta Markers allow you to view data that is relative to the reference marker.

A delta marker can be set from the Marker dialog box or the Marker Toolbar.

When a Delta marker is created, the reference marker will be activated automatically.

Searching with Markers
You can use markers to search measurement data for specific criteria.

If there is no valid data match for any of the search types, the marker will not move from its current position.
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How to Search with Markers

Use one of the following methods:

[Marker Sustem Windo
Marker...

b arker Search... k

b arker Funchion...

e B2 B

Only Max, Min, Left Peak, and Right Peak search types are available from Active Entry Keys

Learn more about using the front panel interface

Marker Search x|

arker — Search Type OE.

Marker 1 j I Mext Peak j ﬂl Cancel |

Thieshold [100.000d8 [5] I Trscking|  pap
Search Domain: -
: Escursion [3000d8 [

Marker Search dialog box help

Marker Specifies the marker that you are defining.

Search Domain Defines the area where the marker can move or search. For full span, the marker searches
for specified values within the full measurement span. For user span, the marker searches for specified values
within a measurement span that you define. Learn more about Search Domain.

Search Type
Maximum Marker locates the maximum (highest) data value.
Minimum Marker locates the minimum (lowest) data value.
Next Peak Marker locates the peak with the next lower amplitude value relative to its starting position. See
What is a Peak.
Peak Right The marker locates the next valid peak to the right of its starting position on the X-axis .See
What is a Peak.
Peak Left The marker locates the next valid peak to the left of its starting position on the X-axis .See What
is a Peak.

e Threshold - Minimum amplitude (dB). To be considered valid, the peak must be above the threshold
level. The valley on either side can be below the threshold level.

e Excursion The vertical distance (dB) between the peak and the valleys on both sides. To be considered
a peak, data values must "fall off" from the peak on both sides by the excursion value.
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Target Enter the Target value. The marker moves to the first occurrence of the Target value to the right of
its current position. Subsequent presses of the Execute button cause the marker to move to the next value
to the right that meets the Target value. When the marker reaches the upper end of the stimulus range, it will
"wrap around" and continue the search from the lower end of the stimulus range (left side of the window).

. If Discrete Marker is OFF, the marker locates the interpolated data point that equals the target value.

. If Discrete Marker is ON and there are two data points on either side of the target value, the marker
locates the data point closest to the Target value

Bandwidth Markerl locates the highest peak which falls off on both sides by the specified level. (When
Bandwidth is selected, a Level box appears to specify the level in dB down from the peak where bandwidth is
measured - default is -3dB.)

This search type always uses Markers 1-4.
. Marker 1: Peak
. Marker 2: Specified level down to the left of the peak
e  Marker 3: Specified level down to the right of the peak

. Marker 4: Center frequency of the bandwidth
Display readout for Bandwidth Search:

. BW: (Marker 3 x-axis value) - (Marker 2 x-axis value) = width of the filter
e  Center Mathematical midpoint between markers 2 and 3
e Q Ratio of Center Frequency to Bandwidth ( Center Frequency / Bandwidth )

. Loss Y-axis value of Marker 4. This is the loss of the filter at its center frequency. The ideal filter has
no loss (0 dB) in the passband.

Note: You must either press Execute or check Tracking to initiate all search types.

Execute Click to cause the marker to search for the specified criteria.

Tracking Check to cause the marker to search for the specified criteria with each new sweep. The searches
begin with the first sweep after Tracking has been checked, based on the current search type and domain
information. Therefore, make sure that the search criteria are in the desired state before using the data. You
cannot manually change the stimulus setting for a marker if Tracking is selected for that marker.

What Is a "Peak"?

You define what the analyzer considers a "peak" by selecting the following two peak criteria settings:

e Threshold - Minimum amplitude (dB). To be considered valid, the peak must be above the threshold level.
The valley on either side can be below the threshold level.

e Excursion - The vertical distance (dB) between the peak and the valleys on both sides. To be considered a
peak, data values must "fall off" from the peak on both sides by the excursion value.

Example:
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Threshold Setting: -10dB

Excursion Setting: 1dB

Scale =1 dB / Division

Mouse over the graphic to find a valid peak.

Jv____:ﬁfjf'fjtp..f \ L _10dB

_J L1 C

aall

Peak A = Valid Peak (Above Threshold and Excursion Settings)
Peak B = Invalid Peak (Below Excursion Setting)
Peak C = Invalid Peak (Below Threshold Setting)

Search Domain

Search domain settings restrict the stimulus values (X-axis for rectangular format) to a specified span. Set the Start
and Stop stimulus settings of these User spans. If Start is greater than Stop, the marker will not move.

The default domain of each new marker is "full span”.

There are 9 user-defined domains for every channel.

The user-defined domains can overlap.

More than one marker can use a defined domain.

The graphic below shows examples of search domains.

A

ﬁ%.L\ﬁ,_w

b—l bl
User 1 bl

Uzerz

Marker Functions - Change Instrument Settings

The following settings change the relevant PNA settings to the position of the active maker.
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How to change instrument setting using markers

Use one of the following methods:

[ Marker Sustem windo,

tdarker...
tarker Search. .

karker Funchian...

e, ) ) 2

Only Center, Ref Level, and Delay are available

e From the Marker Toolbar only Start, Stop Center and Span Frequencies are available.

Learn more about using the front panel interface

%

Marker Function

OF.

Marker -»Stop | b arker-: Center

| Cancel

barker-:Ref Level b arker-= Dielay | fdarker-=S5pan

It

Help

Marker Function dialog box help

Note: Marker Functions do not work with channels that are in CW or Segment Sweep mode.

Marker =>Start Sets the start sweep setting to the value of the active marker.

Marker =>Stop Sets the stop sweep setting to the value of the active marker.

Marker =>Center Sets the center of the sweep to the value of the active marker.
Marker =>Ref Level Sets the screen reference level to the value of the active marker.

Marker =>Delay The phase slope at the active marker stimulus position is used to adjust the line length to
the receiver input. This effectively flattens the phase trace around the active marker. (Additional Electrical
Delay adjustments are required on devices without constant group delay over the measured frequency span.)
You can use this to measure the electrical length or deviation from linear phase.

This feature adds phase delay to a variation in phase versus frequency; therefore, it is only applicable for
ratioed measurements. (See Measurement Parameters.)

Marker =>Span Sets the sweep span to the span that is defined by the delta marker and the marker that it
references. Unavailable if there is no delta marker.
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How to select Advanced Marker settings

Marker System  Windo

Marker Search... !

M arker Eunction...

karker T able k

Select Marker 3
Al DI

Then click Advanced on the Marker dialog box

Learn more about using the front panel interface

Advanced Marker x|

MarkerlMarkeH vI W On v Discrete marker

Marker Tupe

" homal Ear‘n::ell
Help |

Foarmat ITran:e Default j

" Fiued

Advanced Marker dialog box help

Marker Specifies the marker number that you are defining.
On Check to display the marker and corresponding data on the screen.

Format Displays the marker data in a format that you choose. The marker format could be different from the
grid format. In the default setting, the marker and grid formats are the same.

Discrete Marker Check to display values at only the discrete points where data is taken. Clear to display
values that are interpolated from the data points.

Coupled Markers Check to couple markers by marker number, 1 to 1, 2 to 2 and so forth. The markers will
remain coupled until this box in unchecked. Learn more about coupled markers.

Marker Type

Normal Has a fixed stimulus position (X-axis) and responds to changes in data amplitude (Y-axis). It can be
scrolled left and right on the X-axis by changing the marker stimulus value. Use this marker type with one of
the marker search types to locate the desired data.

Fixed Has a fixed X and Y-axis position based on its placement on the trace when it was set to fixed. It does
NOT move with trace data amplitude. It can be scrolled left and right on the X-axis by changing the marker
stimulus value.

Use this marker type to quickly monitor "before and after" changes to your test device. For example, you
could use fixed markers to record the difference of test results before and after tuning a filter.

Coupled Markers

The coupled markers feature causes markers on different traces to line up with the markers on the selected trace.
Markers are coupled by marker number, 1 to 1, 2 to 2, 3 to 3, and so forth. If the x-axis domain is the same (such
as frequency or time), coupling occurs across all channels, windows, and traces. Trace markers in a different x-
axis domain will not be coupled. If a trace marker has no marker to couple with on the selected trace, the marker
remains independent.
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Coupled Markers Model

This model simulates the use of coupled markers in the PNA

Model Reset Button

[T Coupled Markers (nct on Analyzer)

2
Trace A =
& Y
1 3 4
2
Trace B ¥
[ i
4 1

1. Click Trace A or Trace B
2. Click Coupled Markers
3. Notice the following:
* Markers on the unselected trace move to the x-axis position of the selected trace.

* If a marker number on the unselected trace has no corresponding marker on the selected trace, no
movement occurs for that marker.

4. Click Reset to run the model again. (There is no Reset for coupled markers on the PNA.)

Set Coupled Markers from the Advanced Markers dialog box.

Marker Table

You can display a table that provides a summary of marker data for the active trace. The marker data is displayed
in the specified format for each marker.

How to view the Marker Table

Use one of the following methods:

Marker Spstem  “Window Help

Marker...

t arker Search...

b arker Eunction...
Show T able
Hide T able

. Select Marker g k
L0 BB

Learn more about using the front panel interface

Note: The Marker Table and Marker Readout can also be turned on from the View menu. (See Customize Your
Analyzer Screen.)
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Using Math Operations

You can perform four types of math on the active trace versus a memory trace. In addition three statistics (Mean,
Standard Deviation and Peak to Peak) can be calculated and displayed for the active data trace.

Twace Math

Trace Statistics

Other Analyze Data topics

Trace Math

To perform any of the math operations, you must first store a trace to memory. You can display the memory trace
using the View options.

Trace math is performed on the complex data before it is formatted for display. See the PNA data processing map.

Markers can be used while viewing any trace, including the memory trace.

How to select Trace Math

Use either of the following methods:

Trace Scale Marker

MNew Trace ...
Delete Trace

Meazure *
Farmat. .

|
=B R

Only the following are available from Active Entry

Data>>Mem (stores Data trace into Memory)

Data/Mem (performs math operation: Data divided by memory)

Data (displays data trace with no math operation applied)

Mem on/OFF (turns Memory trace on or off)

Learn more about using the front panel interface
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Math / Memory 5

[ ata-» M emony |

—[Data bath

=1

D

ta & b emon

v 8510 Mode

— Trace Yiew Options
¢ Data Trace
= Memary Trace
" Data and Memary Trace

ok | LCancel |

Hep |

Math / Memory dialog box help

Data=>Memory Puts the active data trace into memory.

Data Math

All math operations are performed on linear (real and imaginary) data before being formatted. See the PNA

Data flow (below).

Data Does no mathematical operation.

Data/ Memory - Current measurement data is divided by the data in memory. Use for ratio comparison of
two traces, such as measurements of gain or attenuation. Learn more.

Data — Memory - Data in memory is subtracted from the current measurement data. For example, you can
use this feature for storing a measured vector error, then subtracting this error from the DUT measurement.
Learn more.

Data + Memory - Current measurement data is added to the data in memory. Learn more.

Data * Memory - Current measurement data is multiplied by the data in memory. Learn more.

8510 Mode Check to simulate the Agilent 8510 data processing chain as it pertains to Trace Math and
Memory. This setting applies to all channels. When the box is checked or cleared, the PNA performs an
Instrument Preset and retains its setting through subsequent Instrument Presets.

This setting is saved as part of an instrument state. However, when recalled, this setting is assumed only
temporarily. When a subsequent PNA Preset is performed, the PNA reverts to the setting that was in effect
before the state was recalled.

Nith
PH&. Data Flow | Mol ..]:ME : — Giating ‘,Eg';zgt‘ pme |Fomat|
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This represents the relevant portion of the data flow. See the entire PNA data processing chain.

Trace View Options
Data Trace Displays ONLY the Data trace (with selected math operation applied).
Memory Trace Displays ONLY the trace that was put in memory.

Data and Memory Trace Displays BOTH the Data trace (with selected math operation applied). and the
trace that was put in memory.

Learn more about Trace Math (scroll up)

(Data / Memory) and (Data - Memory)

(Data / Memory) and (Data - Memory) math operations are performed on linear data before it is formatted. Because
data is often viewed in log format, it is not always clear which of the two math operations should be used.
Remember: dividing linear data is the same as subtracting logarithmic data. The following illustrates, in general,
when to use each operation.

Use Data/ Memory for normalization purposes, such as when comparing S21 traces "before" and "after" a change
is made or measurement of trace noise. In the following table, the Data/Mem values intuitively show the differences
between traces. It is not obvious what Data-Mem is displaying.

S21 values to compare Data/Mem Data-Mem
0.5dB and 0.6 dB 0.1dB -39.dB
0.5dB and 0.7 dB 0.2 dB -33dB

Use Data - Memory to show the relative differences between two signals. Use for comparison of very small
signals, such as the S11 match of two connectors.

In the following table, Data/Mem shows both pairs of connectors to have the same 2 dB difference. However, the
second pair of connectors have much better S11 performance (-50 and -52) and the relative significance is shown
in the Data-Mem values.

S11 values to compare Data/Mem Data-Mem
-10 dB and -12 dB 2dB -24 dB
-50 dB and -52 dB 2dB -64 dB

Data * Memory and Data + Memory

Use Data * Memory and Data + Memory to perform math on an active data trace using data from your own
formulas or algorithms rather than data from a measurement. For example, if you want to simulate the gain of a
theoretical amplifier placed in series before the DUT, you could:

1. Create an algorithm that would characterize the frequency response of the theoretical amplifier.

2. Enter complex data pairs that correspond to the number of data points for your data trace.

3. Load the data pairs into memory with SCPI or COM commands. The analyzer maps the complex pairs to
correspond to the stimulus values at the actual measurement points.
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4. Use the data + memory or data * memory function to add or multiply the frequency response data to the
measured data from the active data trace.

Note: The data trace must be configured before you attempt to load the memory.

Trace Statistics

You can calculate and display statistics for the active data trace. These statistics are:

e Mean
e Standard deviation

e Peak-to-peak values

You can calculate statistics for the full stimulus span or for part of it with user ranges.

There are nine user ranges per channel. These user ranges are the same as the search domains specified for a
marker search in that same channel; they use the same memory registers and thus share the same stimulus
spans. If you specified search domains with marker search for a channel, you can recall these same spans by
selecting the corresponding user ranges. The user ranges for a channel can overlap each other.

A convenient use for trace statistics is to find the peak-to-peak value of passbhand ripple without searching
separately for the minimum and maximum values.

The trace statistics are calculated based on the format used to display the data.

e Rectangular data formats are calculated from the scalar data represented in the display

e Polar or Smith Chart formats are calculated from the data as it would be displayed in Log Mag format

How to activate Trace Statistics

[ Trace Scale Marker

Mew Trace ...
Delete Trace

Measure 3
Eormat...
kdath / Memany .

Smoothing...

Trace Statistics...

Learn more about using the front panel interface

[T Statistics - Mean, Standard Deviation, Peak ta Peak

Ful Span = |'L|ser Fange

Hal

Start | 300.000 kHz ] stop [300.000kH: 5| Eee]
Help

275



_Trace Statistics dialogboxhelp |

Statistics Check to display mean, standard deviation, and peak to peak values for the active trace.

Span Specifies the span of the active trace where data is collected for a math operation. You can define up to
9 user spans per channel with Start and Stop. You can also define the user spans from the Marker Search

dialog box.
Start Defines the start of a user span.

Stop Defines the stop of a user span.

Learn more about Trace Statistics (scroll up)
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Use Limits to Test Devices

Limit lines allow you to compare measurement data to performance constraints that you define.

@verview

@reate and Edit Limit Lines

isplay and Test with Limit Lines

Testing with Sufficient Data Points

Other Analyze Data topics

Overview

Limit lines are visual representations on the PNA screen of the specified limits for a measurement. You can use
limit lines to do the following:

e Give the operator visual guides when tuning devices.
e Provide standard criteria for meeting device specification.

¢ Show the comparison of data versus specifications.

Limit testing compares the measured data with defined limits, and provides optional Pass or Fail information for
each measured data point.

You can have up to 100 discrete lines for each measurement allowing you to test all aspects of your DUT
response.

Limit lines and limit testing are NOT available with Smith Chart or Polar display format. If limit lines are ON and
you change to Smith Chart or Polar format, the analyzer will automatically disable the limit lines and limit testing.

Note: Limit Lines are NOT currently supported on the Frequency Converter Application. They CAN be used on
basic Frequency Offset measurements.

Create and Edit Limit Lines
You can create limit lines for all measurement traces. The limit lines are the same color as the measurement trace.

Limit lines are made up of discrete lines with four coordinates:

e BEGIN and END stimulus - X-axis values.

e BEGIN and END response - Y-axis values.
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How to create and edit Limit Lines

Limits are created, edited, and activated, with the limit table.

Use one of the following methods to show the limit table:

ELOE B .

Trace Scale Marker

Hew Trace ...
Delete Trace

teazure k
Eaormat...
b ath / Memaony ...

Smoothing...
Trace Statistics...

Tranzform... !

Learn more about using the front panel interface

Limit Table

b RLILLIS
1. 530000 i3 Hix

M 1. 000000 G He 1 S00000 GHx £00 000000 &5 50000 dE

L EE 2 (50000 GH: 200000 GH= 5000000 <8 B0 JE

aFf _ E 0 D000 H D000 o CuDC000 dE:

Note: To ADD a limit line to the table, change the last limit line to either MAX or MIN

1. Inthe Type area of the Limit Table, select MIN or MAX for Limit Line 1.
The MIN value will fail measurements BELOW this limit.
The MAX value will fail measurements ABOVE this limit.

2. Click BEGIN STIMULUS for Limit Segment 1. Enter the desired value.
3. Click END STIMULUS for Limit Segment 1. Enter the desired value.

4. Click BEGIN RESPONSE for Limit Segment 1. Enter the desired value.
5. Click END RESPONSE for Limit Segment 1. Enter the desired value.

6. Repeat Steps 1-5 for each desired limit line.

Displaying and Testing with Limit Lines

After creating limit lines, you can then choose to display or hide them for each trace. The specified limits remain
valid even if limit lines are not displayed.

Limit testing cannot be performed on memory traces.

You can choose to provide a visual and / or audible PASS / FAIL indication.
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With limit testing turned ON:

¢ Any portion of the measurement trace that fails is displayed in red.

e Any portion of the measurement trace that does NOT fail remains unchanged and silent.

PASS is the default mode of Pass / Fail testing. A data point will FAIL only if a measured point falls outside of
the limits.

o If the limit line is set to OFF, the entire trace will PASS.

e If there is no measured data point at a limit line stimulus setting, that point will PASS.

How to display and test with Limit Lines

The following method Invokes a dialog box

Trace Scale Marker

MNew Trace ...
Delete Trace

Meazure *
Format...
kd ath /# b emany

Smoothing...
Trace Statistics. .

Transfarm... !

The following method shows the Limit Table and provides Test ON/OFF and Line ON/OFF capability.

ELCOEBE R B

Sound ON Fail selection is not available from the Active Entry

Learn more about using the front panel interface

x|

Lirnit Teszt
¥ Lirit Test OM

¥ Limit Lire 0N T

I Sound ON Fai —l' ° e
Global Pazs/Fail

v iGlobal pazz/fail display OM:

Palicy: " All Tests Must Pass
= Al Measurements Must Pass

Show T able

Ok Cancel | Help |
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Limit Test dialog box help

Limit Test
Limit Test ON Check the box to compare the data trace to the limits and display PASS or FAIL.

Limit Line ON Check the box to make the limits visible on the screen. (Testing still occurs if the limits are
not visible.)

Sound ON Fail Check the box to make the PNA beep when a point on the data trace fails the limit test.

Global Pass/Fail
The Pass/Fail indicator provides an easy way to monitor the status of all measurements.
Global pass/fail display ON Check to display the Global Pass/Fail status.

Policy: Choose which of the following must occur for the Global Pass/Fail status to display PASS:

e All Tests (with Limit Test ON) Must Pass - This setting reads the results from the Limit Tests. If all tests
(with Limit Test ON) PASS, then the Global Pass/Fail status will PASS.

¢ All Measurements Must Pass - This more critical setting shows FAIL unless all measured data points fall
within established test limits and Limit Test is ON. Note: With this selection, all Limit Tests could PASS,
yet the Global Pass/Fail status show FAIL. This is because Limit Tests default to Pass and Global
Pass/Fail with 'All Measurements Must Pass' selected defaults to FAIL.

Show Table Shows the table that allows you to create and edit limits.

Hide Table Makes the limits table disappear from the screen.

Note: To ADD a limit line to the table, change the last limit line to either MAX or MIN

Learn more about displaying and testing with Limits (scroll up)

521 Loa ag
1000081

Testing with Sufficient Data Points

Limits are checked only at the actual measured data points. Therefore, It is possible for a device to be out of
specification without a limit test failure indication if the data point density is insufficient.

The following image is a data trace of an actual filter using 11 data points (approximately one every vertical
graticule). The filter is being tested with a minimum limit line (any data point under the limit line fails).

Although the data trace is clearly below the limit line on both sides of the filter skirts, there is a PASS indication
because there is no data point being measured at these frequencies.

DO0dE

TiPE | BEGIMSTIMULLS | EWMD STIMULLS | BEGIN RESPOMSE | EMD RESPOMSE

MY = 15000000 MHz 215000000 MHz 100000000 g8 10, 00000 4B

2 OFF 0. DO0000 Hz O0DO0a0 Hz 0000000 &8 0. 000000 4B
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The following image shows the exact same conditions, except the number of data points is increased to 1601. The
filter now fails the minimum limit test indicated by the red data trace.

T9FE | BEGIMSTIMULUS | EWDSTIMULDS | BE

1 MIN - | 125000000 MHz 215000000 MHz -10.000000 dE -10.000000 4B
2 OFF 0000000 Hz 0000000 Hz 0000000 JE 0000000 JE
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Save and Recall a File

The PNA allows you to save and recall files to and from an internal or external storage device in a variety of file
formats.

How to Save a File

How to Recall a File

Imstrument / Calibration State Files (.cst, .sta, .cal)

Measurement Data Files (.prn, .SnP, .cti)

efine Data Saves

Managing Files without a Mouse

Other Data Outputting topics

How to Save a File

Use one of the following methods:

[ File Wiew Channel Sweep |

Becall...
-»1 UszerPreszet sta

Save g!. !

. EISW" l " Gave 1' Save bs I .ﬁ.utnSavel

Save Immediately saves the PNA state and possibly calibration data to the filename and extension you used
ﬂ/hen you last performed a Save. Only .cst and .sta files are remembered when Save is performed. This file will
—de overwritten the next time you click Save. To prevent this, use one of the following methods.

Save As Invokes the Save As dialog box.

Auto Save (Only available from the Active Entry keys) Saves state and calibration data to the internal hard
disk in the C:\Program Files\Agilent\Network Analyzer\Documents folder. A filename is generated automatically
using the syntax "atxxx.cst"; where xxx is a number that is incremented by one when a new file is Auto Saved.

Note: You can NOT save Frequency Converter Application .S2P files using this method. To learn how, see
Using FCA, Save Data.

Learn more about using the front panel interface
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Saveds
Seweir | 7 Documents | 4= cF -
Flepatt:  C:hProgram Fleshhgleni\H ebaoik Analaes\Dacumenlz',

il |

Fie name: | Sewe

Save 26 ee: [Shale ond Lo Get [* oot [ —

Edk Filerams..

i

Save As dialog box help

Save in Allows you to navigate to the directory where you want to save the file.
File name Displays the filename that you either typed in or clicked on in the directory contents box.
Save as type

The following file types save Instrument states and Calibration data. These file types are only recognized by
Agilent PNA Series analyzers. Learn more about these file types.

e *.cst - save both Instrument state and a reference to the Cal Set data
e *.sta - save instrument state only (no calibration data)

e *.cal - save Calibration data only (no Cal Set)

The following file types save Measurement data for use in spreadsheet or CAE programs. Click to learn more
about these file types.

e *.prn

e *.slp, *.s2p, *.s3p

e *cti (citifile)

Note: To save the PNA screen as .bmp, .jpg, or .png graphics file types, click File / Print to File. Learn more.

Save Saves the file to the specified file name and directory.
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How to Recall (open) afile

Use one of the following methods:

File Wiew Channel Sweer

. Save ! Chrl+5 |
Recal F1 ] F2 I F3 .
. Pressl_ repeatedly, then \ L | I

Learn more about using the front panel interface

Riecall

il |

Lok i | 1 Dacuments | 4= cF -
Flepatt:  ChFrogram Flesthhgilen\N ebaoik, Analzes\Dacumelz',

b

Fiename: I H“_I"I
Figs 0l tpe:  [Stale and Lo Get - oot =] el |
Edt Filsnams.. | Help |

Recall dialog box help

Look in Allows you to select the directory that contains the file that you want to recall.

File name Displays the filename that you either typed in or clicked on in the directory contents box.
Files of type Allows you view and select files that are listed in categories of a file type.

Recall Recalls the file displayed in the file name box.

Note: *slp, *s2p, *s3p files cannot be recalled by the PNA.

Instrument State / Calibration Files

You can save, and later recall, instrument setups and calibration data. Almost every PNA setting is saved and
recalled with the Instrument State. The following PNA settings are NOT saved and recalled with Instrument State:

1. GPIB address

2. RF power ON/OFF (Learn more.)

3. Test set |/O settings

There are three file types that save and recall these files:

e * sta files contain Instrument State but no cal data or reference to cal data.
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e * cal files contain Calibration data; NOT as a reference to the Cal Set.

e *cst files contain both Instrument State AND a reference to the Cal Set being used. Learn more about Cal
Sets. Recalling a *.cst file saves time recalling both the instrument state and the calibration data for each
measurement.

Measurement Data Files

Measurement data is saved as ASCII file types for use in a spreadsheet or CAE programs. The following three file
types are used by the PNA. You can select the content and the format of *.SnP files and *.cti files through the
Define Data Saves dialog box.

*morn files

*#SnP (Touchstone)

*acti (Citifile)

*.prn Files

Read directly into rows and columns by spreadsheet software, such as Microsoft® Excel.

Contain formatted and corrected stimulus and response data.

Contain comma-separated list for the current active trace ONLY.

Are Output only - it cannot be read by the analyzer.

Example:

"S11 Log Mag”

"Frequency (Hz)", "dB"
3.000000e+005 -3.528682e+001
4.529850e+007 -2.817913e+001
9.029700e+007 -3.216808e+001
1.352955e+008 , -3.101017e+001 ,

SnP Format (*.s1p, *.s2p, *.s3p)

This file format is used by CAE programs such as Agilent's Microwave Design System (MDS) and Advanced
Design System (ADS).

Note: Frequency Converter Application .S2P files are saved using a different method. See Using FCA, Save Data.

e SnP data is Output only; it cannot be read by the analyzer.

e SnP data can be saved in various formats. See Define Data Saves

e The amount of data that is saved depends on the file type that you specify:
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File Type # of Ports # of S-parameters saved

*slp 1 1 S-parameter
*s2p 2 4 S-parameters
*.s3p 3 9 S-parameters

SnP data is generally used to gather all 4 S-parameters for a fully corrected measurement. The PNA fulfills this
request using the data that is available on the channel of the active measurement.

o If full 2-port correction is applied, then valid data is returned for all 4 corrected s-parameters.

e If correction is NOT applied, the PNA returns as much applicable raw data as possible using S-parameter
measurements on the selected channel.

e Data that is not available is zero-filled.

For example, if correction is NOT applied and the active measurement is S11, and an S21 measurement also
exists on the channel, then data is returned for the S11 and S21 measurements. Data for S12 and S22 is not
available and therefore returned as zeros.

All valid data is saved using the same format and settings as the active measurement. For example, if the active
measurement settings include port extensions, time domain, and smoothing, then all valid data is processed and
saved using these same settings.

SnP Data Output

SnP files contain header information, stimulus data, a response data pair for EACH S-parameter measurement.
The only difference between S1P, S2P, and S3P files is the number of S-parameters that are saved.

The following is a sample of Header information:

' Agi | ent Technol ogi es, E8362B, US42340026, Q 03. 54

I Agi | ent E8362B: Q 03.54

I Date: Friday, April 25, 2003 13:46:41

ICorrection: S11(Full 2 Port SOLT,1,2) S21(Full 2 Port SOLT,1,2) S12(Full 2 Port
SOLT, 1,2) S22(Full 2 Port SOT, 1, 2)

I S2P File: Measurenents: S11, S21, S12, S22:

# H SR R50

Note: Although the following shows Real / Imag pairs, the format could also be LogMag / Phase or LinMag / Phase

*slp Files
Each record contains 1 stimulus value and 1 S-parameter (total of 2 values)
Stim Real (Sxx) Imag(Sxx)

*.s2p Files
Each record contains 1 stimulus value and 4 S-parameters (total of 8 values)
Stim Real (S11) Imag(S11) Real(S21) Imag(S21) Real(S12) Imag(S12) Real(S22) Imag(S22)

*s3p Files
Each record contains 1 stimulus value and 9 S-parameters (total of 18 values)

Stim Real (S11) Imag(S11) Real(S12) Imag(S12) Real(S13) Imag(S13)
Real (S21) Imag(S21) Real(S22) Imag(S22) Real(S23) Imag(S23)
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Real (S31) Imag(S31) Real(S32) Imag(S32) Real(S33) Imag(S33)

Note: *.s3p files require 3 lines per stimulus.

*cti CitiFiles
Citifile format is compatible with the Agilent 8510 Network Analyzer and Agilent's Microwave Design System
(MDS). You can do the following using citifiles :

e save the active trace, or all traces. (see Define Data Saves

e save formatted or unformatted citifile data

Save Formatted data

1. Setthe format using Define Data Saves.

2. Click File then Save As

3. Select Citifile Formatted Data (*cti)

e See Note under Recalling Citifiles Using the PNA

e On the data access map, Formatted data is taken from location 2 or 4.

Save Unformatted data

1. Click File Save As

2. Select Citifile Data Data (*cti)

On the data access map, Unformatted data is taken from the block just before Format.

Recalling Citifiles Using the PNA
To read citifiles using the PNA, click File then Recall. Specify (*.cti)

The recalled files are displayed on the PNA using new windows and channels.

¢ The new window numbers begin with the next available window number.

e New channel numbers begin with channel 9.

When recalling citifiles, an error is displayed if you exceed the PNA windows and channels limitations.

Note: Recalled citifile data is ALWAYS displayed on the PNA using LogMag format, regardless of how the file was
stored.

Define Data Saves
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How to select Define Data Saves

Eile “iew Channel Sweep C:

Becall...

Save Ctil+5
Save b

Define Data Saves...
Manage Files. .. k

Learn more about using the front panel interface

Define: Data Saves |

Drafine &5CI1 fle data saves
— CitiFile [“.CTI] Corbarts — — CiliFik [*CTI) Foima 3P Foima:

& A 0+ Auta & A

" Sngle Trace " LoagMagésngle (0B degies:| T Loghograngle (4B degrees]

7 Digplayed Traces " LinMagiivige |unikideg| 7 Linkd@g/ng ke [uril ! de)

™ Realdmegnzn, I Aealimagiang
Cancel | Hep |

Define Data Saves dialog box help

CitiFile Contents Determines what is saved to a .cti file.

Auto - Saves the active trace. Additional traces are saved if correction is ON and Full 2-port or Full 3-port
calibration is performed. For Full 2-port calibration, 4 traces are saved. For Full 3-port calibration, 9 traces
are saved.

Single Trace - Saves the active trace in the currently selected window.

Displayed Traces - Saves all displayed data traces

Citifile Formatted Data

Auto - Output is in the currently selected trace format. If other than LogMag, LinMag, or Real/Imag, then
output is in Real/Imag.

LogMag, LinMag, Real/lmag - Select output format. All LogMag and LinMag output is in degrees.

SnP Formatted Data (.s1p, .s2p, .s3p)

Auto - Output is in the currently selected trace format. If other than LogMag, LinMag, or Real/Imag, then
output is in Real/lmag.

LogMag, LinMag, Real/Imag - Select output format. All LogMag and LinMag output is in degrees.

Manage Files without a Mouse

The Manage Files dialog box is designed to be used from the front panel. It performs the same function as
Windows Explorer, but can be used without the use of a mouse or keyboard.

Learn more about using the Front-panel interface.
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Manage Files [ 2] =]

Look e [ 3 Dozuements - @k

DDocwwert:  Fhatic Bl a0t0 cst E1ai016 e
N Bhznosc B0 cat Bl Lt
Ehaacs £ 22008 c2t Biamzecs Ehaiges
£ 001,03 a7 st mETIEL =IEILES
) 2007 o B 2008 st B 2014 st =IETES
P 003 cst B 2009 0t =R LTS Bjanzt e
i | L1
— | Recal

Flesoflype:  [State and Cal Set [cat) i
Rename |  Delete | Delteal | MewFoker | Hep |

ET' Dirag R in File List 1o meve. Right-cick bo copy. delate of ienaime.

Manage Files dialog box help

Recall Opens a Network Analyzer State already stored in memory.
Rename Renames a file that is selected in the open folder.
Delete Removes a selected file from the open folder.
Delete All Removes all files of the file type selected that appear in the open folder.
New folder Create a new folder and give it a name
If using a mouse:
Files can be moved by dragging them in the file contents.

Right click in the topic page to carry out file management features.
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Drive Mapping

Drive mapping allows you to share disk drives between the PNA and an external computer. You can either map
from the PNA, or from your PC, to the other.

From the PNA, map to adrive on an External PC

Rrom an External PC, map to adrive on the PNA

To prepare for Drive Mapping:

Both the PC and PNA must be connected to a shared computer network
You must know the full computer name of the PC (or analyzer) you are mapping TO. Tell me how

Your logon and password on the analyzer must be the same as that on the external PC. You can add your
PC logon to the analyzer. Tell me how

Note: These procedures require a mouse and keyboard. Also, the external PC must have Windows NT 4.0 (or

later).

From the Analyzer, map to a drive on the External PC

On the external computer desktop, go to Windows Explorer. In the listing of drives, right click on the drive
you want to share. Click Sharing.

In the dialog box, select Shared As. In the Share Name box, use the arrow key or type in a share name for
the drive. For example: C$. Click OK.

On the analyzer desktop, click Windows Explorer. From the Tools menu, click Map Network Drive. (To get
to the analyzer desktop, click View, then click Title Bars)

If you would like to connect to your external PC using a different logon, click Connect using a different
Logon. This logon must be registered on the analyzer and you must be currently logged on the external PC
using this logon.

1. Inthe Connect as box, type your logon name.
The logon name and password must be exactly the same on both the external PC and the analyzer.

2. Inthe Password box, type the logon password that you use on the external computer. Click OK. The
logon name and password must be exactly the same on both the external PC and the analyzer.

In the Folder box, type \(full computer name of analyzer)\share name (from step 2). (For example:
\SLT1234\C$)

Click Finish.

From an External PC, map to a drive on the Analyzer

1. On the analyzer desktop, click Windows Explorer. Right click on the drive you want to share. Click on

Sharing...
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In the dialog box, select Shared this folder. In the Share Name box, type in a share name for the drive. For
example: C$. Click OK.

On the external PC desktop, click Windows Explorer. From the Tools menu, click Map Network Drive.

If the current logon on your PC is different from the current logon on the analyzer, click Connect using a
different Logon to connect to using the current analyzer logon, .This logon must be registered on the
external PC. To see the current logon on either the PC or analyzer, hold Ctrl - Alt, and press Delete.

1. Inthe Connect as box, type the logon currently being used by the analyzer.
2. Inthe Password box, type the logon password that you use on the external computer. Click OK
In the Folder box, type \computername (prepl)\share name (from step 2). (For example: \SLT1234\C$ )

Click Finish.
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Print a Displayed Measurement

The analyzer allows you to print a displayed measurement to a printer or to a file. The printer can be either a
networked or local. Click on a button to learn how to connect to a printer or print a displayed measurement.

@onnecting a Printer

RArinting

Other Outputting Data topics

Connecting a Printer

You can connect your printer to the PNA using three different connector types:

e Parallel connector

e Serial connector

e USB

Note: Early PNAs have a Centronics connector for connecting a printer. An adapter (36-pin male - 1284-C - to 25-
pin female) was shipped with those PNAs to allow connection with a standard parallel printer cable.

CAUTION: Do NOT connect your printer to the 25-pin female port labeled Ext. Test Set Interface. Voltage levels
of signal lines may damage the printer's 1/O.

To Add a Printer

Note: If you try to print from the PNA application and the Add Printer Wizard appears, click Cancel and add the
printer using the following procedure.

1. From the PNA application, click View then click Minimize Application
2. On the Windows taskbar, click Start, point to Settings, then click Printers.
3. Double-click Add Printer.

4. Follow the instructions in the Add Printer Wizard.

For more information, refer to Microsoft Windows Help or your printer documentation.

Printing

Rrint a Hardcopy

Rrint Options

Rrint to File

The measurement information on the screen can be printed to any local or networked printer that is connected to
the analyzer. The amount of measurement information printed is selected by the print options settings.

292



The graphic below shows an example of how a screen-capture image appears when printed. The print options
settings allows you to customize the printed form of the measurement information.

How to Print a Hardcopy

Use one of the following methods

File Wiew Channel Swee

Recall...

Save Clrl+5
Save A

M anage Files...

Frint Dptiugs...
=

Learn more about using the front panel interface

Note: For information on the choices in the Print dialog box, see Windows 2000 Help.

Print Options

The Print Options Dialog Box allows flexibility in the appearance that measurement data is printed. After selecting
the options, click Print... to obtain a hard-copy.
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How to select Print Options

File “iew Channel Swee

Recall..

Save Ctrl+5
Save d

tanage Files. .

Friri... Ctrl+F

Frint to File... !

Learn more about using the front panel interface

Print Options =]
—Windows

¥ Frint

Minimurm wertical gsize I 0.5 E

[~ Print one window per page
[ Only prift active window

— Channel Settingz T able
v Frirt

[” Expand segment data

— Trace Attributez Table
IV Frint

[~ Print marker data

0k Cancel | Help

_Print Options dialogboxhelp |
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Windows
Print Check to print measurement windows.

Minimum vertical size Adjust to change the amount of a page that the measurement window fills. The
adjustment range is from .4 to 1.0 of a page.

Print one window per page Check to print one window per page. Clear to print all selected windows
without a forced page break.

Only print active window Check to print only the active window. Clear to print all windows.

Channel Settings Table
Print Check to print the channel settings table.

Expand segment data Check to print segment data. The amount of data depends on how much the sweep
is segmented.

Trace Attributes Table
Print Check to print the Trace Attributes Table. The Trace Attributes are measurement type, correction
factors ON or OFF, smoothing, options, and marker details. The Trace Attributes are listed by Trace ID# (1
to 4), for each window.

Each Trace ID# can have multiple entries depending on the number of markers associated with the trace.
The marker details are marker number, position and response. If there are multiple markers on a trace, the
trace attributes are only shown for the first marker. However, the trace attributes for the first marker apply to
all other markers on that trace.

The options column can have one or more options. D for Delay, M for Marker, G for Gating. Multiple options
selected would appear as follows: DMG.

Print marker data Check to print all marker data. The amount of data depends on how many markers are
created.

Print to a File

The analyzer can save a screen-capture image in any of the following formats:
e .bmp (bitmap) format
e .jpg format

e .png format

The analyzer automatically saves the file to the current path. If not previously defined, the analyzer automatically
selects the default path C:\Program Files\Agilent\Network Analyzer\Documents\

A .bmp file, like a .prn file, can be imported into software applications such as Microsoft Excel, Word, or Paint to
display a screen-capture image.
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How to Print to a File

[ File Wiew Channel Swee
Recall..
Save Chrl+5
Save fz..
tanage Files. .

Frin... Chrl+F
Frint Dptions...
Frint ko File...

- My
Learn more about using the front panel interface

See Save and Recall files for more information.
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PNA Object Model

—p-l Channels

—_pl Measurements |

i LimitTest

£
:

-}| Cal Sets

Traces

r-| PowerSensors

il

CalFactorsegs

b PowerLossSegments |

Lo [Fovertomstegmert |

Legend

_ |Cullectiun| |Interfat:e

See a list of obsolete commands.
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Application Object

Description

The Application object is the highest object in the PNA object model. This object presents methods and properties
that affect the entire analyzer, rather than a specific channel or measurement. For example, the application object
provides the GetlDString method. There's only one ID string for the instrument, unrelated to the channel or
parameter being measured. Likewise, the TriggerSignal Property is global to the instrument. You can elect to use
an internally generated (free run) trigger or a manual trigger. Either way, that type of trigger generation will be used
on all measurements, on all channels. Therefore, it is under the Application object.

Accessing the Application object
This object is unique in that you must create this object rather than just get a handle to it.

Dim app As Agi | ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agil ent PNAB35x. Appl i cati on", <anal yzer Nanme>)

Replace <analyzerName> with the full computer name of your PNA. For example, "My PNA". See Change
Computer Name.

See Also:
PNA Automation Interfaces
The PNA Object Model

Getting a Handle to an Object.

(Bold Methods or Properties provide access to a child object)

Methods Interface Description
See History
ActivateWindow IApplication Makes a window object the Active Window.
AllowAllEvents IApplication Monitors all events
i!owEventCateqorv IApplication Monitors an event category
AllowEventMessage IApplication Monitors an event
AllowEventSeverity IApplication Monitors an event severity level
BuildHybridKit IApplication Defines the user kit as portlkit + port2Kkit.
Channel IApplication Stimulus values like frequency, power, IF bandwidth, and number
of points.

CreateCustomMeasurementEx IApplication3 Creates a new custom measurement with initialization.

CreateCustomMeasurement IApplication OBSOLETE - CreateCustomMeasurementEx Method

CreateMeasurement IApplication Creates a new measurement.

CreateSParameter IApplication OBSOLETE - Use Create SParameterEX Method
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CreateSParameterEx

DeleteShortCut

DisallowAllEvents

DoPrint

ExecuteShortcut

GetAuxIlO

GetCalManager

GetExternalTestSetlO

GetMaterialHandlerlO

GetShortcut

LaunchCalWizard

ManualTrigger

Preset

PrintToFile

PutShortcut
uit

Recall

RecallKits

Reset

RestoreCalKitDefaults

RestoreCalKitDefaultsAll

Save

SaveCitiDataData

SaveCitiFormattedData

SaveKits

SetFailOnOverRange

ShowsStatusBar

IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication
IApplication

IApplication

IApplication

IApplication
IApplication
IApplication
IApplication

IApplication4

IApplication4

IApplication

IApplication

IApplication

Creates a new S-Parameter measurement with a 3-port load.
Removes a macro (shortcut) from the list of macros

Monitors NO events

Prints the screen to the active Printer.

Executes a macro (shortcut) stored in the analyzer.

Returns a handle to the AuxIO interface

Returns a handle to the CalManager interface

Returns a handle to the ExternalTestSet IO interface
Returns a handle to the MaterialHandlerlO interface

Returns the title and path of the specified macro (shortcut).
Launches the Cal Wizard

Triggers the analyzer when TriggerSignal = naTriggerManual.
Resets the analyzer to factory defined default settings.
Saves the screen data to bitmap (.bmp) file of the screen.
Puts a Macro (shortcut) file into the analyzer.

Ends the Network Analyzer application.

Recalls a measurement state, calibration state, or both from the
hard drive into the analyzer.

Recalls the calibration kits definitions that were stored with the
SaveKits command.

Removes all existing windows and measurements.
Restores the factory defaults for the specified kit.
Restores the factory defaults for all kits.

Saves files to disk

Saves UNFORMATTED trace data to .cti file.

Saves FORMATTED trace data to .cti file.

Saves all cal kits to disk.

Causes over range values to return an error code

Shows and Hides the Status Bar.
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ShowsStimulus IApplication Shows and Hides Stimulus information.

ShowTitleBars IApplication Shows and Hides the Title Bars.

ShowToolbar IApplication Shows and Hides the specified Toolbar.

UserPreset IApplication7 Performs a User Preset.

UserPresetLoadFile IApplication7 Loads an existing instrument state file (.sta or .cst) to be used for

User Preset.

UserPresetSaveState IApplication7 Saves the current instrument settings as UserPreset.sta.
Properties Description
ActiveCalKit IApplication Returns a pointer to the kit identified by kitNumber.
ActiveChannel IApplication Returns a handle to the Active Channel object.
ActiveMeasurement IApplication Returns a handle to the Active Measurement object.
ActiveNAWindow IApplication Returns a handle to the Active Window object.
ArrangeWindows IApplication Sets or returns the arrangement of all the windows.
CalKitType IApplication Sets or returns the calibration kit type for to be used for calibration
or for kit modification. Shared with the CalKit object.
Capabilities IApplication4 Return capabilities of the remote PNA.
Channels IApplication Collection for iterating through the channels
CoupledMarkers IApplication Sets (or reads) coupled markers ON and OFF
DisplayAutomationErrors IApplication2 Enables or disables automation error messages from being

displayed on the screen. U

DisplayGlobalPassFail IApplication6 Shows or hides the dialog which displays global pass/fail results.

ExternalALC IApplication Sets or returns the source of the analyzer leveling control.

GPIBAddress IApplication8 Sets and returns the PNA GPIB address.

GPIBMode IApplication Makes the analyzer the system controller or a talker/listener.

IDString IApplication Returns the model, serial number and software revision of the
analyzer

Locall ockoutState IApplication4 Prevents use of the mouse, keyboard, and front panel while your

program is running.

Measurements IApplication Collection for iterating through the Application measurements.
MessageText IApplication Returns text for the specified eventID
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Nawindows
NumberOfPorts

Options

Port Extensions

Preferences

ScpiStringParser

SecurityLevel

SICL

SICLAddress

SourcePowerCalibrator

SourcePowerState

SystemlmpedanceZ0

SystemName
TriggerDelay

TriggerSetup

TriggerSignal

TriggerType

UserPresetEnable

VelocityFactor

Visible

WindowState

Events

OnCalEvent

OnChannelEvent

OnDisplayEvent

IApplication
IApplication
IApplication

IApplication

IApplication5

IApplication

|Application4

IApplication5

IApplication8

IApplication2

IApplication
IApplication
IApplication
IApplication

IApplication4

IApplication
IApplication
IApplication7

IApplication

IApplication

IApplication

Interface

IApplication
IApplication

IApplication

Collection for iterating through the Application windows.
Returns the number of hardware source ports on the PNA

Returns the options on the analyzer

Preferences for saving citifiles.

Provides the ability to send a SCPI command from within the COM
command.

Turns ON or OFF the display of frequency information.

Allows control of the PNA via SICL

Sets and returns the PNA SICL address

Allows capability for performing source power calibrations.

Turns Source Power ON and OFF.

Sets the analyzer impedance value.
Returns the full computer name of the PNA.
Sets or returns the delay time for a trigger.

Controls triggering for the entire PNA application.

Obsolete - use Source Property

Obsolete - use Scope Property
'‘Checks' and 'clears' the enable box on the User Preset dialog box.

Sets the velocity factor to be used with Electrical Delay, Port
Extensions, and Time Domain marker distance calculations.

Makes the Network Analyzer application visible or not visible.

Sets or returns the window setting of Maximized, Minimized, or
Normal.

Shared with the NAWindow Object

Description

Triggered by a calibration event.
Triggered by a channel event.

Triggered by a display event.
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OnHardwareEvent

OnMeasurementEvent

OnSCPIEvent

OnSystemEvent

OnUserEvent

IApplication History

IApplication
IApplication
IApplication
IApplication

IApplication

Triggered by a hardware event.
Triggered by a measurement event.
Triggered by a SCPI event.
Triggered by a system event.

For future use

Interface  Introduced with PNA Rev:

IApplication 1.0
IApplication2 3.0
IApplication3 3.2
IApplication4 3.5
IApplication5 4.0
IApplication6 5.0
|Application7 5.0

IApplication8 5.2
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CalFactorSegments Collection

Description

A collection object that provides a mechanism for iterating through the segments of a power sensor cal factor table.

Accessing the CalFactorSegments collection
Di m app As Agil ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cation", <anal yzer Name>)

Di m cal Fact As Cal Fact or Segnent s
Set cal Fact = app. Sour cePower Cal i br at or. Power Sensor s(1) . Cal Fact or Segnent s

See Also:
Collections in the Analyzer
The PNA Object Model

Methods Description
Add Adds a PowerSensorCalFactorSegment object to the collection
Ite Use to get a handle to a PowerSensorCalFactorSegment object

in the collection.

Remove Removes an object from the collection.

Properties Description

Count Returns the number of objects in the collection.

Parent Returns a handle to the Parent object (PowerSensor) of this
collection.
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Calibrator Object

See Calibrator Methods and Properties

See |CalData Interface for putting and getting typed Calibration data.

Description

The Calibrator object, a child of the channel, is used to perform an Unguided calibration.

Note: You can NOT perform a full 3 or 4-port using the Calibrator object; you must use the GuidedCalibration
object.

There must be a measurement present for the calibrator to use or you will receive a "no measurement found" error.
Therefore, to perform a 2-port cal, you must have any S-parameter measurement on the channel. For a 1-port
measurement, you must have the measurement (S11 or S22) on the channel. The same is true for a response
measurement.

There are a number of approaches to calibration with the calibrator object:

e You can collect data yourself and download it to the ACQUISITION buffer. The acquisition buffer holds the
actual measured data for each standard. See the PNA data map.

Calibrator.SetCallnfo

Connect a standard

Trigger a sweep

Retrieve the data for the standard
Download the data - calibrator.putStandard

Repeat for each standard

N o o~ w NP

Calibrator.CalculateErrorCoefficients

e You can tell the calibrator to acquire a standard. In this case, the calibrator collects the data and places it in the
ACQUISITION buffer.

Connect a standard

Calibrator.AcquireCalStandard2

ﬂ.. Calibrator.SetCallnfo
2
3
4. Repeat for each standard
5

Calibrator.CalcuateErrorCoefficients

e You can put previously-retrieved error terms in the error correction buffer.

1. PutErrorTerm
2. Repeat for each term

3. Measurement.Caltype = pick one

e You can also "piece together" a 2-port cal from two 1-port cals (S11 and S22) and four response (thru) cals. The
system will detect that all the standards needed for a 2-port cal have been acquired even though they may not
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have gathered at the same time.

Accessing the Calibrator object
Di m app As Agi | ent PNA835x. Appl i cati on

Set app = Creat ebj ect ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nane>)

Dimcal As |Calibrator
Set cal = app. ActiveChannel . Cali brat or

See Also:

e PNA Automation Interfaces
e The PNA Object Model

e Learn about reading and writing Calibration data.

Methods Interface
See History
AcquireCalConfidenceCheckECAL ICalibrator

AcquireCalConfidenceCheckECALEXx I[Calibrator4

AcquireCalStandard ICalibrator
AcquireCalStandard2 ICalibrator
CalculateErrorCoeffecients ICalibrator
DoECAL1Port ICalibrator
DoECAL1PortEx ICalibrator4
DoECAL2Port ICalibrator
DoECAL2PortEx ICalibrator4
DoneCalConfidenceCheckECAL ICalibrator
GetECALModulelnfo ICalibrator
Get ECALModulelnfoEx ICalibrator4
getErrorTerm ICalibrator
getStandard ICalibrator
putErrorTerm ICalibrator

Description

Obsolete - use AcquireCalConfidenceCheckECALEXx

Transfers ECAL confidence data into analyzer memory

Obsolete - use AcquireCalStandard2

Causes the analyzer to measure a calibration standard.
Also provides for sliding load.

Generates Error Terms from standard and actual data in
the error correction buffer.

Obsolete - use DOECAL1PortEx
Completes a 1 port ECAL
Obsolete - use DOECAL2PortEx

Completes a 2 port ECAL

Concludes an ECAL confidence check

Obsolete - use Get ECALModulelnfoEx
Returns information about the attached module

Obsolete- replaced by GetErrorTermByString

Obsolete - replaced by GetStandardByString

Obsolete - replaced by PutErrorTermByString
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putStandard

SaveCalSets

setCallnfo

Properties

AcquisitionDirection

ECALCharacterization

ECALCharacterizationEx

ECALCharacterizationindexList

ECAL Isolation

ECALModuleNumberList

ECALPortMap

ECALPortMapEXx

ISECALModuleFound

ISECALModuleFoundEx

OrientECALModule

Simultaneous2PortAcquisition

ICalibrator History

ICalibrator

ICalibrator

ICalibrator

Interface

ICalibrator

ICalibrator2

ICalibrator4

ICalibrator6

ICalibrator

ICalibrator6

ICalibrator3

ICalibrator4

ICalibrator

ICalibrator4

ICalibrator3

ICalibrator

Obsolete - replaced by PutStandardByString

Writes new or changed Cal Sets to disk.
Shared with the CalManager Object

Specifies the type of calibration and prepares the
internal state for the rest of the calibration.

Description

Specifies the direction in a 2-Port cal using one set of
standards.

Obsolete - use ECALCharacterizationEx

Specifies which set of characterization data within an
ECal module will be used for ECal operations with that
module.

Returns a list of characterizations stored in the specified
ECal module.

Obsolete - No replacement

Returns a list of index numbers to be used for referring
to the ECal modules that are currently attached to the
PNA.

Obsolete - use ECALPortMapEXx

Specifies which ports of the ECal module are connected
to which ports of the PNA.

Obsolete - use ISECALModuleFoundEx

Obsolete - use ECALModuleNumberList and
ECALCharacterizationindexList

Specifies if the PNA should perform orientation of the
ECal module during calibration.

Allows the use of 2 sets of standards at the same time.
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Interface  Introduced with PNA Rev:
ICalibrator 1.0
ICalibrator2 3.1
ICalibrator3 3.1
ICalibrator4 3.5

ICalibrator6  4.87

ICalData Interface
Description

Contains methods for putting Calibration data in and getting Calibration data out of the analyzer using typed data.
This interface transfers data more efficiently than variant data.

There is also an [CalData Interface on the CalSet Object

Learn about reading and writing Calibration data.

Methods Description

getErrorTermComplex Retrieves error term data

getStandardComplex Retrieves calibration data from the acquisition data buffer (before error-terms are
applied).

putErrorTermComplex Puts error term data

putStandardComplex Puts calibration data into the acquisition data buffer (before error-terms are applied).

Properties Description

None

ICalData History

Interface  Introduced with PNA Rev:

ICalData 1.0
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CalKit Object

Description

The calkit object provides the properties and methods to access and modify a calibration kit. The calkitType
property can be set from two objects:

e Application object - app.calKitType

e CalKit object - calKit.calKitType

Both of these commands specify or read the calibration kit type. When specified, the cal kit also becomes the
Active cal kit.

Accessing a CalKit object
To get a handle to a cal kit, use app.ActiveCalKit.

The calKit object behaves differently from other objects in the system in that you can only have a handle to one cal
kit -- the active calkit. Therefore, when you change the calkitType from either the Application object or the CalKit
object, you may also be changing the object to which you may have other references.

For example, the following example specifies two calKit type objects and in turn, assigns them to two different
variables: ck1 and ck2.

Di m app As Agil ent PNA835x. Appl i cati on
Dimckl As cal Kit
Dimck2 As cal Kit

Set app = Creat eCbj ect ("Agil ent PNA835x. Appl i cati on", <anal yzer Nane>)
app. Cal Kit Type = naCal Kit_User1

Set ckl = app. ActiveCal Ki t

ckl. Name = "My Cal Kit1"

app. Cal Kit Type = naCal Kit_User 2
Set ck2 = app. ActiveCal Ki t
ck2. Namre = "My Cal Ki t 2"

"'f:nt "ckl: " & ckl.Nane
nt "ck2: " & ck2. Nanme

When the pointer to each of these kits is read (printed), they each have a pointer to the last kit to be assigned to
the Active cal kit:

ckl: My CalKit2
ck2: My CalKit2

See Also:
PNA Automation Interfaces
The PNA Object Model

(Bold Methods or Properties provide access to a child object)
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Methods

getCalStandard

GetStandardsForClass

SetStandardsForClass

Properties

CalKitType

Name
PortLabel

StandardForClass

ICalKit History

Interface

ICalKit

Description

Returns a handle to a calibration standard for modifying its definitions.

Returns the calibration standard numbers for a specified calibration class.

Sets the calibration standard numbers for a specified calibration class

Description

Sets or returns the calibration kit type for to be used for calibration or for kit
modification.

Shared with the Application object.
Sets and returns the name of the cal kit
Labels the ports for the kit; only affects the cal wizard annotation.

Obsolete Use GetStandardForClass and SetStandardForClass.

Maps a standard device to a cal class.

Introduced with PNA

Rev:

1.0
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CalManager Object

Description

Use this interface to list, save, and delete Cal Sets.

Accessing the CalManager object

Get a handle to a the CalManager with the app.GetCalManager Method.

Di m app As Agil ent PNA835x. Appl i cati on

Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Name>)

D m mgr as | Cal Manager
Set ngr = app. Get Cal Manager

See Also:
PNA Automation Interfaces
The PNA Object Model

(Bold Methods or Properties provide access to a child object)

Methods Interface Description
See History
CreateCalSet ICalManager Creates a new Cal Set
CreateCustomcCal ICalManager2 Creates a custom cal object.
DeleteCalSet ICalManager Deletes a Cal Set
GetCalSetByGUID ICalManager Get a handle to a Cal Set
GetCalSetCatalog ICalManager Gets a list of Cal Sets
GetCalSetUsagelnfo ICalManager Returns the Cal Set ID and Error Term ID currently in use
GetCalTypes ICalManager2 Query for a list of available calibration types.
GetRequiredEtermNames ICalManager2 Returns an array of strings specifying the error terms

required by the Cal Type correction algorithm.

SaveCalSets ICalManager Writes new or changed Cal Sets to disk
Shared with the Calibrator Object

Properties

Cal Sets ICalManager  Collection for iterating through all the Cal Sets in the analyzer.
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GuidedCalibration ICalManager4 Used to perform a Guided Calibration.

ICalManager History

Interface  Introduced with PNA Rev:
ICalManager 2.0
CalManager2 3.1
CalManager3 3.5

CalManager4 5.0
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CalSet Object

See |CalData Interface for putting and getting typed Cal Set data.

Description

Use this interface to query and or change the contents of a Cal Set.

Accessing the CalSet object

Get a handle to a CalSet object by using the CalSets collection. This is done through the CalManager object with
the app.GetCalManager Method.

Dim app As Agi | ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nanme>)

Di m cal st As | Cal Set
Set cal st = app. Get Cal Manager. Cal Sets. Iten(1)

See Also:
PNA Automation Interfaces
The PNA Object Model

Reading and Writing Calibration data.

Interface Description

Methods .
See History
CloseCalSet ICalSet Obsolete - No longer necessary.
ComputeErrorTerms ICalSet Computes error terms for the CalType specified by a preceding
OpenCal Set call.
Copy ICalSet Creates a new Cal Set and copies the current Cal Set data into it.
ﬂtErrorTerm ICalSet Obsolete - Use getErrorTermByString
getErrorTermByString ICalSet2 Returns variant error term data by specifying the string name of
the error term.
getErrorTermList ICalSet Obsolete - Use getErrorTermList2
getErrorTermList2 ICalSet2 Returns a list of error term names found in a calset.
GetGUID ICalSet Returns the GUID identifying a Cal Set
getStandard ICalSet Obsolete - Use getStandardByString
getStandardByString ICalSet2 Returns variant standard acquisition data by specifying the string
name of the standard.
getStandardsList ICalSet Obsolete - Use getStandardList2
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getStandardList2

HasCalType

OpenCalSet

putErrorTerm

putErrorTermByString

putStandard

putStandardByString

Save

StringToNACalClass

StringToNAErrorTerm2

Properties

AlternateSweep

Attenuator

AttenuatorMode

CouplePorts
CWEFrequency

Description

DwellTime

FrequencyOffsetCWOverride

FrequencyOffsetDivisor

FrequencyOffsetFrequency

FrequencyOffsetMultiplier

FrequencyOffsetState

IFBandwidth

ICalSet2

ICalSet

ICalSet

ICalSet

ICalSet2

ICalSet

ICalSet2

ICalSet

ICalSet

ICalSet

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

Returns a list of standard names found in a Cal Set.

Verifies that the Cal Set object contains the error terms required to
apply the specified CalType to an appropriate measurement.

Obsolete - No longer necessary.

Obsolete - Use putErrorTermByString

Writes variant error term data by specifying the string name of the
error term.

Obsolete - Use putStandardByString

Writes variant standard acquisition data by specifying the string
name of the standard.

Saves the current Cal Set to disk.

Converts string values from GetStandardsList into enumeration
data

Converts string values from GetErrorTermList into enumeration
data

Description

Reads sweep either alternate or chopped.

Returns the value of the attenuator control for the specified port
number.

Returns the mode of operation (auto or manual) of the attenuator
control for the specified port number.

Returns state of couple ports (ON or OFF)

Returns CW Frequency

Set or return the descriptive string assigned to the Cal Set
Returns the dwell time for the channel.

Reads state of CW Override (ON or OFF)

Reads Frequency Offset Divisor value

Reads Offset Frequency

Reads Frequency Offset Multiplier value

Reads Frequency Offset state (ON or OFF)

Reads IF Bandwidth of the channel
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LastModified

NumberOfPoints

PowerSlope

ReceiverAttenuator

StartFrequency

StartPower

StimulusValues

StopFrequency

StopPower

SweepGenerationMode

SweepTime

SweepType

TestPortPower
ICalSet History

Interface

ICalSet
ICalSet2

ICalSet3

ICalData Interface

Description

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

ICalSet3

Reads the time stamp of when the file was last modified
Returns the Number of Points of the channel.

Returns the Power Slope value.

Returns the value of the specified receiver attenuator control.
Returns the start frequency of the channel.

Returns the start power of the PNA when sweep type is set to
Power Sweep.

Returns x-axis values for stimulus or response frequencies
Returns the stop frequency of the channel.

Returns the stop power of the PNA when sweep type is set to
Power Sweep.

Returns the method being used to generate a sweep: analog or
stepped.

Returns the sweep time of the analyzer.
Returns the type of X-axis sweep that is performed on a channel.

Returns the RF power level for the channel.

Introduced with PNA

Rev:

2.0

3.0

3.2

Use this interface as an alternative to the ICalSet Interface to avoid using variants when transmitting data to and

from the Cal Set

Learn about reading and writing Calibration data.
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getErrorTermComplexByString ICalData3 Returns typed error term data by specifying the string name of
the error term.

getStandardComplexByString ICalData3 Returns typed standard acquisition data by specifying the

string name of the standard.

putErrorTermComplexByString ICalData3 Writes typed error term data by specifying the string name of
the error term.

) |CalData3 Writes typed standard acquisition data by specifying the string
putStandardComplexByString name of the standard.

None

History

The original ICalData Interface was introduced with
PNA 1.0 on the Calibrator Object.

ICalData2 2.0

ICalData3 3.1
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Cal Sets Collection

Description

A collection object that provides a mechanism for iterating through all the Cal Sets in the analyzer. There is no
ordering to the items in the collection. Therefore make no assumptions about the formatting of the collection.

Accessing the CalSets collection

Get a handle to the CalSets collection through the CalManager object with the app.GetCalManager Method.

See Also:

Collections in the Analyzer
The PNA Object Model

Ite Returns a handle to a Cal Set object in the collection.
Remove Deletes the Cal Set residing at position index in the collection.
Count Returns the number of Cal Sets in the collection.
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CalStandard Object

Description

Contains all of the settings that are required to modify a calibration kit.

Accessing the CalStandard object

Get a handle to a standard with the calkit.GetCalStandard Method.

Di m app As Agil ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Name>)

Dm std As | Cal St andard

Set std = app. ActiveCal Kit. Get Cal St andar d(1)

std. Del ay = 0. 00000003

See Also:

PNA Automation Interfaces

The PNA Object Model

Reading and Writing Calibration data.

Method

None

Property Interface

See History

[6:0] ICalStandard
Cl ICalStandard

4

é ICalStandard
Cc3 ICalStandard
Delay ICalStandard
LO ICalStandard
L1 ICalStandard
L2 ICalStandard

Description

Sets and Returns the CO (C-zero) value (the first capacitance value) for the
calibration standard, when the Type is set to "naOpen".

Sets and Returns the C1 value (the second capacitance value) for the calibration
standard, when the Type is set to "naOpen".

Sets and Returns the C2 value (the third capacitance value) for the calibration
standard, when the Type is set to "naOpen".

Sets and Returns the C3 value (the fourth capacitance value) for the calibration
standard, when the Type is set to "naOpen".

Sets and Returns the electrical delay value for the calibration standard.

Sets and Returns the LO (L-zero) value (the first inductance value) for the
calibration standard, when the Type is set to "naShort".

Sets and Returns the L1 value (the second inductance value) for the calibration
standard, when the Type is set to "naShort"..

Sets and Returns the L2 value (the third inductance value) for the calibration
standard, when the Type is set to "naShort"..
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L3 ICalStandard
Label ICalStandard
loss ICalStandard

Maximum ICalStandard
Frequency

Medium ICalStandard

Minimum ICalStandard
Frequency

Type ICalStandard

TZReal ICalStandard?

TZlmag ICalStandard?2

Z0 ICalStandard

ICalStandard History

Interface

CalStandard

CalStandard2

Sets and Returns the L3 value (the third inductance value) for the calibration
standard, when the Type is set to "naShort"..

Sets and Returns the label for the calibration standard.
Sets and Returns the insertion loss for the calibration standard.

Sets and Returns the maximum frequency for the calibration standard.

Sets and Returns the media type of the calibration standard.

Sets and Returns the minumum frequency for the calibration standard.
Sets and Returns the type of calibration standard. Selections are: naOpen,
naShort, naLoad, naThru, naArbitrarylmpedance and naSliding.

Sets and Returns the TZReal value (the Real Terminal Impedance value) for the
calibration standard, when the Type is set to "naArbitrarylmpedance”.

Sets and Returns the TZImag value (the Imaginary Terminal Impedance value) for
the calibration standard, when the Type is set to "naArbitrarylmpedance”.

Sets and Returns the characteristic impedance for the calibration standard.

Introduced with PNA
Rev:

1.0

3.0
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Capabilities Object

Description

These properties return capabilities of the remote PNA.

Accessing the Capabilities object
Di m app As Agi | ent PNA835x. Appl i cation
Set app = Creat eCbj ect ("Agi |l ent PNA835x. Appl i cati on", <anal yzer Nane>)

Dim cap As Capabilities
Set cap = app. Capabilities
See Also:

PNA Automation Interfaces

The PNA Object Model
ICapabilities History

Method

None

Property Description

FirmwareMajorRevision Returns integer portion of firmware revision number.
FirmwareMinorRevision Return decimal portion of firmware revision number.

FirmwareSeries Returns the Alpha portion of the firmware revision number.
InternalTestsetPortCount Returns the number of test ports (2 or 3).

IsFrequencyOffsetPresent Returns the presence of Frequency Offset Option 080 (True or False).

IsReceiverStepAttenuatorPresent Returns the presence of receiver step attenuators (True or False).

IsReferenceBypassSwitchPresent Returns the presence of the reference switch (True or False).

MaximumFrequency Returns the maximum frequency of the PNA.

MaximumNumberOfPoints Returns the maximum possible number of data points.

MaximumReceiverStepAttenuator Returns the maximum amount of receiver attenuation.

MaximumSourceALCPower Returns the maximum amount of source ALC power.

MaximumSourceStepAttenuator Returns the maximum amount of source attenuation.

MinimumFrequency Returns the minimum frequency of the PNA.
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MinimumNumberOfPoints Returns the minimum possible number of data points.

MinimumReceiverStepAttenuator Returns the minimum amount of receiver attenuation.

MinimumSourceALCPower Returns the minimum amount of source ALC power.

ReceiverCount Returns the number of receivers in the PNA.

ReceiverStepAttenuatorStepSize Returns the step size of the attenuator.

SourceCount Returns the number of sources.

ICapabilities History

Introduced with PNA

| Interface Rev:

ICapabilities 3.5
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Channel Object

See SourcePowerCalData Interface for putting and getting typed source power calibration data.

Description

The channel object is like the engine that produces data. Channel settings consist of stimulus values like
frequency, power, IF bandwidth, and number of points.

Accessing the Channel object

You can get a handle to a channel in a number of ways. But first you have to make sure that the channel exists.
When you first startup the analyzer, there is one S11 measurement on channel 1. Thus there is only one channel in
existence. You can do the following:

Di m app As Agi | ent PNA835x. Appl i cation
Set app = Creat eCbj ect ("Agi |l ent PNA835x. Appl i cati on", <anal yzer Nane>)

Di m chan As | Channel

Set chan = app. Acti veChannel
or

Set chan = app. Channel s(2)

The first method returns the channel object that is driving the active measurement. If there is no measurement,
there may not be a channel. Once a channel is created, it does not go away. So if there once was a measurement
(hence a channel), the channel will still be available.

If there is no channel you can create one in a couple ways. You can do the following:

Pna. Cr eat eMeasurenent ( chl, "S11", portl, w ndow2)

or

Pna. Channel s. Add( 2)

The latter will have no visible effect on the analyzer. It will simply create channel 2 if it does not already exist.
See Also:

PNA Automation Interfaces

The PNA Object Model

f lading and Writing Calibration data.
|

(Bold Methods or Properties provide access to a child object)

Methods Interface Description

See History
Abort IChannel Aborts the current measurement sweep on the channel.
AveragingRestart IChannel Clears and restarts averaging of the measurement data.
Continuous IChannel The channel continuously responds to trigger signals.
CopyToChannel IChannel Sets up another channel as a copy of this object’s channel.
GetNumberOfGroups IChannel3 Returns the number of groups a channel has yet to acquire.
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getSourcePowerCalData

getSourcePowerCalDataEx

GetXAxisValues

GetXAxisValues2

Hold

Next IFBandwidth

NumberOfGroups

Preset

PreviousIFBandwidth

putSourcePowerCalData

putSourcePowerCalDataEx

SelectCal Set

Single

Properties

AlternateSweep

Attenuator

AttenuatorMode

Averaging

AveragingCount

AveragingFactor

BalancedTopology

Calibrator

CalSet

IChannel

IChannel4

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel4

IChannel

IChannel

Interface

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel6

IChannel4

IChannel

OBSOLETE - use Get SourcePowerCalDataEx Method

Returns requested source power calibration data, if it exists.

Returns the channel's X-axis values into a dimensioned Variant
array.

Returns the channel's X-axis values into a dimensioned NON-
Variant array.

Puts the Channel in Hold - not sweeping.

A function that returns the Next higher IF Bandwidth value.
Sets the Number of trigger signals the channel will receive.
Resets the channel to factory defined settings.

Returns the previous IF Bandwidth value.

OBSOLETE - use Put SourcePowerCalDataEx Method

Inputs source power calibration data to this channel for a specific
source port.

Specifies the Cal Set to use for the Channel

Channel responds to one trigger signal from any source (internal,
external, or manual). Then channel switches to Hold.

Description

Sets sweeps to either alternate or chopped.

Sets or returns the value of the attenuator control for the specified
port number.

Sets or returns the mode of operation of the attenuator control for
the specified port number.

Turns trace averaging ON or OFF for all measurements on the
channel.

Returns the number of sweeps that have been averaged into the
measurements.

Specifies the number of measurement sweeps to combine for an
average.

Sets and returns the topology of a balanced DUT.

Used to perform an Unguided calibration.
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centerFrequency

channelNumber

CoupleChannelParams

CouplePorts

CWEFrequency

DwellTime

ExternalTriggerDelay

Fixturing

FrequencyOffsetDivisor

FrequencyOffsetFrequency

FrequencyOffsetMultiplier

FrequencyOffsetCWOverride

FrequencyOffsetState

FrequencySpan

IFBandwidth

IFConfiguration

IsContinuous

IsHold

NumberOfPoints

Parent

PowerSlope

RiInputPath

ReceiverAttenuator

IChannel

IChannel

IChannel5

IChannel

IChannel

IChannel

IChannel6

IChannel6

IChannel2

IChannel2

IChannel2

IChannel2

IChannel2

IChannel

IChannel

IChannel4

IChannel3

IChannel3

IChannel

IChannel

IChannel

IChannel2

IChannel

Sets or returns the center frequency of the channel.
Shared with the Segment Object

Returns the Channel number.

Shared with the Measurement Object

Turns ON and OFF Time Domain Trace Coupling.

Turns ON and OFF port power coupling.
Set the Continuous Wave (CW) frequency.

Sets or returns the dwell time for the channel.
Shared with the Segment Object

Sets or returns the external trigger delay value for the channel.

Port Ext, Embedding, and De-embedding functions.

Part of formula used to determine offset frequency of receivers.
Part of formula used to determine offset frequency of receivers.
Part of formula used to determine offset frequency of receivers.

Establishes a fixed (CW) stimulus frequency while measuring
swept response frequency range.

Turns frequency Offset ON and OFF.

Sets or returns the frequency span of the channel.
Shared with the Segment Object.

Sets or returns the IF Bandwidth of the channel.
Shared with the Segment Object.

Control the IF gain and source path settings for the H11 Option.

Returns whether or not a channel is in continuous mode.
Returns whether or not a channel is in hold mode.

Sets or returns the Number of Points of the channel.
Shared with the Segment Object.

Returns a handle to the parent object of the channel.
Sets or returns the Power Slope value.
Throws internal reference switch (option 081).

Sets or returns the value of the specified receiver attenuator
control.
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ReducelFBandwidth

Segments

SourcePowerCalPowerOffset

SourcePowerCorrection

StartFrequency

StartPower

StopFrequency

StopPower

SweepGenerationMode

SweepTime

SweepType

TestPortPower

TriggerMode

UserRangeMax

UserRangeMin

XAXxisPointSpacing

IChannel History

IChannel

IChannel

IChannel4

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

IChannel

Sets or returns the state of the Reduced IF Bandwidth at Low
Frequencies setting.

Collection for iterating through the sweep segments of a channel.

Sets or returns a power level offset from the PNA test port power.

Turns source power correction ON or OFF for a specific source
port.

Sets or returns the start frequency of the channel.
Shared with the Segment Object

Sets the start power of the analyzer when sweep type is set to
Power Sweep.

Sets or returns the stop frequency of the channel.
Shared with the Segment Object

Sets the Stop Power of the analyzer when sweep type is set to
Power Sweep.

Sets the method used to generate a sweep: continuous ramp
(analog) or discrete steps (stepped).

Sets the Sweep time of the analyzer.
Sets the type of X-axis sweep that is performed on a channel.

Sets or returns the RF power level for the channel.
Shared with the Segment Object

Determines the measurement that occurs when a trigger signal is
sent to the channel.

Sets the stimulus stop value for the specified User Range.
Sets the stimulus start value for the specified User Range.

Sets X-Axis point spacing for the active channel.
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Introduced with PNA

Interface Rev:
IChannel 1.0
IChannel2 3.0

IChannel3 4.0

IChannel4 4.0
IChannel5 4.2
IChannel6 5.0

IChannel7 5.2

ISourcePowerCalData Interface

Description

Contains methods for putting source power calibration data in and getting source power calibration data out of the
analyzer using typed data. The methods in this interface transfer data more efficiently than methods that use

variant data.

Note: Interface ISourcePowerCalData is abbreviated as ISPCD in the following table.

Methods

getSourcePowerCalDataScalar

getSourcePowerCalDataScalarEx

putSourcePowerCalDataScalar

putSourcePowerCalDataScalarEx

Properties

None

ISourcePowerCalData History

Interface

See History

ISPCD

ISPCD2

ISPCD

ISPCD2

Description

OBSOLETE - use PutSourcePowerCalDataScalarEx Method

Returns requested source power calibration data, if it exists.

OBSOLETE - use PutSourcePowerCalDataEx Method

Inputs source power calibration data to a channel, for a specific
source port.

Description
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ISourcePowerCalData 2.0

ISourcePowerCalData2 4.0
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Channels Collection

Description
A collection object that provides a mechanism for iterating through the channels

Collections are, by definition, unordered lists of like objects. You cannot assume that Channels.ltem(1) is always
Channel 1.

Accessing the Channels collection

Di m app As Agi | ent PNA835x. Appl i cati on
Set app = Creat ebj ect ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nane>)

Di m chans As Channel s
Set chans = app. Channel s

See Also:
Collections in the Analyzer
The PNA Object Model

Methods Interface Description

Add IChannels An alternate way to create a measurement.

Hold IChannels Places all channels in Hold trigger mode.

Item IChannels2 Use to get a handle on a channel in the collection.
Resume IChannels2 Resumes the trigger mode of all channels that was in

effect before sending the channels.Hold method.

Properties Description

Count IChannels Returns the number of channels in the analyzer.

Parent IChannels Returns a handle to the current Application.
UnusedChannelNumbers IChannels2 Returns an array of channel numbers that are NOT in use.
UsedChannelNumbers  IChannels2 Returns an array of channel numbers that are in use.
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Gating Object

Description
Contains the methods and properties that control Time Domain Gating.

Accessing the Gating Object

See Also:

PNA Automation Interfaces
The PNA Object Model
Time Domain Topics

None

Center IGating Sets or returns the Center time.

Shared with the Transform Object

CoupledParameters 1Gating2  Select Gating parameters to couple

Shape IGating Specifies the shape of the gate filter.
.@ IGating Sets or returns the Span time.

Shared with the Transform Object

tart IGating Sets or returns the Start time.

Shared with the Transform Object

State IGating  Turns an Object ON and OFF.
Stop IGating Sets or returns the Stop time.

Shared with the Transform Object

Type IGating Specifies the type of gate filter used.

History
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IGating 1.0

IGating2 4.2
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HWAuxIO Object

Description

Contains the methods and properties that control the rear panel Auxiliary Input / Output connector.

Accessing the HWAuxIO object

Di m app As Agil ent PNA835x. Appl i cati on

Set app = CreateCbject ("Agi | ent PNA835x. Appl i cation", <anal yzer Name>)

Di m Auxl O As HWAuxIl O
Set Auxl O = app. Get AuxIl O

See Also:

Pinout of the Aux 10 Connector

PNA Automation Interfaces
The PNA Object Model

Method Interface
See History

get InputVoltage IHWAuxIO

get OutputVoltage IHWAuxIO

get OutputVoltageMode IHWAuUx102

get PortCData IHWAuxIO
put OutputVoltage IHWAuxIO

i!t OutputVoltageMode IHWAux102

put PortCData IHWAuUxIO
Property

FootSwitch IHWAuxIO
FootswitchMode IHWAuUxIO3
PassFailLogic IHWAuxIO

Description

Reads the ADC input voltage

Reads voltages on the DAC/Analog Output 1 and Output 2

Reads mode setting for either DAC output.

Reads a 4-bit value from Port C

Writes voltages to the DAC/Analog Output 1 and Output 2

Writes mode setting for either DAC output.

Writes a 4-bit value to Port C

Description
Reads the Footswitch Input

Determines the action that occurs when the footswitch is
pressed.

Sets and reads the logic of the PassFail line
Shared with the HWMaterialHandler Object
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PassFailMode

PassFailPolicy

PassFailScope

PassFailStatus

PortCLogic

PortCMode

SweepEndMode

IHWAuxIO History

Interface

IHWAuUxIO
IHWAuxIO2
IHWAuUxIO3

IHWAuUx104

IHWAuxIO

IHWAuUx104

IHWAuUxIO

IHWAuxI104

HWAuUxIO

HWAuxIO

HWAuxIO

Introduced with PNA

Rev:

2.0

3.0

3.0

5.0

Sets and reads the mode of the PassFail line
Shared with the HWMaterialHandler Object

Sets the policy used to determine how global pass/fail is
computed.

Shared with the HWMaterialHandler Object

Sets and reads the scope of the PassFail line
Shared with the HWMaterialHandler Object

Returns the most recent pass/fail status value.
Shared with the HWMaterialHandler Object

Sets and reads the logic mode of Port C

Sets and reads the mode of Port C

Sets and reads the event that causes the Sweep End line to

go to a false state.
Shared with the HWMaterialHandler Object
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HWExternalTestSetlO Object

Description

Contains the methods and properties that control the rear panel External Test Set Input / Output connector

Accessing the HWExternal TestSetlO object
Di m app As Agil ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cation", <anal yzer Name>)

D m Ext TS As HWExt er nal Test Set| O
Set Ext TS = app. Get Ext ernal Test Set| O

See Also:

Pinout of the Aux 10 Connector

Pinout for the External Test Set Connector

PNA Automation Interfaces
The PNA Object Model

Method Description
ReadData Reads data and generates the appropriate timing signals
ReadRaw Reads data, but does NOT generate appropriate timing signals
WriteData Writes data and generates the appropriate timing signals
WriteRaw Writes data, but does NOT generate the appropriate timing signals
Property Description

%Ierrugt Returns the state of the Interrupt line
SweepHoldOff Returns the state of the Sweep Holdoff line

IHWExternalTestSetlO History

Introduced with PNA

Interface Rev:

HWExternalTestSetlO 2.0
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HWMaterialHandlerlO Object

Description

Contains the methods and properties that control the rear panel Material Handler Input / Output connector.

Accessing the HWMaterialHandlerlO object
Di m app As Agil ent PNA835x. Appl i cati on

Set app = CreateCbject ("Agi| ent PNA835x. Appl i cation",

Dim Mat Hdl r As HWwat eri al Handl er1 O
Set MatHdlIr = app. Get Materi al Handl erl O

See Also:

Pinout for the Material HandlerlO Connector

PNA Automation Interfaces
The PNA Object Model

Method Interface

get_Inputl HWMaterialHandlerlO
get_Output HWMaterialHandlerlO
get Port HWMaterialHandlerlO
put Output HWMaterialHandlerlO
ﬁt Port HWMaterialHandlerlO
Property

IndexState HWMaterialHandlerlO2

ReadyForTriggerState HWMaterialHandlerlO2

PassFailLogic HWMaterialHandlerlO
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<anal yzer Name>)

Description

Reads a hardware latch that captures low to
high transition on Inputl

Returns the last value written to the
selected output pin.

Returns the value from the specified
"readable” port.

Writes a TTL HI or TTL Low to output pins 3
or 4.

Writes a value to the specified port.

Description

Determines the control of Material Handler
connector Pin 20

Determines the control of Material Handler
connector Pin 21

Sets and reads the logic of the PassFail line
Shared with the HWAuxIO Object



PassFailMode HWMaterialHandlerlO Sets and reads the mode for the PassFail
line

Shared with the HWAuxIO Object

PassFailPolicy HWMaterialHandlerlO2 Sets the policy used to determine how
global pass/fail is computed.

Shared with the HWAuxIO Object

PassFailScope HWMaterialHandlerlO Sets and reads the scope for the PassFail
line

Shared with the HWAuxIO Object

PassFailStatus HWMaterialHandlerlO2 Returns the most recent pass/fail status
value.

Shared with the HWAuxIO Object

PortLogic HWMaterialHandlerlO Sets and returns the logic mode of data
ports A-H
PortMode HWMaterialHandlerlO Sets and returns whether Port C or Port D is

used for writing or reading data

SweepEndMode HWMaterialHandlerlO Sets and reads the event that cause the
Sweep End line to go to a low state.

Shared with the HWAuxIO Object

HWMaterialHandlerlO History

Introduced with PNA

Interface Rev:

HWMaterialHandlerlO 2.0

HWMaterial[HandlerlO2 5.0
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IFConfiguration Object

Description

These properties control the IF gain and source path settings for the H11 Option.

Accessing the IFConfiguration object

Di m app as Agi | ent PNA835x. Appl i cation

Di m chan as Channel

Set chan = app. Acti veChannel
Dim cfg as |1 FConfiguration
Set cfg = chan. | FConfiguration

See Also:

PNA Automation Interfaces
The PNA Object Model
About the H11 Option
Pulsed Application

ConfigNarrowBand2 Method

Pulsed Measurement Example

Method

None

Property

IFFilterSampleCount

hd

IFFilterSamplePeriod

IFFilterSamplePeriodList

IFFilterSamplePeriodMode

IFFilterSource Property

IFGainLevel Property

IFGainMode Property

Interface

See History

IFConfiguration2

IFConfiguration2

IFConfiguration2

IFConfiguration2

IFConfiguration2

IFConfiguration

IFConfiguration

Description

Description

Sets or returns the number of taps in the IF filter.
Sets or returns the IF filter sample period time.

Returns the list of available IF filter sample periods for the
instrument.

Sets or returns the IF filter sample period mode.(Auto or
Manual).

Sets or retrieves type of IF filter to be used.
Sets the gain level for the specified receiver.

Sets the gain state for ALL receivers.
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IFGateEnable Property IFConfiguration2

IFSourcePath Property IFConfiguration

MaximumlFFilterSampleCount IFConfiguration2

MinimumlIFFilterSampleCount |IFConfiguration2

IFConfiguration History

Introduced with PNA

Interface Rev:

[IFConfiguration 4.0

[IFConfiguration2 4.0

Sets or retrieves the state of the IF Gate.

Sets the source path of the specified receiver to Internal
or External.

Returns the maximum allowed value for the
IFFilterSampleCount.

Returns the minimum allowed value for the
IFFilterSampleCount.
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IMixer Interface (Option 083)

Description

Contains the methods and properties to setup Mixer measurements. For performing calibrations, use either the
SMC Type Object or the VMC Type Object.

Accessing the IMixer Interface

Access the IMixer Interface through the Measurement Object. If the particular type of Measurement that was
created supports IMixer, then the program determines this at run time and can access the functionality exposed by
IMixer. Because the determination of IMixer support is not made until runtime, the program should handle the case
where IMixer is not supported on the object.

Dim app As Agil ent PNA835x. Appl i cati on
Set app = Createbject("Agil ent PNA835x. Application", "anal yzer Nane")
app. Preset

' FCA Measurenents can't share the channel with standard nmeasurenents

' Because preset creates a single nmeasurement in channel 1, we first delete the
standard neasur enent

D m st andar dMeas As | Measur enent

Set standardMeas = app. Acti veMeasur enent

st andar dMeas. Del et e

' Create a Measurenent object, in this case using the | Measurenent interface

Di m meas As | Measur enent

Set neas = app. Creat eCust omveasur enent Ex(1, "SMC Forward. SMC_For war dMeas", "SC21")
' See if this measurenment object supports |IM xer
Dim nmi xer As | M xer

See an example program that shows how to create and calibrate a standard SMC or VMC measurement or a fixe
output SMC measurement.

See Also:

PNA Automation Interfaces

,f' 2 PNA Object Model
1]

Methods Interface Description
See
History
Apply IMixer3  Applies mixer settings.
Calculate IMixer  Automatically calculate Input and Output frequencies for mixer setup.
LoadFile IMixer  Loads a previously-configured mixer attributes file (.mxr)
SaveFile IMixer  Saves the settings for the mixer/converter test setup to a mixer

attributes file.
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Properties

ActiveXAxisRange

AvoidSpurs

IFDenominator
IFNumerator
IFSideband

IFStartFrequency

IFStopFrequency

InputDenominator

InputNumerator

InputPower

InputStartFrequency

InputStopFrequency

IsinputGreaterThanLO

LODenominator

LOFixedFrequency

LOName
LONumerator

LOPower

LORangeMode

LOStage

LOStartFrequency

LOStopFrequency

NominallncidentPowerState

OutputFixedFrequency

OutputSideband

OutputStartFrequency

IMixer3

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer2

IMixer

IMixer

IMixer

IMixer

IMixer

IMixer3

IMixer

IMixer3

IMixer3

IMixer4

IMixer3

IMixer

IMixer

Description

Sets or returns the swept parameter to display on the X-axis.

Sets and returns the state of the avoid spurs feature.

Sets or returns the denominator value of the IF Fractional Multiplier.
Sets or returns the numerator value of the IF Fractional Multiplier.
Sets or returns the value of the IF sideband.

Returns the start frequency of the mixer IF.

Returns the stop frequency of the mixer IF.

Sets or returns the denominator value of the Input Fractional Multiplier.
Sets or returns the numerator value of the Input Fractional Multiplier.
Sets or returns the value of the Input Power.

Sets or returns the start frequency of the mixer input.

Sets or returns the stop frequency of the mixer input.

Specifies whether to use the Input frequency that is greater than the LO
or less than the LO.

Sets or returns the denominator value of the LO Fractional Multiplier.
Sets or returns the fixed frequency of the specified LO.

Sets or returns the LO name.

Sets or returns the numerator value of the LO Fractional Multiplier.

Sets or returns the value of the LO Power.

Sets or returns the LO sweep mode to fixed or swept.

Returns the number of stages.

Sets or returns the start frequency of the specified LO.
Sets or returns the start frequency of the specified LO.

Toggles Nominal Incident Power ON and OFF.

Sets or returns the fixed frequency of the mixer output.
Sets or returns the value of the output sideband.

Sets or returns the start frequency of the mixer output.
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OutputStopFreqguency IMixer  Sets or returns the stop frequency of the mixer output.

IMixer History

Introduced with PNA

Interface Rev:
IMixer 1.0
IMixer2 3.5
IMixer3 4.0
IMixer4 4.8
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Limit Test Collection

Description

Child of the Measurement Object. A collection that provides a mechanism for iterating through the Measurement's
Limit Segment objects (Limit Lines). The collection has 100 limit lines by default.

Accessing the LimitTest collection

Get a handle to an individual limit segment by specifying an item of the LimitTest collection.

Di m app As Agi | ent PNA835x. Appl i cati on
Set app = Creat eCbj ect ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nane>)

Dim linBegs As LimtTest
Set |inBegs = app. Acti veMeasur enent. Li nit Test
|'i mSegs. | ten(1).Begi nResponse = 1000000000#

See Also:
Collections in the Analyzer
The PNA Object Model

Limit Line Testing Example

Methods Description

GetTestResult Retrieves the Pass/Fail results of the Limit Test (State).
Item Use to get a handle on a limit line in the collection.
Properties Description

Count Returns the number of limit lines used in the measurement.
LineDisplay Displays the limit lines on the screen.

sSoundOnkFail Enables a beep on Limit Test fails.

State Turns ON and OFF limit testing.

LimitTest History

Introduced with PNA

Interf
erface Rev-

ILimitTest 1.0
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LimitSegment Object

Description
The LimitSegment object is an individual limit line.

Accessing the LimitSegment object

Get a handle to an individual limit line by using the LimitTest collection.

See Also:
PNA Automation Interfaces
The PNA Object Model

None

BeginResponse Specifies the Y-axis value that corresponds with Begin Stimulus (X-axis) value.
BeginStimulus Specifies the beginning X-axis value of the Limit Line.
EndResponse Specifies the Y-axis value that corresponds with End Stimulus (X-axis) value.
EndStimulus Specifies the End X-axis value of the Limit Line.

e Specifies the Limit Line type.

LimitSegment History

ILimitSegment 1.0
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Marker Object

Description

Contains the methods and properties that control Markers. There are 10 markers available per measurement:

e 1 reference marker

¢ 9 markers for absolute data or data relative to the reference marker (delta markers).
There are two ways to control markers through COM.

1. The Measurement object has properties that apply to ALL of the markers for that measurement. For example,
meas.MarkerFormat =naLinMag applies formatting to all markers.

2. Marker object properties override the Measurement object properties. For example, you can then override
the format setting for an individual marker by specifying mark.Format = naLogMag on the marker object.

Note: SearchFilterBandwidth is available through the measurement object.

Accessing the Marker object

To turn ON a marker, get a handle to the marker through the measurement object. If not already activated, this
command will turn ON marker 1

Di m app As Agi | ent PNA835x. Appl i cation
Set app = Creat eCbj ect ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nane>)

app. Acti veMeasur emrent . mar ker (1) . Format = nalLi nMag

You can also set the marker object to an object variable:

Dimml As Marker
Set nl = app. ActiveMeasurenent. Marker (1)
mL. Format = naMar ker For mat _Li nMag

See Also:
PNA Automation Interfaces
ia PNA Object Model

Methods Interface Description

Activate IMarker Makes an object the Active Object.
Shared with the Marker Object

SearchMax IMarker Searches the marker domain for the maximum value.
SearchMin IMarker Searches the marker domain for the minimum value.
SearchNextPeak IMarker Searches the marker's domain for the next largest peak value.
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SearchPeakLeft

SearchPeakRight

SearchTarget

SearchTargetLeft

SearchTargetRight

SetCenter

SetCW

SetElectricalDelay

SetReferencelLevel

SetStart

SetStop

Property

Bucket Number
DeltaMarker
Distance
Format
Interpolated
Number
PeakExcursion
PeakThreshold
SearchFunction

Stimulus

Target Value

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker?2

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

Searches the marker's domain for the next VALID peak to the left of
the marker.

Searches the marker's domain for the next VALID peak to the right of
the marker.

Searches the marker's domain for the target value.

Moving to the left of the marker position, searches the marker's
domain for the target value.

Moving to the right of the marker position, searches the marker's
domain for the target value.

Changes the analyzer's center frequency to the X-axis position of the
marker.

Changes the analyzer to sweep type CW mode and makes the CW
frequency the marker's frequency.

Changes the measurement's electrical delay to the marker's delay
value.

Changes the measurement's reference level to the marker's Y-axis
value.

Changes the analyzer's start frequency to the X-axis position of the
marker.

Changes the analyzer's stop frequency to the X-axis position of the
marker.

Description

Marker data point number

Makes a marker relative to the reference marker

Sets or returns distance value for time domain trace.

Linear, SWR, and so forth

Turn marker interpolation ON and OFF

Read the number of the active marker

Sets and reads the peak excursion value for the specified marker.
Sets peak threshold for the specified marker.

Emulates the Tracking function in the marker search dialog box.
Sets and reads the X-Axis value of the marker.

Sets the target value for the marker when doing Target Searches.
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Tracking
Type

UserRange

UserRangeMax

UserRangeMin

Value

Marker History

Interface

IMarker

IMarker2

IMarker

IMarker

IMarker

IMarker

IMarker

IMarker

The tracking function finds the selected search function every sweep.
Sets and reads the marker type.

Assigns the marker to the specified User Range.

Sets the stimulus stop value for the specified User Range.

Sets the stimulus start value for the specified User Range.

Reads the Y-Axis value of the marker.

Introduced with PNA

Rev:

1.0

4.2
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Measurement Object

See |ArrayTransfer Interface for putting and getting typed data.
See |Mixer Interface (used with Option 083)

Description

The Measurement object is probably the most used object in the PNA Object Model. A measurement object
represents the chain of data processing algorithms that take raw data from the channel and make it ready for
display, which then becomes the scope of the Trace object.

A Measurement object is defined by it's parameter (S11, S22, A/R1, B and so forth). The measurement object is
associated with a channel which drives the hardware that produces the data that feeds the measurement. The root
of a measurement is the raw data. This buffer of complex paired data then flows through a number of processing
blocks: error-correction, trace math, phase correction, time domain, gating, formatting. All of these are controlled
through the measurement object.

The ACTIVE measurement is the measurement that will be acted upon if you make a setting from the front panel. It
is the measurement whose "button” is pressed in the window with the red "active window" frame. If you create a
new measurement, that measurement becomes the active measurement.

Therefore, all automation methods with the word "Active" in them refer to the object associated with the Active
measurement, whether that object is a Channel, Window, Trace or Limit line.

Learn about the IMeasurement2 Interface for reading stimulus properties.

Accessing the Measurement object

Dim app As Agi | ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNAB35x. Appl i cati on", <anal yzer Nanme>)

D m meas As | Measur enent
Set nmeas = app. Acti veMeasur ement

or
Set nmeas = app. Measur enent s(n)

You can access four other objects through the Measurement object: markers, limit test, transform, and gating. For
example, because each measurement has its own set of markers, you can set a marker by doing this:

D m meas as measur ement
Set nmeas = app. Acti veMeasur enment
nmeas. mar ker (1). Stinmul us = 900e6

IMeasurement2 Interface

Some of the properties and methods for the IMeasurement2 Interface return stimulus values that are set using the
channel object. The following is the reason these properties and methods are duplicated.

Every measurement carries with it a snapshot of the stimulus properties of the channel that were in effect when the
measurement last acquired data. Therefore, it is the measurement that provides the most accurate stimulus
description of its data. Any change made to the channel after the measurement was acquired renders the
IChannel interface unreliable in terms of describing the measurement.

See Also:
PNA Automation Interfaces
The PNA Object Model
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(Bold Methods or Properties provide access to a child object)

Methods

Activate

ActivateMarker

ChangeParameter

DataToDivisor

DataToMemory

Delete

DeleteAllMarkers

DeleteMarker

getData

getDataByString

GetFilterStatistics

GetReferenceMarker

Get SnPData

GetTraceStatistics

GetXAxisValues

InterpolateMarkers

putDataComplex

putDataScalar

SearchFilterBandwidth

Properties

ActiveMarker

BalancedMeasurement

Interface

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement3

IMeasurement

IMeasurement?

IMeasurement

IMeasurement

IMeasurement

IMeasurement

Interface

IMeasurement

IMeasurement

Description

Makes an object the Active Object.
Shared with the Marker Object

Makes a marker the Active Marker.
Changes the parameter of the measurement.

Stores data for receiver power cal of unratioed
measurements.

Stores the active measurement into memory.
Deletes the measurement object.

Deletes all of the markers from the measurement.
Deletes a marker from the active measurement.
Retrieves Complex data from analyzer memory

Retrieves variant data from the specified location in your
choice of formats.

Returns all four Filter Statistics

Returns a handle to the reference marker.
Returns SnP data.

Returns the Trace Statistics.

Returns the stimulus values for the measurement.

Turns All Marker Interpolation ON and OFF for the
measurement.

Puts complex data into one of five data buffers.

Puts formatted variant data into the measurement results
buffer.

Searches the domain with the current BW target.
Description

Returns a handle to the Active Marker object.

Sets the measurement type that is used with balanced
topologies.
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BandwidthTarget

BandwidthTracking

CalibrationName

CalibrationType

CalibrationTypelD

Center

channelNumber

Domain

ElectricalDelay

ElecDelayMedium

ErrorCorrection

FilterBW

FilterCF

FilterLoss

FilterQ

Format
Gating

InterpolateCorrection

InterpolateNormalization

IsSparameter

LimitTest

LimitTestFailed

IMeasurement

IMeasurement

IMeasurement2

IMeasurement

IMeasurement2

IMeasurement2

IIMeasurement

IMeasurement2

IMeasurement

IMeasurement?2

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement?

IMeasurement

IMeasurement

The insertion loss value at which the bandwidth of a filter
is measured.

Turns Bandwidth Tracking function ON and OFF.
Returns the name of the current cal type.
Set or get the calibration type for the measurement.

Sets or returns the current cal type to the Cal Set ID
(CLSID).

Returns the stimulus value of the center point for the
measurement.

Returns the channel number.
Shared with the Channel Object

Returns the domain (frequency, time, power) for the
measurement.

Sets electrical delay.

Sets or returns the characteristic of the electrical delay
medium.

Set or get the state of error correction for the
measurement.

Returns the results of the SearchBandwidth method.

Returns the Center Frequency result of the
SearchBandwidth method.

Returns the Loss value of the SearchBandwidth method.

Returns the Q (quality factor) result of the
SearchBandwidth method.

Sets display format.

Controls Time Domain Gating.

Turns ON and OFF the calculation of new error terms
when stimulus values change.

Turns ON and OFF normalization interpolation when
stimulus values change after receiver power cal of
unratioed measurements.

Returns true if measurement represents an S-Parameter.

Collection for iterating through the Limit Segment objects
(Limit Lines).

Returns the results of limit testing
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LoadPort

LogMagnitudeOffset

MagnitudeOffset

MagnitudeSlopeOffset

Marker

MarkerFormat

Marker State
Mean
Name

NAWindow

Normalization

Number

NumberOfPoints

Parameter
PeakToPeak
PhaseOffset
ReceivePort

ReferenceMarkerState

ShowsStatistics

Smoothing

SmoothingAperture

SourcePort

Span

IMeasurement

IMeasurement

IMeasurment4

IMeasurment4

IMeasurement

IMeasurement

IMeasurement3

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement2

IMeasurement

IMeasurement

IMeasurement

IMeasurement2

IMeasurement

IMeasurement

IMeasurement

IMeasurement

IMeasurement?

IMeasurement?

Returns the load port number associated with an S-
parameter reflection measurement.

Sets or returns the value that normalized, unratioed,
receiver power measurement data will be shifted by

Offsets the magnitude of the entire data trace to a
specified value.

Offsets the magnitude of the data trace to a value that
changes linearly with frequency.

Contains the methods and properties that control
Markers.

Sets or returns the format of all the markers in the
measurement.

Sets or returns the ON / OFF state of a marker.
Returns the mean value of the measurement.
Sets or returns the name of the measurement.

Controls the part of the display that contains the
graticule, or what is written on the display.

Turns ON or OFF normalization for receiver power cal of
unratioed measurements

Returns the number of the measurement.

Returns the Number of Points of the measurement.
Returns the measurement Parameter.

Returns the Peak to Peak value of the measurement.
Sets the Phase Offset for the active channel.
Returns the receiver port of the measurement.

Turns the reference marker ON or OFF

Displays and hides the measurement statistics (peak-to-
peak, mean, standard deviation) on the screen.

Turns ON and OFF data smoothing.

Specifies or returns the amount of smoothing as a ratio
of the number of data points in the measurement trace.

Returns the source port of the measurement.
Returns the stimulus span (stop - start) for the

measurement.
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StandardDeviation IMeasurement Returns the standard deviation of the measurement.

Start IMeasurement2 Returns the stimulus value of the first point for the
measurement.

StatisticsRange IMeasurement Sets the User Range number for calculating
measurement statistics.

Stop IMeasurement2 Returns the stimulus value of the last point for the
measurement.

Trace IMeasurement Controls scale, reference position, and reference line.

TraceMath IMeasurement Performs math operations on the measurement object
and the trace stored in memory.

Transform IMeasurement Controls Time Domain transforms.

View IMeasurement Sets (or returns) the type of trace displayed on the
screen

WGCutoffFreq IMeasurement2 Sets or returns the value of the waveguide cut off

IMeasurement History

Introduced with PNA

Interface

Rev:

IMeasurement 1.0
IMeasurement2 3.0
IMeasurement3 4.0
IMeasurement4 4.2

IMeasurement5 5.0

IArrayTransfer Interface

Description

frequency

Contains methods for putting data in and getting data out of the analyzer using typed data. This interface transfers
data more efficiently than the IMeasurement Interface.
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Methods Description

getComplex Retrieves real and imaginary data from the specified buffer.
getNAComplex  Retrieves typed NAComplex data from the specified buffer.

getPairedData Retrieves magnitude and phase data pairs from the specified

buffer.
getScalar Retrieves scalar data from the specified buffer.
putComplex Puts real and imaginary data into the specified buffer.

putNAComplex  Puts typed NAComplex data into the specified buffer.

putScalar Puts scalar data into the measurement result buffer.
Properties Description
None

IArray Transfer History

Introduced with PNA

Interface Rev:

IArrayTransfer 1.0
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Measurement Collection

Description
A collection object that provides a mechanism for iterating through the Application measurements.

Accessing the Measurements collection

See Also:

Collections in the Analyzer
The PNA Object Model

Add Adds a Measurement to the collection.

Ite Use to get a handle on a measurement in the collection.
Remove Removes a measurement from the measurements collection.
Count Returns the number of measurements in the analyzer.
Parent Returns a handle to the current Application.
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NAWindow Object

Description

The NAWindow object controls the part of the display that contains the graticule, or what is written on the display.

Accessing the NaWindow object

Di m app As Agi | ent PNA835x. Appl i cation
Set app = Creat eCbj ect ("Agi |l ent PNA835x. Appl i cati on", <anal yzer Nane>)

Di m wi ndow As NAW ndow

Set wi ndow = app. NAW ndows( 1)

wi ndow. Aut oScal e

or

Dim app As Agi | ent PNA835x. Appl i cati on
Set app = CreateCbject("Agil ent PNAB35x. Appl i cation", "anal yzer Nanme")

app. NAW ndows( 1) . Aut oScal e

See Also:
PNA Automation Interfaces
The PNA Object Model

(Bold Methods or Properties provide access to a child object)

Methods

Autoscale

ShowMarkerReadout

StiowTable

Properties

ActiveTrace

MarkerReadout

MarkerReadoutSize

OneMarkerReadoutPerTrace

Description

Autoscales all measurements in the window.
Shared with the Trace Object

Shows and Hides the Marker readout for the active marker in the upper-right
corner of the window object.

Shows or Hides the specified table for the active measurement in the lower
part of the window object.

Description

Sets a trace to the Active Trace.

Sets and reads the state of the Marker readout for the active marker in the
upper-right corner of the window object.

Specifies the size of font used when displaying Marker readout in the selected
window.

Either show marker readout of only the active trace or all of the traces
simultaneously.
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Title
TitleState

Trace

WindowNumber

WindowState

INawWindow History

Interface

INaWindow

Writes or reads a custom title for the window.
Turns ON and OFF the window title.

Collection for getting a handle to a trace or iterating through the traces in a
window.

Reads the number of the active window.

Maximizes or minimizes a window.

Shared with the Application Object

Introduced with PNA

Rev:

1.0
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NAWindows Collection

Description
A collection object that provides a mechanism for iterating through the Application windows.

Accessing the Nawindows collection

See Also:

Collections in the Analyzer
The PNA Object Model

Add Adds a window to the NAWindows collection.
Ite Use to get a handle to a window in the collection.
Remove Removes a window from the NAWindows collection.

Count Returns the number of windows on the analyzer.

Parent Returns a handle to the current Application.
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Port Extension Object

Description

Contains the methods and properties that control Port Extensions.

Accessing a Port Extension object

See Also:

PNA Automation Interfaces

The PNA Object Model

None

Input A
Input B

Input C

Port 1

J
=3
N

je)
o
=3
w

State

Sets the Input A extension value.

Sets the Input B extension value.
Sets the Input C extension value.
Sets the Port 1 extension value.
Sets the Port 2 extension value.
Sets the Port 3 extension value.

Turns Port Extensions ON and OFF.

IPort Extension History

IPort Extension 1.0
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PowerLossSegment Object

Description
Contains the properties describing a segment of the power loss table used in source power calibration.

You can get a handle to one of these segments through the segments.ltem Method of the PowerLossSegments
collection.

Accessing the PowerLossSegment object
You can get a handle to one of these segments through PowerLossSegments.ltem(n)

Di m app As Agi | ent PNA835x. Appl i cation
Set app = Creat eCbj ect ("Agil ent PNA835x. Appl i cati on", <anal yzer Nane>)

Di m Pw LossSeg As Power LossSegnent
Set PwrLossSeg = app. Sour cePower Cal i br at or. Power LossSegnent s( 1)

See Also:
PNA Automation Interfaces
The PNA Object Model

Methods
None
Properties Description
Frequency The frequency (Hz) associated with this segment.
Shared with the PowerSensorCalFactorSegment Object
ﬁg The loss value (dB) associated with this segment.
SegmentNumber Returns the number of this segment

Shared with the PowerSensorCalFactorSegment Object

IPowerLossSegment History

Introduced with PNA

Interfac
€ € Rev:

IPowerLossSegment 2.0
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PowerLossSegments Collection

Description

A collection object that provides a mechanism for iterating through the segments of the power loss table used in
source power calibration.

Accessing the PowerLossSegments collection

See Also:
Collections in the Analyzer
The PNA Object Model

Add Adds a PowerLossSegment object to the collection.

Ite Use to get a handle to a PowerLossSegment object in the collection.

Remove Removes an object from the collection.

Count Returns the number of objects in the collection.

Parent Returns a handle to the Parent object (SourcePowerCalibrator) of this collection.
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PowerSensor Object

Description

Each power sensor connected to the power meter associated with Source Power Calibration will have a
PowerSensor object created to represent it. These PowerSensor objects reside in the PowerSensors collection
within the SourcePowerCalibrator object. You cannot directly create PowerSensor objects, but can only retrieve

existing ones from the PowerSensors collection.

The PowerSensorCalFactorSegment object is also accessed through the PowerSensor object. These are
accessed through the CalFactorSegments collection in the PowerSensor object.

Accessing a PowerSensor object

Di m pna As Agi | ent PNA835x. Appl i cati on
Set pna = Creat eObj ect (" Agi | ent PNA835x. Appl i cati on",

Di m power Cal i brat or as Sour cePower Cal i br at or
Di m power Sensor as Power Sensor
Di m cal Fact or Segnent as Power Sensor Cal Fact or Segrment

Set power Cal i brator = pna. Sour cePower Cal i br at or

' Specify GPIB address of the power neter.
power Cal i br at or . Power Met er GPl BAddr ess = 13

Each time the Power Sensors collection is accessed,

<anal yzer Name>)

t he power neter

is queried to

det erm ne which channel s have sensors attached. The collection is updated

accordi ngly.

| f power Cali brator. Power Sensors. Count > 0 Then

elenent 1 of the

1.
Set power Sensor = power Cal i br at or. Power Sensor s( 1)

If channel B of the neter has a sensor attached but channel

collection is sensor B. Wenever channel A has a sensor,

sensor A wil |l

A does not, then

' Insert one new Power Sensor Cal Fact or Segnent at the begi nning of the collection

(index 1).

power Sensor . Cal Fact or Segrment s. Add( 1)
' Assign our variable to refer to that object.

Set cal Fact or Segnent = power Sensor . Cal Fact or Segnment s( 1)

Set property values for that object.
cal Fact or Segnent . Frequency = 300000

" frequency in Hz

cal Fact or Segnent . Cal Fact or = 98

' cal factor in percent

End | f

See Also:
PNA Automation Interfaces
The PNA Object Model
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None

CalFactorsSegments (collection)

MinimumFreguency Minimum usable frequency (Hz) specified for this power sensor.
MaximumFrequency Maximum usable frequency (Hz) specified for this power sensor.
PowerMeterChannel Identifies which power sensor this object corresponds to ( or which channel of the

power meter the sensor is connected to).

ReferenceCalFactor Reference cal factor (%) associated with this power sensor.

IPowerSensor History

IPowerSensor 2.0
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PowerSensorCalFactorSegment Object

Description

Contains the properties describing a segment of a power sensor cal factor table.

Accessing the PowerSensorCalFactorSegment object
You can get a handle to one of these segments through CalFactorSegments.ltem(n)

D m app As Agi | ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nanme>)

Di m cal Fact Seg As Cal Fact or Segnent s
Set cal Fact Seg = app. Sour cePower Cal i br at or. Power Sensor s( 1) . Cal Fact or Segnent s( 1)

See Also:
PNA Automation Interfaces
The PNA Object Model

Methods

None

Properties Description

Frequency The frequency (Hz) associated with this segment.
Shared with the PowerLossSegment Object

CalFactor The cal factor (%) associated with this segment.

SegmentNumber Returns the number of this segment

Shared with the PowerLossSegment Object

4

IPowerSensorCalFactorSegment History

Introduced with

Interface PNA Rev:

IPowerSensorCalFactorSegment 2.0
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PowerSensors Collection

Description

A collection object that provides a mechanism for iterating through the PowerSensor objects which are connected
to the power meter. Each time this collection object is accessed, the power meter is queried to determine how
many sensors are connected to it. The collection size and order of objects is then adjusted accordingly before the
requested method or property operation is performed. The power meter is specified by using the
PowerMeterGPIBAddress property of the SourcePowerCalibrator object.

Accessing the PowerSensors Collection
Dim app As Agi | ent PNA835x. Appl i cati on
Set app = Creat ebj ect ("Agi |l ent PNA835x. Appl i cati on", <anal yzer Nane>)

Di m Pw Sensors As Power Sensor s
Set Pwr Sensors = app. Sour cePower Cal i br at or. Power Sensor s

See Also:
Collections in the Analyzer
The PNA Object Model

Methods Description

Item Use to get a handle to a PowerSensor object in the collection.

Properties Description

Count Returns the number of objects in the collection.

Parent Returns a handle to the Parent object (SourcePowerCalibrator) of this collection.

4
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Preferences Object

Description
Sets the preferences for saving citifiles.

Accessing the Preferences object

See Also:

Citifile Define Data Saves
PNA Automation Interfaces
The PNA Object Model

None

CitiContents Specifies the contents of subsequent citifile saves.

CitiFormat  Specifies the format of subsequent citifile saves.

SnPFormat Specifies the format of subsequent .S1P, .S2P, .S3P file saves.

IPreferences History

IPreferences 4.0
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SCPIStringParser Object

Description
Provides the ability to send a SCPI command from within the COM command.

Accessing the Port Extension object

See Also:
PNA Automation Interfaces
The PNA Object Model

Parse ISCPIStringParser  Provides the ability to send a SCPI command from within the COM command.

Execute ISCPIStringParser2 Does not convert scpi errors. Use :SYST:ERR?

None

History

ISCPIStringParser 1.0

ISCPIStringParser2 3.0
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Segment Object

Description

Contains the methods and properties that affect a sweep segment.

Note: All of these properties are shared with at least one of the following objects: Channel, Cal Set,
PowerSensorCalFactorSegment, or PowerLossSegment.

Accessing a Segment object

You can get a handle to a sweep segment through the segments collection.

Dim app As Agi | ent PNA835x. Appl i cati on

Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Nanme>)

Di m segs As | Segnents
Set segs = app. ActiveChannel . Segnent s

segs(2). Nunber Of Poi nts = 30

See Also:
PNA Automation Interfaces
The PNA Object Model

Segment Sweep

Method

None

Property Interface Description

centerFrequency ISegment Sets or returns the center frequency of the segment.

ﬁ Shared with the Channel Object

DwellTime ISegment Dwell time value.
Shared with the Channel Object

FreqguencySpan ISegment Sets or returns the frequency span of the segment.
Shared with the Channel Object

IFBandwidth ISegment Sets or returns the IF Bandwidth of the segment.
Shared with the Channel Object and Cal Set object.

NumberOfPoints ISegment Sets or returns the Number of Points of the segment.
Shared with the Channel Object

SegmentNumber [ISegment Returns the number of the current segment.
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StartFrequency 1Segment

State ISegment

StopFrequency ISegment

TestPortPower  ISegment

ISegment History

Interface

ISegment

Sets or returns the start frequency of the segment.
Shared with the Channel Object

Turns On or OFF a segment.

Sets or returns the stop frequency of the segment.
Shared with the Channel Object

Sets or returns the RF power level of the segment.
Shared with the Channel Object

Introduced with PNA
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Segments Collection

Description

A collection object that provides a mechanism for iterating through the sweep segments of a channel. Sweep
segments are a potentially faster method of sweeping the analyzer through only the frequencies of interest. Learn
more about Segment Sweep.

Accessing the Segments collection
Di m app As Agil ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cati on", <anal yzer Name>)

Di m segs As | Segnments
Set segs = app. Acti veChannel . Segnent s

See Also:
Collections in the Analyzer
The PNA Object Model

Interface -
Methods : Description

See History
Add ISegments Adds an item to either the Segments collection.
ltem ISegments Use to get a handle to a segment in the collection..
Remove ISegments Removes an item from a collection of objects.
SetAllSegments ISegments2 Uploads a segment table to the PNA.
Properties Description

ﬁowArbitrarySeqments ISegments3 Enables the setup of arbitrary segment sweep

Count ISegments Returns the number of items in a collection of objects.
IF Bandwidth Option ISegments Enables the IFBandwidth to be set on individual sweep segments.
Parent ISegments Returns a handle to the current naNetworkAnalyzer application..

Source Power Option ISegments Enables setting the Source Power for a segment.

ISegments History
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ISegments 1.0
ISegments2 3.5

ISegments3 4.2
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SMCType Object

Description

Contains the methods and properties to perform an Scalar Measurement Calibration for the Frequency Converter

Application (option 083).

Accessing the SMCType object

See an example which creates and calibrates an SMC measurement.

See Also:

PNA Automation Interfaces

The PNA Object Model

Methods

AcguireStep

GenerateErrorTerms

GenerateSteps

GetStepDescription

Initialize

Property

AutoOrient

CalibrationPort

CalKitType

CompatibleCalKits

ConnectorType

Do2PortEcal

EcalCharacterization

Acquire the measurement data for the specified step in the calibration process.
Generates the error terms for the calibration.

Returns the number of steps required to complete the calibration.

Returns the description of the specified step calibration process.

Begins a calibration.

Description

Sets ECAL module automatic orientation ON or OFF.

Sets or returns the calibration source port for the calibration.
Sets and returns a calibration kit type for calibration.

Returns a list of cal kits that are compatible with the connector type for the specified
port.

Sets or queries the connector type for the specified port.
Specify ECAL or Mechanical calibration.

Specifies the characterization data within an ECal module to be used for the
calibration.
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EcalOrientation Specifies which port of the ECal module is connected to which port of the PNA when
the AutoOrient property = False.

Omitlsolation Sets and returns whether Isolation portion of the calibration will be performed or not.
ThruCalMethod Sets and returns the method for performing the thru portion of the calibration.
ValidConnectorTypes Returns a list of connector types for which there are calibration Kkits.

ISMCType History

Introduced with PNA

Interface Rev:

ISMCType 3.5
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SourcePowerCalibrator Object

Description

This object is a child of the Application object and is a vehicle for performing source power calibrations.

Accessing the SourcePowerCalibrator Object
Di m app As Agil ent PNA835x. Appl i cati on
Set app = CreateCbject ("Agi | ent PNA835x. Appl i cation", <anal yzer Name>)

Dimispc As | SourcePower Cal i brat or
Set ispc = app. Sour cePower Cal i br at or

See Also:
PNA Automation Interfaces
The PNA Object Model

Note: Interface ISourcePowerCalibrator is abbreviated as ISPC in the following table.

(Bold Methods or Properties provide access to a child object)

Methods Interface Description
See History
AbortPowerAcquisition ISPC Aborts a source power cal acquisition sweep that is

currently in progress.

AcquirePowerReadings ISPC Initiates a source power cal acquisition.

ApplyPowerCorrectionValues ISPC Applies correction values after completing a source power
cal acquisition sweep.

CheckPower ISPC2 Measures power at a specific frequency. Used to test
ﬂ power level before and/or after applying a source power
calibration.
LaunchPowerMeterSettingsDialog ISPC2 Launches the Power Meter Settings dialog on the PNA.
SetCallnfo ISPC OBSOLETE
SetCallnfo2 ISPC3 REPLACEMENT - Specifies the type of source power

calibration about to be performed.

Sets the power sensor channel (A or B) to be used. This

SetPowerAcquisitionDevice ISPC3 method is ONLY necessary when performing an SMC
calibration.
Properties Interface Description
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CalPower

IterationsTolerance

MaximumlterationsPerPoint

PowerAcquisitionDevice

PowerLossSegments (collection)

PowerMeterGPIBAddress

PowerSensors (collection)

ReadingsPerPoint

ReadingsTolerance

UsePowerLossSegments

UsePowerSensorFreqguencyLimits

ISourcePowerCalibrator History

Introduced with PNA

Interface Rev:

ISourcePowerCalibrator 2.0

ISourcePowerCalibrator2 3.5

ISourcePowerCalibrator3 4.0

ISPC

ISPC3

ISPC3

ISPC2

ISPC2

ISPC

ISPC2

ISPC

ISPC3

ISPC

ISPC

Specifies the power level that is expected at the desired
reference plane.

Sets the maximum desired deviation from the sum of the
test port power and the offset value.

Specifies maximum number of readings to take at each
data point for iterating the source power.

Specifies the power sensor channel (A or B) that is
currently selected for use at a specific frequency.

Collection for iterating through the segments of the power
loss table used in source power calibration.

Specifies the GPIB address of the power meter.

Collection for iterating through the PowerSensor objects
which are connected to the power meter for a source
power cal.

Specifies the maximum power readings for power meter
settling.

Power meter settling tolerance value.

Specifies if subsequent calls to the
AcquirePowerReadings method will make use of the loss
table (PowerLossSegments).

Specifies if subsequent calls to the

AcquirePowerReadings method will make use of power
sensor frequency checking capability.
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Trace Object

Description

The Trace object controls how the measurement data is displayed. You can control scale, reference position, and
value from the Trace Object.

Accessing a Trace object

There are several ways to get a handle to a trace.

Then you can do any of the following:

See Also:
PNA Automation Interfaces
The PNA Object Model

Traces, Channels, and Windows on the PNA

Autoscale Autoscales the trace or all of the traces in the selected window.
Shared with the NAWindow Object

Name Sets or returns the trace name

ReferencePosition Sets or returns the Reference Position of the active trace.
ReferenceValue Sets or returns the value of the Y-axis Reference Level of the active trace.
YScale Sets or returns the Y-axis Per-Division value of the active trace.

ITrace History
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ITrace 1.0
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Traces Collection

Description

Child of the Application Object. A collection that provides a mechanism for getting a handle to a trace or iterating
through the traces in a window.

Accessing the Traces collection

Get a handle to the traces collection through the NaWindows collection. The following example sets the variable
trcs to the collection of traces in window 1 of the NawWindows collection.

See Also:
Collections in the Analyzer
The PNA Object Model

Item Use to get a handle to a trace

Count Returns the number of traces in the collection.

Parent Returns a handle to the current Application.
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Transform Object

Description

Contains the methods and properties that control Time Domain transforms.

Accessing the Transform Object
Di m app As Agi | ent PNA835x. Appl i cation

Set app = Creat eChj ect (" Agi | ent PNA835x. Appl i cati on",

Dmtrans As Transform
Set trans = app. ActiveMeasur enent. Transf orm

See Also:

PNA Automation Interfaces

The PNA Object Model

Time Domain Topics

Methods

SetFrequencyLowPass

Property

Center

CoupledParameters

DistanceMarkerMode

DistanceMarkerUnit

ﬁgulseWidth

KaiserBeta

Mode

State

StepRiseTime

Interface

ITransform

ITransform

ITransform?2

ITransform?2

ITransform?2

ITransform

ITransform

ITransform

ITransform

ITransform

ITransform

ITransform

<anal yzer Nane>)

Description

Sets low frequencies for low pass.

Description

Sets or returns the Center time.
Shared with the Gating Object

Select Transform parameters to couple

Sets the measurement type in order to determine the correct marker
distance.

Sets the unit of measure for the display of marker distance values.

Sets or returns the Impulse Width of Time Domain transform
windows.

Sets or returns the Kaiser Beta of Time Domain transform windows.
Sets the type of transform.

Sets or returns the Span time.
Shared with the Gating Object

Sets or returns the Start time.
Shared with the Gating Object

Turns an Object ON and OFF.

Sets or returns the Rise time of the stimulus in Low Pass Step
Mode.
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Stop ITransform Sets or returns the Stop time.
Shared with the Gating Object

ITransform History

Introduced with PNA

Interface Rev:

ITransform 1.0

ITransform2 4.2
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TriggerSetup Object

Description

These properties setup Global triggering that effects the entire PNA application.

Accessing the TriggerSetup object

Di m app as Agi | ent PNA835x. Appl i cation
DimtrigSetup as |Trigger Setup
Set trigSetup = app. Tri gger Set up

See Also:

PNA Automation Interfaces
The PNA Object Model
Triggering in the PNA

Methods

None

Properties

AcceptTriggerBeforeArmed

Interface

See History
(below)

ITriggerSetup2

ExternalTriggerConnectionBehavior ITriggerSetup

Scope

Source

TriggerOutputEnabled

ITriggerSetup History

Interface

ITriggerSetup

ITriggerSetup2

ITriggerSetup

ITriggerSetup

ITriggerSetup2

Introduced with PNA
Rev:

4.0

4.2

Description

Description

Allows a trigger signal to be remembered and then used
when the PNA becomes armed (ready to be triggered).

Configures the external triggering signal for the PNA

Determines whether a trigger signal affects a single
channel or all channels in the PNA.

Sets or returns the source of triggering in the PNA.

Enables the PNA to send trigger signals out the rear-panel
TRIGGER OUT connector.
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VMC Type Object

Description

Contains the methods and properties to perform a Vector Measurement Calibration for the Frequency Converter

Application (option 083).

Accessing the VMCType object

See an example which creates and calibrates a VMC measurement.

See Also:

PNA Automation Interfaces

The PNA Object Model

Methods

AcquireStep

GenerateErrorTerms

GenerateSteps

GetStepDescription

Initialize

Property

AutoOrient

CalKitType

CharacterizeMixerOnly

CharFileName

CharMixerReverse

CompatibleCalKits

ConnectorType

DolPortEcal

Acquire the measurement data for the specified step in the calibration process.

Generates the error terms for the calibration.

Returns the number of steps required to complete the calibration.

Returns the description of the specified step in the calibration process.

Begins a calibration.

Description

Sets ECAL module automatic orientation ON or OFF.

Sets and returns a calibration kit type for calibration.

Sets and returns whether to perform a mixer characterization ONLY or full 2-port
calibration.

Specifies the .S2P mixer characterization file name.

Specifies the direction in which to characterize the calibration mixer.

Returns a list of cal kits that are compatible with the connector type for the specified
port.

Sets or queries the connector type for the specified port.

Specify ECAL or Mechanical calibration for the mixer characterization portion of a
VMC calibration.
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Do2PortEcal Specify ECAL or Mechanical calibration for the 2-port calibration portion of a VMC

calibration.

EcalCharacterization Specifies the characterization data within an ECal module to be used for the
calibration.

EcalOrientation1Port For Mixer Characterization ONLY - Specifies which port of the ECal module is

connected to which port of the PNA

EcalOrientation2Port For full 2-port VMC cal - Specifies which port of the ECal module is connected to
which port of the PNA

LoadCharFromFile Specifies and loads a mixer characterization (S2P) file.

Omitlsolation Sets and returns whether Isolation portion of the calibration will be performed or not.
ThruCalMethod Sets and returns the method for performing the thru portion of the calibration.
ValidConnectorTypes Returns a list of connector types for which there are calibration Kkits.

IVMCType History

Introduced with PNA

Interface Rev:

IVMCType 3.5
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i About Tri
Write/Read. out Trigger

AcceptTriggerBeforeArmed Property

Description  Determines what happens to an EDGE trigger signal if it occurs before the PNA is ready to be
triggered. (LEVEL trigger signals are always ignored.) For more information, see External
triggering.

VB Syntax trigsetup.AcceptTriggerBeforeArmed = boolean
Variable (Type) - Description

trigsetup A TriggerSetup2 (object)

boolean Choose from:
0 - False - A trigger signal is ignored if it occurs before the PNA is ready to be triggered.

1 - True - Atrigger signal is remembered and then used when the PNA becomes armed (ready to
be triggered). The PNA remembers only one trigger signal.

Return  Boolean
Type

Default False
Examples trigsetup. AcceptTriggerBeforeArmed = 1 'Wite
atba = trigsetup. Accept Tri gger Bef or eAr med ' Read

C++Syntax HRESULT get_AcceptTriggerBeforeArmed( BOOL *pVal);
HRESULT put_AcceptTriggerBeforeArmed( BOOL newVal);

Interface  ITriggerSetup2
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Read / Write

AcquisitionDirection Property

About Performing a Calibration

Description

VB Syntax
Variable
cal

value

Return Type
Default
Examples
C++ Syntax

Interface

Specifies the direction of each part of a 2-port
calibration.

cal.AcquisitionDirection = value
(Type) - Description
A Calibrator (object)

(enum NADirection) - Choose from:

0 - naForward - measures the forward direction
1 - naReverse - measures the reverse direction

Long Integer

naForward

cal . Acqui sitionDirecti on = naForward
HRESULT AcquisitionDirection(tagNADirection dir);

ICalibrator
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About Calibration Kits

Read-only
ActiveCalKit Property

Description  Returns a handle to the Active CalKit object. You can either (1) use the handle directly
to access CalKit properties and methods, or (2) set a variable to the CalKit object. The
variable retains a handle to the original object if another CalKit becomes active.

VB Syntax 1) app.ActiveCalKit.<setting>
g)r Set cKit = app.ActiveCalKit
Variable (Type) - Description
app An Application (object)
<setting> A CalKit property (or method) and arguments
cKit  (object) - A CalKit object
Return Type  CalKit object
Default  None
Examples Public cKit as cal Kit
Set cKit = app.ActiveCalKit 'read
C++Syntax  HRESULT get_ActiveCalKit (ICalkit * kit)
Interface  |Application
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Read-only About Channels
ActiveChannel Property

Description  Returns a handle to the Active Channel object. You can either (1) use the handle
directly to access channel properties and methods, or (2) set a variable to the channel
object. The variable retains a handle to the original channel if another channel becomes
active.

VB Syntax (1) app.ActiveChannel.<setting>
or
(2) Set chan = app.ActiveChannel
Variable (Type) - Description
chan A Channel (object)
app An Application (object)
<setting> A channel property (or method) and arguments
Return Type Channel object
Default  Not applicable
Examples 1) app. ActiveChannel . Averaging = 1
2) Public chan as Channel
Set chan = app. Acti veChannel

C++Syntax HRESULT get_ActiveChannel( IChannel* *pVal)

Interface  |Application
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Read-only About Markers
ActiveMarker Property

Description  Returns a handle to the Active Marker object. You can either (1) use the handle directly
to access Marker properties and methods, or (2) set a variable to the Marker object. The
variable retains a handle to the original object if another Marker becomes active.

VB Syntax 1) meas.ActiveMarker.<setting>
g)r Set mark = meas.ActiveMarker
Variable (Type) - Description
meas (object) - An Measurement object
<setting> A marker property (or method) and arguments
mark (object) - A marker object
Return Type marker object

Default None

Examples Public mark as marker
Set mark = neas. Acti veMar ker

C++Syntax HRESULT get_ActiveMarker(IMarker** marker)

Interface IMeasurement
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Read-only
ActiveMeasurement Property

Description  Returns a handle to the Active Measurement object. You can either (1) use the handle
directly to access measurement properties and methods, or (2) set a variable to the
measurement object. The variable retains a handle to the original measurement.

VB Syntax 1) app.ActiveMeasurement.<setting>
or
2) Set meas = app.ActiveMeasurement
Variable (Type) - Description
meas A Measurement (object)
app An Application (object)
<setting> A measurement property (or method) and arguments

Return Type

Measurement object

Default None
Examples 1) app. ActiveMeasurenent. Averaging = 1
2) Public nmeas as Measurenent
Set nmeas = app. ActiveMeasur enent
C++Syntax HRESULT get_ActiveMeasurement(IMeasurement **ppMeas)
Interface  |Application
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Read-only

About Windows

ActiveNAWindow Property

Description

VB Syntax

Variable
win
app

<setting>

Return Type
Default

Examples

C++ Syntax

Interface

Returns a handle to the Active Window object. You can either (1) use the handle directly
to access window properties and methods, or (2) set a variable to the window object.
The variable retains a handle to the original window if another window becomes active.
1) app.ActiveNAWindow .<setting>

g)r Set win = app.ActiveNAWindow

(Type) - Description

A NAWindow (object)

An Application (object)

A NAWindow property (or method) and arguments

A NAWindow object

Not applicable

Public wi n as NAW ndow
Set win = app. Acti veW ndow

HRESULT get_ActiveNAWindow(INAWindow **ppWindow)

IApplication
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Write/Read About X-axis display
ActiveXAxisRange Property

Description  Sets or returns the swept parameter to display on the X-axis for the selected FCA
measurement.

VB Syntax mixer.ActiveXAxisRange= value
Variable (Type) - Description
mixer A Mixer (object)

value (Enum as MixerStimulusRange) - Parameter to display on the X-axis. Choose from:
0 - mixINPUT - Input frequency span
1 - mixOUTPUT - Output frequency span
2-mixLO_1 - First LO frequency span
3-mixLO_2 - Second LO frequency span

Return Type Enum
Default OUTPUT
Examples m xer. Acti veXAxi sRange = 1 'Wite
variabl e = m xer. Acti veXAxi sRange ' Read
C++Syntax HRESULT get_ActiveXAxisRange(tagMixerStimulusRange *Val)
HRESULT put_ActiveXAxisRange(tagMixerStimulusRange newVal)

Interface  IMixer3
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Read-only
ActiveTrace Property

About Traces

Description  Returns a handle to the Active Trace object. You can either (1) use the handle directly to
access trace properties and methods, or (2) set a variable to the trace object. The

variable retains a handle to the original trace if another trace becomes active.

VB Syntax 1) win.ActiveTrace.<setting>
or
2) Set trce = win.ActiveTrace

Variable (Type) - Description
trce A Trace (object)
win  An NAWindow (object)
<setting> A trace property (or method) and arguments

Return Type

An NAWindow object

Default None
Examples 1) win. ActiveTrace. Aut oscal e
2) Public trce as Trace
Set trce = Application. Acti veNAW ndow. Acti veTrace
C++ Syntax HRESULT get_ActiveTrace(ITrace* *pVal)

Interface  INAWindow
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About Segment Sweep

Write/Read
AllowArbitrarySegments Property

Description  Enables you to setup a segment sweep with arbitrary frequencies. The start and stop frequencies
of each segment can overlap other segments. Also, each segment can have a start frequency that
is greater than its stop frequency which causes a reverse sweep over that segment. Learn more
about Arbitrary Segment Sweep.

VB Syntax segs.AllowArbitrarySegments = value
Variable (Type) - Description
segs A Segments collection (object)
value (boolean)
True - Allows the setup of arbitrary segment sweep.

False - Prevents the setup of arbitrary segment sweep.

Return  Boolean
Type

Default False
Examples segs. Al l owArbitrarySegnents = True 'Wite

Al l owAr bSegs = Al | owAr bi trarySegnents ' Read

C++Syntax HRESULT get_AllowArbitrarySegments(VARIANT_BOOL *pVal)
HRESULT put_AllowArbitrarySegments(VARIANT_BOOL newVal)

Interface  ISegments3

391



Write/Read About Sweeping
AlternateSweep Property

Description  Sets sweeps to either alternate or chopped.
VB Syntax  object.AlternateSweep = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (boolean) - Choose either:

False (0) - Sweep mode set to Chopped - reflection and transmission are measured on the same
sweep.

True (1) - Sweep mode set to Alternate - reflection and transmission measured on separate
sweeps. Improves Mixer bounce and Isolation measurements. Increases cycle time.

Return  boolean
Type

Default False (0)
Examples chan. Al ternateSweep = True 'Wite
altSwp = chan. Al t er nat eSweep ' Read

C++ Syntax HRESULT AlternateSweep(VARIANT_BOOL *pVal)
HRESULT AlternateSweep(VARIANT_BOOL newVal)

Interface IChannel
ICalSet3
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Read-only

Application Property

Description

VB Syntax
Variable
chan
Return Type
Default
Examples
C++ Syntax

Interface

Returns the name of the Analyzer making measurements on the

channel.

chan.Application

(Type) - Description

A Channel (object)

object
None

rfna =

chan. Application 'returns the Analyzer nane

HRESULT get_Application(lIApplication** Application)

IChannel
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About Arrange Windows

Write/Read
ArrangeWindows Property

Description  Sets or returns the arrangement of all the windows. Overlay, Stack2, Split3 and Quad4 will create
windows.

To control the state of the one window you have a handle to, use app.WindowsState.

VB Syntax  app.ArrangeWindows = value
Variable (Type) - Description
app An Application (object)

value (enum NAWindowModes) - Choose from:

0 - naTile
1-naCascade
2 -naOverlay
3 - naStack?2
4 - naSplit3

5 - naQuad4

Return  NAWindowModes
Type

Default naTile
Examples app. ArrangeW ndow = naTile 'Wite
arrWn = app. ArrangeW ndows ' Read
C++Syntax  HRESULT put_ArrangeWindows(tagNAWindowModes newVal)

Interface  |Application
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Write/Read

About Attenuation

AttenuatorMode Property

Description

VB Syntax
Variable

object

portNum

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the mode of operation of the attenuator control for the specified port number. This
command is automatically set to Manual when an Attenuator value is set.

object.AttenuatorMode(portNum) = value

(Type) - Description

Channel (object)
or

CalSet (object) - Read-only property
(long) - Port number (1 or 2) of attenuator control to be changed.

(enum NAModes) - Choose from:

0 - naAuto - Attenuator control set to automatic. The analyzer will set the attenuator control
appropriately to deliver the specified power at the source.

1 - naManual - Specify the attenuator setting using chan.Attenuator (which automatically sets
AttenuatorMode = naManual.

NAModes

0 - Auto

chan. At t enuat or Mbde(1) = naAuto 'Wite
attn = chan. Att enuat or Mode(1) ' Read

HRESULT get_AttenuatorMode(long port, tagNAModes* pVal)
HRESULT put_AttenuatorMode(long port, tagNAModes newVal)

IChannel
ICalSet3
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Write/Read

About Attenuation

Attenuator Property

Description

VB Syntax
Variable

object

portNum

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the value of the attenuator control for the specified port number. Sending this
command automatically sets AttenuatorMode to Manual.

object.Attenuator(portNum) = value

(Type) - Description

Channel (object)
or

CalSet (object) - Read-only property
(long integer) - Port number (1 or 2) of attenuator control to be changed.

(double) - Attenuator value in dB in 10dB steps.

Note: To determine the maximum attenuator value, use MaximumSourceStepAttenuator Property

If an invalid value is entered, the analyzer will select the next lower valid value. For example, if 19.9
is entered the analyzer will select 10 dB attenuation.

Double

20 dB
chan. Attenuator (1) = 20 "Wite
attn = chan. Attenuat or (cnum ' Read

HRESULT get_Attenuator(long port, double *pVal)
HRESULT put_Attenuator(long port, double newVal)

IChannel
ICalSet3
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Write/Read About ECAL orientation

AutoOrient Property

Description Sets ECAL module automatic orientation ON or OFF.
VB Syntax  obj.AutoOrient = bool

Variable (Type) - Description

obj SMCType (object)
or

VMCType (object)

bool  (Boolean)
1 - Set AutoOrientation ON
0 - Set AutoOrientation OFF

Return Type Boolean

Default 1

Examples Snt. AutoOrient = 1

C++ Syntax HRESULT put_AutoOrient(VARIANT_BOOL bAutoOrient);
HRESULT get_AutoOrient(VARIANT_BOOL *bAutoOrient);

Interface SMCType
VMCType
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Read-only About Averaging

AveragingCount Property

Description  Returns the number of sweeps that have been acquired and averaged into the
measurements on this channel. AveragingFactor specifies the number of sweeps to
average. AveragingCount indicates the progress toward that goal.

VB Syntax  value = chan.AveragingCount
Variable (Type) - Description
chan A Channel (object)
value (Long Integer) - Variable to store the returned count
Return Type Long Integer
Default  Not Applicable
Example avgcount = chan. Aver agi ngCount
C++ Syntax HRESULT get_AveragingCount(long* count)

Interface  IChannel
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. About A i
Write/Read out Averaging

AveragingFactor Property

Description  Specifies the number of measurement sweeps to combine for an average. Must also turn
averaging ON by setting chan.Averaging = 1. Averaging is only allowed on ratioed measurements;
not on single input measurements.

VB Syntax  chan.AveragingFactor = value
Variable (Type) - Description
chan A Channel (object)

value (Long Integer) - Number of measurement sweeps to average. Choose any number between 1 and

1024.
Return  Long Integer
Type
Default 1

Examples chan. Aver agi ngFactor = 5 'Wite
avgfact = chan. Averagi ngFactor ' doesn't work - Read

C++Syntax HRESULT get_AveragingFactor(long *pVal)
HRESULT put_AveragingFactor(long newVal)

Interface  IChannel
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Write/Read

Averaging Property

About Averaging

Description

VB Syntax
Variable
chan

state

Return
Type

Default

Examples

C++ Syntax

Interface

Turns trace averaging ON or OFF for all measurements on the channel. Averaging is only allowed

on ratioed measurements; not on single input measurements.

chan.Averaging = state
(Type) - Description

A Channel (object)
(boolean)

0 - Turns averaging OFF

1 - Turns averaging ON

Boolean

0
chan. Average = 1 '"Wite
averg = chan. Aver agi ng ' Read

HRESULT get_Averaging(BOOL *pVal)
HRESULT put_Averaging(BOOL newVal)

IChannel
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Write/Read About Avoid Spurs Feature
AvoidSpurs Property

Description  gets and returns the state of the avoid spurs feature.

VB Syntax miver. AvoidSpurs = boolean

Variable (Type) - Description
mixer A Mixer (object)

value (Boolean) - State of avoid spurs feature. Choose from
0 Avoid spurs OFF
1 Avoid spurs ON

Return Type Boolean

Default 0

Examples i xer. Avoi dSpurs = 1 'Wite

vari able = m xer. Avoi dSpurs ' Read

CHE Syntax  JRESULT get_AvoidSpurs(Bool *bVal)
HRESULT put_AvoidSpurs(Bool newVal)

Interface IMixer3
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About Marker Search

Write/Read
BandwidthTarget Property

Description  Sets the insertion loss value at which the bandwidth of a filter is measured (using
BandwidthTracking or SearchFilterBandwidth). For example, if you want to determine the filter
bandwidth 3 db below the bandpass peak value, set BandwidthTarget to -3.

VB Syntax meas.BandwidthTarget = value
Variable (Type) - Description
meas A Measurement (object)
value (single) - Target value. Choose any number between -500 and 500

Return  Single

Type
Default -3
Examples neas. Bandwi dt hTarget = -3 'Wite

fbw = nmeas. Bandw dt hTarget ' Read

C++Syntax HRESULT put_BandwidthTarget(float target)
HRESULT get BandwidthTarget(float* target)

Interface  IMeasurement
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Write/Read

BandwidthTracking Property

About Marker Search

Descriaption

VB Syntax
Variable
meas

value

Return Type

Default

Examples

C++ Syntax

Interface

Searches continually (every sweep) for the current BandwidthTarget (default is -3). To search the

filter bandwidth for ONE SWEEP only (not continually), use meas.SearchFilterBandwidth.

This feature uses markers 1-4. To turn off these markers, either turn them off individually or

DeleteAllMarkers.

The bandwidth statistics are displayed on the analyzer screen. To get the bandwidth statistics, use

either GetFilterStatistics or FilterBW, FilterCF , FilterLoss ,or FilterQ.

The analyzer screen will show either Bandwidth statistics OR Trace statistics; not both.

To restrict the search to a UserRange with the bandwidth search, first activate marker 1 and set
the desired UserRange. Then send the SearchFilterBandwidth command. The user range used
with bandwidth search only applies to marker 1 searching for the max value. The other markers

may fall outside the user range.
meas.BandwidthTracking = value

(Type) - Description

A Measurement (object)

(boolean)

1 - Turns bandwidth tracking ON

0 - Turns bandwidth tracking OFF

Boolean

0- OFF

meas. Bandwi dt hTracking = 1 'Wite

bwt rack = meas. Bandw dt hTracki ng ' Read

HRESULT put_BandwidthTracking(VARIANT_BOOL state)
HRESULT get_BandwidthTracking(VARIANT _BOOL* state)

IMeasurement
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Write/Read About Limits
BeginResponse Property

Description  When constructing a limit line, specifies the amplitude value of the start of a limit segment.
VB Syntax limtseg.BeginResponse = value
Variable (Type) - Description
limtseg A LimitSegment (object)
value (double) - Amplitude value. No units
Return Type Double
Default 0

Examples Set |lintseg = neas. LinitTest(1)
i mtseg. Begi nResponse = 10 'Wite

BegResp = |i ntseg. Begi nResponse ' Read

C++ Syntax HRESULT get_BeginResponse(double *pVal)
HRESULT put_BeginResponse(double newVal)

Interface ILimitSegment
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Write/Read About Limits
BeginStimulus Property

Description  When constructing a limit line, specifies the beginning X-axis value.
VB Syntax limtseg.BeginStimulus = value
Variable (Type) - Description
limtseg A LimitSegment (object)
value (double) - Stimulus value. No units
Return Type Double
Default 0
Examples Set |lintseg = neas. LinitTest(1)
i mseg. Type = nalLi m t Segnent Type_Maxi num
i mseg.BeginStimulus = 3e9
i seg. EndSti mul us = 4e9
l'i mt seg. Begi nResponse = 10
| i nt seg. EndResponse = 10
BegStim = |intseg. Begi nStinul us ' Read

C++Syntax HRESULT get_BeginStimulus(double *pVal)
HRESULT put_BeginStimulus(double newVal)

Interface  ILimitSegment
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Write/Read

About Markers

BucketNumber Property

Description
VB Syntax
Variable
mark

value

Return
Type
Default

Examples

C++ Syntax

Interface

Sets or returns the bucket number (data point) for the active marker.
mark.BucketNumber = value

(Type) - Description

A Marker (object)

(long integer) - Data point. Choose any number between 0 and the measurement's number of
data points - 1.

For example, with Number of points = 201, choose between 0 and 200

Long Integer

The first marker is set to the middle of the span. Subsequent markers are set to the bucket number
of the previously active marker.

mar k. Bucket Nunber = 100 ' noves the active marker to data point 100 -
Wite

poi nt Nunber = mark. Bucket Number 'returns the data point nunber the
active marker is currently on. -Read

HRESULT get_BucketNumber(long *pVal)
HRESULT put_BucketNumber(long newVal)

IMarker
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About Modifying Cal Kits

Write/Read
CO Property

Description  Sets and Returns the CO (C-zero) value (the first capacitance value) for the calibration standard.

To set the other capacitance values, use C1, C2, C3
VB Syntax calstd.CO = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for CO in picofarads
Return Type Single
Default  Not Applicable
Examples calstd.CO = 15 'Wite the value of CO to 15pi cof arads
cap0 = calstd.CO ' Read the val ue of CO

C++Syntax HRESULT get_CO(float *pVal)
HRESULT put_CO(float newVal)

Interface |CalStandard
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Write/Read About Modifying Cal Kits
C1 Property

Description  Sets and Returns the C1 value (the second capacitance value) for the calibration standard.

To set the other capacitance values, use C0O, C2, C3
VB Syntax calstd.C1 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for C1 in picofarads
Return Type Single
Default  Not Applicable
Examples calstd.Cl = 15 'Wite the value of Cl to 15pi cof arads
capl = calstd.Cl 'Read the value of Cl

C++Syntax HRESULT get_C1(float *pVal)
HRESULT put_C1(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
C2 Property

Description  Sets and Returns the C2 value (the third capacitance value) for the calibration standard.

To set the other capacitance values, use C0, C1, C3
VB Syntax calstd.C2 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for C2 in picofarads
Return Type Single
Default  Not Applicable
Examples calstd.C2 = 15 'Wite the value of C2 to 15pi cof arads
cap2 = calstd.C 'Read the value of C2

C++Syntax HRESULT get_C2(float *pVal)
HRESULT put_C2(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
C3 Property

Description  Sets and Returns the C3 value (the fourth capacitance value) for the calibration standard.

To set the other capacitance values, use CO0, C1, C2
VB Syntax calstd.C3 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for C3 in picofarads
Return Type Single
Default  Not Applicable
Examples calstd.C3 = 15 'Wite the value of C3 to 15pi cof arads
cap3 = calstd.C3 ' Read the value of C3

C++Syntax HRESULT get_C3(float *pVal)
HRESULT put_C3(float newVal)

Interface |CalStandard
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Write / Read About Source Power Cal
CalFactor Property

Description  Sets or returns the cal factor value associated with a power sensor cal factor
segment.

VB Syntax calFactSeg.CalFactor = value
Variable (Type) - Description
powerCalibrator (object) - A PowerSensorCalFactorSegment (object)
value (double) — Cal factor in percent. Choose any value between 1 and 150

Return Type Double
Default 0

Examples cal Fact Seg. Cal Factor = 98 'Wite
factor = cal Fact Seg. Cal Factor ' Read

C++ Syntax HRESULT put_CalFactor(Double newVal);
HRESULT get_CalFactor(Double *pVal);

Interface  IPowerSensorCalFactorSegment
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Write/Read About Performing a Calibration
CalibrationType Property

Description  Specifies the type of calibration to perform or apply to the measurement.
VB Syntax meas.CalibrationType = type
Variable (Type) - Description
meas A Measurement (object)

type (enum NACalType) - Calibration type. Choose from:

0 - naCalType_Response_Open

1 - naCalType_Response_Short

2 - naCalType_Response_Thru
3-naCalType_Response_Thru_And_lIsol
4 - naCalType_OnePort

5 - naCalType_TwoPort_SOLT

6 - naCalType_TwoPort_TRL

7 - naCalType_None

8 - naCalType_ThreePort_SOLT

Return Type NACalType
Default naCalType_None
Examples neas. Calibrati onType = naCal Type_Response_Open 'Wite
neascal = neas. Calibrati onType ' Read

C++Syntax  HRESULT put_CalibrationType (tagNACalType CalType)
HRESULT get_CalibrationType (tagNACalType* pCalType)

Interface  IMeasurement

412



Read only

CalibrationName Property

Description  Get the name of the current cal type.
VB Syntax value = meas.CalibrationName
Variable (Type) - Description
value (string) - Variable to store the returned value.
meas A Measurement (object)
Return Type  String
Default Not Applicable

Examples ¢t = meas. Cal i br ati onNane

C++Syntax HRESULT get_CalibrationName( [out,retval] BSTR* CalibrationName);

Interface  IMeasurement2
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Read / Write

CalibrationPort Property

Description
VB Syntax
Variable
SMC

value

Return Type
Default
Examples

C++ Syntax

Interface

Specifies which SMC port to calibrate.
SMC.CalibrationPort = value
(Type) - Description

SMCType (object)

(String) Port number to be calibrated. Choose from:

e 1-SMC forward
e 2-SMC reverse
e Both

String
1
value = SMC. Cal i brati onPort = "Both"

HRESULT put_CalibrationPort(BSTR port);
HRESULT get_CalibrationPort(BSTR *port);

SMCType
VMCType
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Write/Read

Learn about SMC cal types

CalibrationTypelD Property

Description

VB Syntax
Variable
meas

id

Return Type
Default

Examples

C++ Syntax

Interface

Sets or returns the current cal type for custom measurements (FCA) using a Cal Type
Name.

You can also use the CLSID or GUID associated with the cal type.

To select cal types for standard measurements, see Calibration Type Property.

meas.CalibrationTypelD =id

(Type) - Description
A Measurement (object)

(String) Cal type identifier Name. Use one of the following:

Name - Choose one of the following:

« "VMC"

e “SMC_2P” or “SMC”
e “SMCRsp+IN”

e “SMCRsp+OUT”

e “SMCRsp”

You can also use a ClassID or GUID. The following are examples:
CLSID - "VectorMixerCal.VCMCType"
GUID - "{2061767B-0FE2-4F6F-86D0-9AB332B18DA5}"

String

Not Applicable
D m pna
Dim m

Set pna = CreateObject ("Agil ent PNA835x. Appl i cati on")
Set m = pna. Acti veMeasur enent

m Cal i brati onTypel D = "VMC"

m Error Correction = True

Vs gBox m Cal i br at i onNane

HRESULT get_CalibrationTypelD( [out, retval] BSTR* CalibrationTypelD );
HRESULT put_CalibrationTypelD( [in] BSTR CalibrationTypelD );

IMeasurement2
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Write/Read

About Modifying Cal Kits

CalKitType Property

Description

VB Syntax
Variable

object

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets and returns a calibration kit type for calibration or to be used for kit modification. To get a
handle to this kit, use app.ActiveCalKit.

There is also a CalKitType property on the GuidedCalibration object.
object.CalKitType = value

(Type) - Description

calkit (object) or

Application (object)
Note: app.CalKitType and calkit.calKitType perform exactly the same function.

(enum naCalKit) - Calibration Kit type. Choose from:

1 - naCalKit_Userl
2 - naCalKit_User2
3 - naCalKit_User3
4 - naCalKit_User4

49 - naCalKit_User49
50 - naCalKit_User50

These enumerated values correspond with the calibration kit ID on the Advanced Cal Kit
Modify dialog box.

To change the cal kit name, use Name property.

NACalKit

Not Applicable

cal kit. Cal Kit Type = naCal Kit_User 27
kitype = app. Cal Kit Type

HRESULT get_CalKitType(tagNACalKit *pVal);
HRESULT put_CalKitType(tagNACalKit newVal);

IApplication
ICalKit
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Write/Read
CalKitType Property

Description  Sets and returns a calibration kit type for the specified port number.
VB Syntax  object.CalKitType (port) = value
Variable (Type) - Description

object GuidedCalibration (object) or
SMCType (object) or
VMCType (object)

port (Long) Port number the cal kit will be assigned to.

value (string) - Calibration Kit type.
Use CompatibleCalKits property for a list of valid Cal Kits.

Return Type  String
Default  Not Applicable
Examples SMC. Cal Kit Type(1) = naCal Kit_ User 27
val ue = snt. Cal Ki t Type(1)
C++ Syntax

Interface SMCType
VMCType
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Read-only
CalPower Property

About Source Power Cal

Description

VB Syntax
Variable

value
powerCalibrator

chan

sourcePort

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the power level that is expected at the desired reference plane (DUT input or
output). This is not used for segment sweep with independent power levels or power

sweeps.

Note: Although this command still works, it is recommended that you specify cal power
by setting the test port power and offset value.

value = powerCalibrator.CalPower (chan, sourcePort)

(Type) - Description

(double) - Variable to store the returned Cal power value in dBm.
(object) - A SourcePowerCalibrator object

(long integer) - Channel number of the PNA.
(long integer) - Source port number

None

0

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i brator. Cal Power = -10 'Wite

power = power Cal i brator. Cal Power ' Read
HRESULT get_CalPower(long channel, long sourcePort, double *pVal);

ISourcePowerCalibrator
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. .
Write/Read About Gating

Center Property

Description  Sets or returns the Center time of either Gating or Time Domain transform windows
VB Syntax  object.Center = value
Variable (Type) - Description
object (object) As Gating
or

(object) As Transform

value (double) - Center time in seconds. Choose any humber between:
* (points-1) / frequency span

Return Type Double
Default 0
Examples trans.Center = 4.5e-9 'sets the Center tinme of a transform
wi ndow -Wite
gate.Center = 4.5e-9 '"sets the Center tinme of a gating w ndow -
Wite

cnt = trans. Center 'Read

C++Syntax HRESULT get_Center(double *pVal)
HRESULT put_Center(double newVal)

Interface  ITransform
IGating
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Read-only

Center Property

Description  Returns the stimulus value of the center data point for the measurement. This function
does NOT work for segment sweep measurements. To understand how this property is
useful, see IMeasurement?2 Interface.

VB Syntax value = meas.Center
Variable (Type) - Description
value (Double) - Variable to store the returned value.
meas A Measurement (object)
Return Type Double
Default  Not Applicable

Examples Print nmeas.Center 'prints the center data point

C++Syntax HRESULT get_Center(double * Val);

Interface  IMeasurement2
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Write/Read

About Frequency

CenterFrequency Property

Description

VB Syntax
Variable

object

value

Return

Type

Default

Examples

C++ Syntax

Interface

Sets or returns the center frequency of the channel
or
Sets or returns the center frequency of the segment.

see also Measurement2 interface
object.centerFrequency = value
(Type) - Description

A Channel (object)

or

A Segment (object)

(double) - Center frequency in Hertz. Choose any number between the minimum and maximum
frequencies of the analyzer.

Double

Center of the frequency range

chan. cent er Frequency = 4.5e9 'sets the center frequency of a linear
sweep for the channel object -Wite

centfreq = chan. center Frequency ' Read

HRESULT get_CenterFrequency(double *pVal)
HRESULT put_CenterFrequency(double newVal)

IChannel
ISegment
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Read-only

ChannelNumber Property

Description  Returns the Channel number of the Channel or Measurement object.
VB Syntax  object.ChannelNumber
Variable (Type) - Description
object A Channel (object)

About Channels

or
A Measurement (object)

Return Type Long Integer

Default  Not applicable
Examples chanNum = chan. Channel Nunber 'returns the channel nunber
chanNum = neas. Channel Nunber 'returns the channel nunber of the
measur ement
C++Syntax HRESULT get_ChannelNumber(long *pVal)
Interface  |Channel
IMeasurement
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Read/Write
CharacterizeMixerOnly Property

Description  Sets and returns whether to perform ONLY a mixer characterization.
VB Syntax VMC.CharacterizeMixerOnly = bool
Variable (Type) - Description
VMC VMCType (object)

bool (Boolean)
1 - Perform ONLY mixer characterization.
0 - Perform both mixer characterization and calibration.

Return Type Boolean

Default 0O

Examples val ue = VMC. CharacterizeM xerOnly

C++ Syntax  HRESULT put_CharacterizeMixerOnly(VARIANT_BOOL
bCharMixerOnly);

HRESULT get_CharacterizeMixerOnly(VARIANT_BOOL
*bCharMixerOnly);

Interface  VMCType
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Write/Read

CharFileName Property

Description

VB Syntax
Variable
VMC
value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the mixer characterization (.S2P) file and immediately loads the file

specify the use of a characterization file with LoadCharFromFile Property

VMC.CharFileName = value

(Type) - Description

VMCType (object)

(String) Full path and file name of the mixer characterization file.

Not Applicable

"C:\Program Files\Agilent\Network Analyzer\Documents\default.S2P"

VMC. Char Fi | eNanme = "C:\ Program Fil es\ Agi | ent\ Net wor k
Anal yzer\ Docunent s\ def aul t. S2P"

HRESULT put_CharFileName(BSTR filename);
HRESULT get_CharFileName(BSTR *filename);

VMCType
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Read-Write

CharMixerReverse Property

Description

VB Syntax
Variable
VMC

bool

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the direction in which to characterize the calibration mixer. Learn more about
the calibration mixer.

VMC.CharMixerReverse = bool
(Type) - Description

VMCType (object)

(Boolean)

0 - Characterize the calibration mixer in the SAME direction as that specified in the
mixer setup.

1 - Characterize the calibration mixer in the REVERSE direction as that specified in the
mixer setup.

Boolean

0

VMC. Char M xer Reverse = 0

HRESULT put_CharMixerReverse(VARIANT_BOOL bcharReverse);
HRESULT get_CharMixerReverse(VARIANT_BOOL *bcharReverse);

VMCType2
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Write/Read About Citifiles

CitiContents Property

Description  Specifies the contents of subsequent citifile saves using app.SaveCitiDataData or
app.SaveCitiFormattedData

VB Syntax  pref.CitiContents = value
Variable (Type) - Description
pref A Preferences (object)

value (string) - Contents that will be saved with subsequent save commands. Choose from:
"Single" - Single trace
"Displayed" - All displayed traces
"Auto" - All displayed traces

Return  String
Type

Default "Auto"
Examples pref.CitiContents = "Single" 'Wite

content = pref.CtiContents ' Read

C++Syntax HRESULT get_CitiContents(BSTR *Contents)
HRESULT put_CitiContents(BSTR Contents)

Interface  IPreferences
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Write/Read About Citifiles

CitiFormat Property

Description  Specifies the format of subsequent citifile saves using app.SaveCitiFormattedData

VB Syntax  pref.CitiFormat = value
Variable (Type) - Description
pref A Preferences (object)

value (string) - Format in which the citifile will be saved with subsequent save commands. Choose from:
"MA" - Linear Magnitude / degrees
"DB" - Log Mag / degrees
"RI" - Real/Imaginary

"Auto" - Format in which the trace is already displayed. If other than Log Mag, Linear Magnitude,
or Real/lmag, then the format will be in Real/Imag.

Return  String
Type

Default "Auto"
Examples pref.CtiFormat = "MA" 'Wite

format = pref.Cti Format ' Read

C++Syntax HRESULT get_CitiFormat(BSTR *Format)
HRESULT put_CitiFormat(BSTR Format)

Interface  IPreferences
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Read-only

CompatibleCalKits Property

Description

VB Syntax
Variable
value

obj

port

Return Type

Default

Examples

C++ Syntax

Interface

Returns a list of cal kits that are compatible with the connector type for the specified

port.

value = obj.CompatibleCalKits (port)

(Type) - Description

(Variant) Variable to store the returned list of CalKits.

Any of the following:
GuidedCalibration (object)
SMCType (object)
VMCType (object)

(Long) Port number for which you want compatible kits.

Variant
Not Applicable

Dmkits As Vari ant
kits = MySMC. Conpati bl eCal Ki t s(1)

HRESULT get_CompatibleCalKits(long port, VARIANT* Kits);

IGuidedCalibration
SMCType
VMCType
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Read / Write

ConnectorType Property

Description
VB Syntax
Variable

obj

port

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets or queries the connector type for the specified port.
obj.ConnectorType (port) = value

(Type) - Description

Any of the following:
GuidedCalibration (object)
SMCType (object)
VMCType (object)

(Long) Port number of the connector type

(String) - Connector type.

Use ValidConnectorType Property to list connector types.

String

None

Dim value As String
Val ue = MySMC. Connect or Type

HRESULT get_ConnectorType( long port, BSTR
*connector)

HRESULT put_ConnectorType( long port, BSTR
connector)

IGuidedCalibration

SMCType

VMCType
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Read-only
Count Property

Description  Returns the number of items in a collection of objects.
VB Syntax object.Count
Variable (Type) - Description

object  Any of the following (objects):

Cal Sets collection
CalFactorSegments collection
Channels collection

LimitTest collection
Measurements collection
NAWindows collection
PowerLossSegments collection
PowerSensors collection
Segments collection

Traces collection

Return Type Long Integer
Default  Not applicable

Examples nunmofchans = chans. Count 'return the nunber of channels
- Read

C++ Syntax HRESULT get_Count(long *p<interface>)

Interface ICal Sets
ICalFactorSegments
IChannels
ILimitTest
IMeasurements
INAWindows
IPowerLossSegments
IPowerSensors
ISegments
ITraces
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Write/Read About Power Coupling

CouplePorts Property

Description  Turns ON and OFF port power coupling. ON means the power level is the same for both ports.
OFF means the power level may be set independently for each port.
VB Syntax  object.CouplePorts = value
Variable (Type) - Description
object Channel (object)
or
CalSet (object) - Read-only property
value (enum NAStates) Choose from:
0 - NaOff - Turns coupling OFF
1 - NaOn - Turns coupling ON
Retaurn  Long Integer
Type 1-ON
0-OFF
Default  NaON (1)
Examples chan. Coupl ePorts = NaOFf 'Wite
coupl port = chan. Coupl ePorts ' Read
C++Syntax HRESULT get_CouplePorts(tagNAStates *pState)
HRESULT put_CouplePorts(tagNAStates newState)
Interface  IChannel
|CalSet3
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Write/Read About Time Domain Trace Coupling
CoupleChannelParams Property

Description  Turns ON and OFF Time Domain Trace Coupling. All of the measurements in the specified
channel are coupled.

e To select Transform parameters to couple, use Trans.CoupledParameters Property

e To select Gating parameters to couple, use Gate.CoupledParameters Property

VB Syntax chan.CoupleChannelParams = state
Variable (Type) - Description
chan A Channel (object)
state (boolean)
0 - Turns Trace Coupling OFF
1 - Turns Trace Coupling ON

Return Boolean
Type

Default 1-ON
Examples chan. Coupl eChannel Parans = 1 'Wite
coupl e = chan. Coupl eChannel Parans ' Read

C++ Syntax  HRESULT get_CoupleChannelParams(VARIANT_BOOL *isCoupled);
HRESULT put_CoupleChannelParams(VARIANT_BOOL isCoupled);

Interface  IChannel5
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About Coupled Markers

Write/Read
CoupledMarkers Property

Description  Sets and Reads the state of Coupled Markers (ON and OFF)
VB Syntax  app.CoupledMarkers = state
Variable (Type) - Description
app (object) - An Application object
state (boolean)
False (0) - Turns Coupled Markers OFF
True (1) - Turns Coupled Markers ON
Return Type Boolean
0- OFF
1-ON
Default  OFF (0)
Examples app. Coupl edMarkers = True 'Wite
coupl = app. Coupl edMar kers ' Read

C++Syntax HRESULT put_CoupledMarkers(VARIANT_BOOL bState)
HRESULT get_CoupledMarkers(VARIANT_BOOL *bState)

Interface  |Application
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Write/Read

About Time Domain Trace Coupling

CoupledParameters Property (Gating)

Description

VB Syntax
Variable
trans

value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the time domain gating parameters to be coupled. The settings for those
parameters will be copied from the active measurement to all other measurements on
the channel.

To turn coupling ON and OFF, use CoupleChannelParams Property

To specify Transform parameters to couple, use Transform.CoupledParameters
Property

gate.CoupledParameters = value
(Type) - Description
A Gating (object)

(Enum As NAGatingCoupledParams) - Parameters to couple. To specify more than
one parameter, add the numbers. Choose from:

1 - naGatingStimulusCoupled (Start, Stop, Center, and Span TIME settings.)
2 - naGateStateCoupled (ON / OFF)
4 - naGatingShapeCoupled (Minimum, Normal, Wide, and Maximum)

8 - naGatingTypeCoupled (Bandpass and Notch)

Enum

29

gat e. Coupl edParanmeters = 15 'Couple all paraneters
CP = gate. Coupl edPar aneters ' Read

HRESULT get_CoupledParameters(long *IParams);
HRESULT put_CoupledParameters(long IParams);

IGating2
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About Time Domain Trace Coupling

Write/Read
CoupledParameters Property (Transform)

Description  Specifies the time domain transform parameters to be coupled. The settings for those
parameters will be copied from the active measurement to all other measurements on
the channel.

To turn coupling ON and OFF, use CoupleChannelParams Property

To specify Gating parameters to couple, use Gate.CoupledParameters Property

VB Syntax trans.CoupledParameters = value
Variable (Type) - Description
trans A Transform (object)

value (Enum As NATransformCoupledParams) - Parameters to couple. To specify more
than one parameter, add the numbers. Choose from:

1 - naTransformStimulusCoupled (Start, Stop, Center, and Span TIME settings.)
2 - naTransformStateCoupled (ON / OFF)

4 - naTransformWindowCoupled (Kaiser Beta / Impulse Width)

8 - naTransformModeCoupled (Low Pass Impulse, Low Pass Step, Band Pass)

16 - naTransformDistMkrUnitCoupled (Distance maker Units)

Return Type Enum
Default 29

Examples trans. Coupl edParaneters = 31 'Couple all paraneters
CP = trans. Coupl edParaneters ' Read

C++Syntax HRESULT get_CoupledParameters(long *IParams);
HRESULT put_CoupledParameters(long IParams);

Interface |Transform?2
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About CW Frequency

Write/Read
CW Frequency Property

Description  Set the Continuous Wave (CW) frequency. Must first send chan.SweepType = naCWTimeSweep
VB Syntax  object. CWFrequency = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property
value (double) CW frequency. Choose any number between:
the minimum and maximum frequency limits of the analyzer
Units are Hz
Return Type Double
Default 1e9
Examples chan. CWFrequency = 5e9 'Wite

cwfreq = chan. CWFr equency ' Read

C++ Syntax HRESULT put_ CWFrequency(double newVal)
HRESULT get_ CWFrequency(double *pVal)

Interface  IChannel
|CalSet3
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Write/Read

About Modifying Cal Kits

Delay Property

Description
VB Syntax
Variable
calstd

value
Return Type
Default

Exaamples

C++ Syntax

Interface

Sets and Returns the electrical delay value for the calibration standard.
calstd.Delay = value
(Type) - Description

A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

(single) - Electrical delay in seconds

Single

Not Applicable

cal std. Delay = .00015 'Wite the Delay .00015 seconds
stdDel ay = cal std. Del ay ' Read t he val ue of Del ay

HRESULT get_Delay(float *pVal)
HRESULT put_Delay(float newVal)

ICalStandard
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Write/Read

DeltaMarker Property

Description

VB Syntax
Variable

app

state

Return
Type

Default

Examples

C++ Syntax

Interface

Sets a marker as a delta marker. The reference marker must already be turned ON. See

meas.ReferenceMarkerState

mark.DeltaMarker = state
(Type) - Description

A Marker (object)

(boolean) -

ON (1) marker is a delta marker

OFF (0) marker is NOT a delta marker

Boolean

OFF (0)

mar k. Del t aMarker = True 'Wite

delta = mark. Del t aMar ker ' Read

HRESULT get_DeltaMarker(VARIANT _BOOL bState)
HRESULT put_DeltaMarker(VARIANT_BOOL *bState)

IMarker
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Write / Read About Cal Sets
Description Property

Description  Sets or returns the descriptive string assigned to the Cal Set. Change this string so that
you can easily identify each Cal Set constructed.

VB Syntax CalSet.Description = value
Variable (Type) - Description
CalSet (object) - A Cal Set object
value (string) — Description of the Cal Set

Return Type  String
Default ~ “CalSet_n" where n is an integer number.

Examples Cal Set.Description = "My Cal Set" 'Wite
desc = Cal Set. Description 'Read

C++Syntax HRESULT get_Description(BSTR *pVal)
HRESULT put_Description(BSTR newVal);

Interface |CalSet
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About Data Format

Write/Read
Format Property

Description  Sets or returns the display format of the measurement.
VB Syntax meas.Format = value
Variable (Type) - Description
meas A Measurement (object)

value (enum NADataFormat) - Choose from:
0 - naDataFormat_LinMag
1 - naDataFormat_LogMag
2 - naDataFormat_Phase
3 - naDataFormat_Polar
4 - naDataFormat_Smith
5 - naDataFormat_Delay
6 - naDataFormat_Real
7 - naDataFormat_Imaginary
8 - naDataFormat_SWR

Return Type Long Integer
Default 1 -naDataFormat_LogMag
Examples neas. Format = naDat aFornat Real 'Wite
fm = neas. Fornat ' Read

C++Syntax HRESULT get_Format(tagDataFormat *pVal)
HRESULT put_Format(tagDataFormat newVal)

Interface  IMeasurement
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Write-Read
DisplayAutomationErrors Property

Description  Enables or disables automation error messages from being displayed on the screen.
VB Syntax  app.DisplayAutomationErrors = value
Variable (Type) - Description
app An application(object)

value (Boolean)
True allows error to show on display,

False turns error off from display.

Return Type Boolean

Default True

Dim app As Application

E I . .
XAmPIES  gat app = New Application
app. Di spl ayAut omati onErrors = Fal se "Turns off display
print app. D spl ayAut omati onErrors "prints Fal se

C++ Syntax HRESULT get_DisplayAutomationErrors(VARIANT_BOOL * Val);
HRESULT put_DisplayAutomationErrors(VARIANT_BOOL Val);

Interface  |Application2
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Write-Read
DisplayGlobalPassFail Property

Description  Shows or hides the dialog which displays global pass/fail results. Learn more about
Global Pass/Fail.

VB Syntax app.DisplayGlobalPassFail = value
Variable (Type) - Description
app An Application (object)

value (Boolean)
True (1) - displays the pass/fail dialog.
False(0) - hides the pass/fail dialog.

Return Type Boolean
Default False
Dim app As Application

Set app = New Application
app. D spl ayd obal PassFail = true 'shows dial og

Examples

C++Syntax HRESULT get DisplayGlobalPassFail(VARIANT _BOOL * Val);
HRESULT put_DisplayGlobalPassFail(VARIANT_BOOL Val);

Interface  |Application6
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Write/Read

About Distance Markers

Distance Property

Description

VB Syntax
Variable
mark
value

Return
Type

Default

Examples

C++ Syntax

Interface

Set or query marker distance on a time domain trace.

The Write command moves the marker to the specified distance value. Once moved, you can read
the Y axis value or read the X-axis time value. (Distance is calculated from the X-axis time value.)

The Read command reads the distance of the marker.

If the marker is set as delta, the WRITE and READ data is relative to the reference marker.
mark.Distance = value

(Type) - Description

A Marker (object)

(double) - Marker distance in the unit of measure specified with DistanceMarkerUnit Property

Double

Not Applicable
mar k. Di stance = 3e9 'Wite

XVal = mark. D st ance ' Read

HRESULT get_Distance(double *pVal);
HRESULT put_Distance(double newVal);

IMarker2
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Write/Read

About Distance MarkerSettings

DistanceMarkerMode Property

Description

VB Syntax
Variable
trans

value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the measurement type in order to determine the correct marker distance.

e Select Auto for S-Parameter measurements.

e Select Reflection or Transmission for arbitrary ratio or unratioed measurements.
This settings affects the display of ALL markers for only the ACTIVE measurement.
trans.DistanceMarkerMode = value
(Type) - Description
A Transform (object)

(enum As NADistanceMarkerMode) - Choose from:
0 - naDistanceMarkerModeAuto
1 - naDistanceMarkerModeReflection

2 - naDistanceMarkerModeTransmission

Enum
0 - naDistanceMarkerModeAuto

trans. Di st anceMar ker Mode = naDi st anceMar ker ModeRef | ection 'Wite
DW = trans. Di st anceMar ker Mbde ' Read

HRESULT get_DistanceMarkerMode(tagNADistanceMarkerMode *pVal);
HRESULT put_DistanceMarkerMode(tagNADistanceMarkerMode newVal);

ITransform2
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Write/Read

About Distance MarkerSettings

DistanceMarkerUnit Property

Description

VB Syntax
Variable
trans

value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the unit of measure for the display of marker distance values. This settings
affects the display of ALL markers for only the ACTIVE measurement (unless Distance
Maker Units are coupled using CoupledParameters Property.

trans.DistanceMarkerUnit = value
(Type) - Description
A Transform (object)

(Enum As NADistanceMarkerUnit) - Distance Marker Units. Choose from
0 - naDistanceMarkerUnitMeter
1 - naDistanceMarkerUnitFeet

2 - naDistanceMarkerUnitinch

Enum

0 - naDistanceMarkerUnitMeter

trans. Di st anceMar kerUnit = naDi st anceMar ker Uni t Feet 'sets the
U = trans. Di stanceMarkerUnit ' Read

HRESULT get_DistanceMarkerUnit(tagNADistanceMarkerUnit *pVal);
HRESULT put_DistanceMarkerUnit(tagNADistanceMarkerUnit newVal);

ITransform2
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Read-Write
DolPortEcal Property

Description  Specify ECAL or Mechanical calibration for the mixer characterization portion of a VMC
calibration.

VB Syntax VMC.Do1PortEcal = bool
Variable (Type) - Description
VMC VMCType (object)

bool (Boolean)
1-ECAL

0 - Mechanical

Return Type Boolean

Default 0O

Examples val ue = VMC. DolPort ECal

C++Syntax HRESULT put_DolPortEcal(VARIANT_BOOL bDoEcal);
HRESULT get_DolPortEcal(VARIANT_BOOL *bDoEcal);

Interface  VMCType
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Read-Write
Do2PortEcal Property

Description  Specify ECAL or Mechanical calibration. For VMC, this selection only applies to the 2-
port calibration portion. For mixer characterization (VMC), use DolPortEcal Property

VB Syntax object.Do2PortEcal = bool
Variable (Type) - Description

object SMCType (object) or
VMCType (object)

bool (Boolean)
1-ECAL

0 - Mechanical

Return Type Boolean

Default 0

Examples val ue = VMC. Do2Por t ECal

C++Syntax HRESULT put_Do2PortEcal(VARIANT_BOOL bDoEcal);
HRESULT get_Do2PortEcal(VARIANT_BOOL *bDoEcal);

Interface SMCType
VMCType
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Read-only

Domain Property

Description

VB Syntax
Variable

value

meas
Return Type
Default

Examples

C++ Syntax

Interface

Returns the domain (frequency,time, power) of the measurement. To understand how
this property is useful, see IMeasurement2 Interface.

value = meas.Domain
(Type) - Description

(Enum as NADomainType) - variable to store the returned value
0 - Frequency
1-Time

2 - Power

A Measurement (object)
Enum as NADomainType
Not Applicable

Print meas.Domain 'prints the value of the domai n enum

HRESULT get_Domain(tagNADomainType * Val);

IMeasurement2
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Write/Read

About Dwell Time

DwellTime Property

Description

VB Syntax
Variable

object

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the dwell time at the start of each sweep point for all measurements in a channel.
Dwell time is only available with Chan.SweepGenerationMode = naSteppedSweep (not
naAnalogSweep).

Sets or returns the dwell time of a specified sweep segment.
object.DwellTime = value

(Type) - Description

A Channel (object)
or CalSet (object) - Read-only property

or Segment (object)
(double) - Dwell Time in seconds. Choose any number between 0 and 86400

Double

0

chan. Dwel | Tine = 3e-3 'sets the dwell
segs(3).Dwel I Tine =

tine for the channel -Wite

1e9 'sets the dwell tinme of segnment 3 -Wite

dwel | = chan. Dnel | Ti ne ' Read

HRESULT get_DwellTime(double *pVal)
HRESULT put_DwellTime(double newVal)

IChannel
ISegment

|CalSet3
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Write/Read
ECALCharacterization Property - Obsolete

Description  Note: This property is replaced by ECALCharacterizationEx Property.

Specifies the characterization data within an ECal module to be used for the calibration.

Learn more about ECal User Characterization.

VB Syntax cal.ECALCharacterization(mod) = value
Variable (Type) - Description
cal Calibrator (object)

module  1- ECal module

value (Long)— Characterization data within the ECal module to be used for ECal operations.
Choose from:

0 — Factory Characterization
1 — UserCharacterizationl
2 — UserCharacterization2
3 — UserCharacterization3
4 — UserCharacterization4

5 — UserCharacterization5

Return Type Long

Default O - Factory Characterization

Interface |Calibrator2
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Write/Read
ECALCharacterization Property

Description  Specifies the characterization data within an ECal module to be used for the SMC
calibration.

Learn more about ECal User Characterization.

VB Syntax SMC.ECALCharacterization(mod) = value
Variable (Type) - Description
SMC SMCType (object)

module  1- ECal module

value (Long) — Characterization data within the ECal module to be used for ECal operations.
Choose from:

0 — Factory Characterization
1 — UserCharacterizationl
2 — UserCharacterization2
3 — UserCharacterization3
4 — UserCharacterization4

5 — UserCharacterization5

Return Type  Long
Default O - Factory Characterization

Examples SMC ECALCharacterization(1)= 2

C++ Syntax HRESULT put_ECALCharacterization( long moduleNumber, long characterization);

HRESULT get ECALCharacterization( long moduleNumber, long* characterization);

Interface ICalibrator2
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Write/Read
ECALCharacterization Property

Description  Specifies the characterization data within an ECal module to be used, and the portion of
the VMC calibration.

Learn more about ECal User Characterization.

VB Syntax VMC.ECALCharacterization (module,port) = value
Variable (Type) - Description
VMC VMCType (object)
module (long integer)

1 - ECAL module

port (boolean)
True - 2-port calibration portion of the VMC
False - 1-port (mixer characterization portion of the VMC cal
value (Long) — Characterization data within the ECal module to be used for ECal operations.

Choose from:
0 — Factory Characterization
1 — UserCharacterizationl
2 — UserCharacterization2
3 — UserCharacterization3
4 — UserCharacterization4

5 — UserCharacterization5

Return Type  Long
Default O - Factory Characterization

Examples VMC. ECALCharacterization (1, True) = 4

C++ Syntax HRESULT put_ECALCharacterization( long moduleNumber, long characterization);
HRESULT get_ECALCharacterization( long moduleNumber, long* characterization);

Interface ICalibrator2
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Write/Read

ECALCharacterizationEx Property

Description

VB Syntax
Variable
cal

module

value

Return Type
Default
Examples

C++ Syntax

Interface

This property replaces ECALCharacterization Property.

Specifies the characterization data within an ECal module to be used for the calibration.

Learn more about ECal User Characterization.

cal.ECALCharacterizationEx (module) = value
(Type) - Description
Calibrator (object)

(long integer) Optional argument. ECal module.
Choose from modules 1 through 8

Use IsECALModuleFoundEx to determine the number of modules connected to the PNA

Use GetECALModulelnfoEx to returns the model and serial number of each module.

(Long) — Characterization data within the ECal module to be used for ECal operations.
Choose from:

0 — Factory Characterization
1 — UserCharacterizationl
2 — UserCharacterization2
3 — UserCharacterization3
4 — UserCharacterization4

5 — UserCharacterization5

Long

0 - Factory Characterization

cal . ECALChar acteri zati onEx (4) = 2

HRESULT put_ECALCharacterizationEx( long moduleNumber, long characterization);
HRESULT get ECALCharacterizationEx( long moduleNumber, long* characterization);

ICalibrator4
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Read-only

ECALCharacterizationindexList Property

Description

VB Syntax
Variable
clist

cal

module

Return Type
Default

Examples

C++ Syntax

Interface

Returns a list of characterizations stored in the specified ECal module. Learn more
about ECal User characterization.

clist = cal. ECALCharacterizationIndexList (moduleNum)

(Type) - Description

Variable to store the returned list of characterization index numbers.
Calibrator (object)

ECal module from which to read user characterization numbers.

Variant

Not Applicable

"Modul e 1 contains User Characterizations 1 and 3.
clist = cal.ECALCharacteri zationl ndexLi st (1)

'"Returns the following (0 always indicates the factory
characteri zation):

0,1,3

HRESULT get_ECALCharacterizationIndexList( long moduleNumber, VARIANT
*characterizations);

ICalibrator6

454



Read/Write

About ECAL

ECALIsolation Property

Description

VB Syntax
Variable
cal

value

Return Type
Default

Examples

C++ Syntax

Interface

Specifies whether the acquisition of the ECal calibration should include isolation or not.

Note: This command is ignored on PNA release 4.26 and greater. Isolation is never
performed with ECal as the inherent isolation of the PNA is better than that achieved
with ECal.

cal.ECALIlsolation = value

(Type) - Description
A Calibrator (object)

(boolean)
False (0) - Exclude Isolation

True (1) - Include Isolation
Boolean

False (0)

Di m oPNA as Agi | ent PNA835x. Appl i cati on

Di m oCal as Cali brator

Set oPNA = CreateObj ect ("Agil ent PNA835x. Appl i cati on",

"Machi neNane")

Set oCal = oPNA. ActiveChannel . Cali brat or

' Uncomrent the following line to have the cal include isolation
' oCal . ECALI sol ation = True

" Unconment the following line to have the cal omt isolation
'oCal . ECALI sol ation = Fal se

oCal . DoECAL2Port ' Do the cal

HRESULT put_ECALIsolation ( VARIANT_BOOL blsolationState );
HRESULT get_ECALIsolation ( VARIANT_BOOL *blsolationState );

Calibrator
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Read-only
ECALModuleNumberList Property

Description  Returns a list of index numbers to be used for referring to the ECal modules that are
currently attached to the PNA.

VB Syntax clist = cal. ECALModuleNumberList
Variable (Type) - Description
clist Variable to store the returned list of index numbers.
cal Calibrator (object)
Return Type Variant
Default Not Applicable
Examples Clist = cal.ECALMdul eNunberLi st
"If 2 nodules are attached to the PNA

"then the returned list will be:
1,2

C++ Syntax HRESULT get ECALModuleNumberList( VARIANT *modules);

Interface |Calibrator6
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Read/Write

EcalOrientation Property

Description

VB Syntax
Variable

SMC

mod

value

Return Type
Default
Examples

C++ Syntax

Interface

Specifies which port of the ECal module is connected to which port of the PNA when the
AutoOrient property = False.

SMC.EcalOrientation (mod) = value
(Type) - Description

SMCType (object)

(Long)
1 - Use ECAL Module for the calibration.

(string) -Format this parameter in the following manner:
Aw,Bx,Cy,Dz
where

e A, B, C, and D are literal ports on the ECAL module

e WXy, and z are substituted for PNA port numbers to which the ECAL module port
is connected.

Ports of the module which are not used are omitted from the string.
For example, on a 4-port ECal module with

e port A connected to PNA port 2

e port B connected to PNA port 3

e port C not connected

e port D connected to PNA port 1

the string would be: A2,B3,D1

String

"Al1,B2"

SMC. Ecal Orientation (1) = "A2, Bl"

HRESULT put_EcalOrientation(long IModuleNum, BSTR orientation);

HRESULT get_EcalOrientation(long IModuleNum, BSTR *orientation);
SMCType
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Read/Write
EcalOrientation1Port Property

Description  For Mixer Characterization ONLY Specifies which port of the ECal module is
connected to which port of the PNA for the Do1PortECAL property when the AutoOrient
property = False.

VB Syntax VMC.EcalOrientation1Port (mod) = value
Variable (Type) - Description

VMC VMCType (object)

mod  (Long)
1 - Use ECAL Module for the calibration.

value (string) - Choose from:
"Al1" - ECAL module port A is connected to PNA port 1
"B1" - ECAL module port A is connected to PNA port 1

Return Type  String

Default "Al"

If anything other than port 1 is specified, "B1" will be used. For example, if "A2" is
specified, "B1" is used.

Examples VMC. Ecal OrientationlPort(1) = "Bl"

C++ Syntax HRESULT put_EcalOrientation1Port(long IModuleNum, BSTR orientation);
HRESULT get_EcalOrientation1Port(long IModuleNum, BSTR

Interface  VMCType
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Read/Write

EcalOrientation2Port Property

Description

VB Syntax
Variable

VMC

mod

value

Return Type
Default
Examples

C++ Syntax

Interface

Specifies which port of the ECal module is connected to which port of the PNA for the
Do2PortECAL property when the AutoOrient property = False.

VMC.EcalOrientation2Port (mod) = value
(Type) - Description
VMCType (object)

(Long) Module being used for the calibration.

Choose from 1 or 2.

(string) -Format this parameter in the following manner:
Aw,Bx,Cy,Dz

where

e A, B, C, and D are literal ports on the ECAL module

e WXy, and z are substituted for PNA port numbers to which the ECAL module port
is connected.

Ports of the module which are not used are omitted from the string.

For example, on a 4-port ECal module with

e port A connected to PNA port 2
e port B connected to PNA port 3
e port C not connected

e port D connected to PNA port 1

the string would be: A2,B3,D1

String
"A1,B2"
VMC. Ecal Orientati onlPort(1) = "A2, B1"

HRESULT put_EcalOrientation2Port(long IModuleNum, BSTR orientation);
HRESULT get_EcalOrientation2Port(long IModuleNum, BSTR *orientation);

VMCType
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Write/Read

ECALPortMapEx Property

Description

VB Syntax
Variable

cal

module

value

Return Type

Default

This property replaces ECALPortMap Property

Specifies which ports of the ECal module are connected to which ports of the PNA for
the DOECAL1PortEx and DoECAL2PortEx methods when the OrientECALModule
property = False.

cal.ECALPortMapEx (module) = value

(Type) - Description
A Calibrator (object)
(long integer) Optional argument. ECal module.

Choose from modules 1 through 8

Use IsECALModuleFoundEx to determine the number of modules connected to the PNA

Use GetECALModulelnfoEx to return the model and serial number of each module.

(string) -Format this parameter in the following manner:
Aw,Bx,Cy,Dz
where

e A, B, C, and D are literal ports on the ECAL module

e WXy, and z are substituted for PNA port numbers to which the ECAL module port
is connected.

Ports of the module which are not used are omitted from the string.
For example, on a 4-port ECal module with

e port A connected to PNA port 2

e port B connected to PNA port 3

e port C not connected

e port D connected to PNA port 1

the string would be: A2,B3,D1

DoECAL1PortEx or DOECAL2PortEx methods will fail if the port numbers passed to
those methods are not in the string of this property and OrientECALModule property =
False.

String

Not Applicable
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Examples

C++Syntax HRESULT put_ECALPortMapEXx( long moduleNumber, BSTR strPortMap);
HRESULT get ECALPortMapEXx( long moduleNumber, BSTR *strPortMap);

Interface  |Calibrator4
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Write/Read

ElecDelayMedium Property

Description  Sets or returns the electrical delay medium.
VB Syntax meas.ElecDelayMedium = value
Variable (Type) - Description
meas A Measurement (object)

value (enum NACalStandardMedium ) choose from
0 - naCoax

1 - naWaveGuide
Return Type NACalStandardMedium
Default  Not Applicable

Examples Print neas. El ecDel ayMedi um 'prints the value of the el ectrical
del ay nmedi um

C++Syntax HRESULT get_ElecDelayMedium(tagNACalStandardMedium *pVal);
HRESULT put_ElecDelayMedium(tagNACalStandardMedium newVal);

Interface  IMeasurement2
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Write/Read About Electrical Delay
ElectricalDelay Property

Description  Sets the Electrical Delay for the active channel.
VB Syntax meas.ElectricalDelay = value
Variable (Type) - Description
meas A Measurement (object)
value (double) - Electrical Delay in seconds. Choose any number between -9.99 and 9.99
Return Type Double
Default 0
Examples neas. El ectrical Delay = 1le-3 'Wite
edel ay = neas. El ectrical Del ay ' Read

C++Syntax HRESULT get_ElectricalDelay(double *pVal)
HRESULT put_ElectricalDelay(double newVal)

Interface  IMeasurement
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Write/Read About Performing a Calibration
ErrorCorrection Property

Description  Sets (or returns) error correction ON or OFF for the measurement.
VB Syntax meas.ErrorCorrection = value
Variable (Type) - Description
meas A Measurement (object)
value (boolean)
0 - Turns error correction OFF
1 - Turns error correction ON
Return Type Boolean
Default  Not Applicable
Examples neas.ErrorCorrection = 1 'Wite

errcorr = nmeas. ErrorCorrecti on ' Read

C++Syntax HRESULT put_ErrorCorrection (VARIANT_BOOL bState)
HRESULT get_ErrorCorrection (VARIANT_BOOL *bState)

Interface  IMeasurement
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Write/Read

ExternalALC Property
Description  Sets or returns the source of the analyzer leveling control.
VB Syntax  app.ExternalALC = value
Variable (Type) - Description
app An Application (object)
value (boolean) - Choose from:

Return Type

Default

Examples

C++ Syntax

Interface

True (or 1) - Leveling control supplied through the rear panel.
False (or 0) - Leveling control supplied inside the analyzer

Boolean

0

app. External ALC = True 'Wite
ext ALC = app. External ALC ' Read

HRESULT get_ExternalALC(VARIANT _BOOL *pVal)
HRESULT put_ExternalALC(VARIANT_BOOL newVal)

IApplication
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. .
Write/Read. About Trigger

ExternalTriggerConnectionBehavior Property

Description  Configures the external triggering signal for the PNA. To receive trigger signals from an external
source, TriggerSouce Property must be set to External.

Edge triggering is only available on some PNA models. For more information, see External
Triggering.

VB Syntax trigsetup.ExternalTriggerConnectionBehavior (conn) = value

Variable (Type) - Description

trigsetup A TriggerSetup (object)
conn (enum NATriggerConnection) Rear Panel connector to send or receive trigger signals. Choose
from:

Only one of the input connectors is active at a time. When a command is sent to one, the PNA
automatically makes the other INACTIVE.

0 - naTriggerConnectionAUXT Trigger IN from external source (AUX IO connector Pin 19)
1 - naTriggerConnectionBNC1 Trigger IN from external source (Trigger IN BNC connector)
2 - naTriggerConnectionBNC2 Trigger OUT (Trigger OUT BNC connector). Only useful in point
sweep mode.
value (enum NAExternalTriggerBehavior) -

0 - naTriggerlnactive - Disables the specified connector.

Choose from ONLY 1 through 4 when <conn> is set to either naTriggerConnectionBNC1 or
naTriggerConnectionAUXT

1 - naTriggerinEdgeNegative - Triggers the PNA when receiving a negative going signal
2 - naTriggerinEdgePositive - Triggers the PNA when receiving a positive going signal
3 - naTriggerinLevelLow - Triggers the PNA when receiving a low level signal

4 - naTriggerinLevelHigh - Triggers the PNA when receiving a High-level signal

Choose from ONLY 5 through 8 when <conn> is set to naTriggerConnectionBNC2.

In addition to sending this command, you must also use TriggerOutputEnabled Property to enable
the BNC2 output.

5 - naTriggerOutPulsePositiveAfter - Sends a POSITIVE going TTL pulse at the END of each
point during the sweep.

6 - naTriggerOutPulsePositiveBefore - Sends a POSITIVE going TTL pulse at the START of
each point during the sweep.

7 - naTriggerOutPulseNegativeAfter - Sends a NEGATIVE going TTL pulse at the END of each
point during the sweep.

8 - naTriggerOutPulseNegativeBefore - Sends a NEGATIVE going TTL pulse at the START of
each point during the sweep.
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Return  Enum as NAExternalTriggerBehavior
Type

Default BNC1 =naTriggerlnactive
BNC2 =naTriggerlnactive
AUXT =naTriggerinLevelHigh

When Qutput is enabled

BNC1 =naTriggerinactive
BNC2 = naTriggerOutPulsePositiveAfter
AUXT =naTriggerinLevelHigh

Examples trigsetup. External Tri gger Connecti onBehavi or (naTri gger Connecti onAUXT) =
naTri gger | nLevel Low ' Wite

trigBehav = trigsetup. External Tri gger Connecti onBehavi or
(naTri gger Connecti onAUXT) ' Read

C++ Syntax HRESULT get_ExternalTriggerConnectionBehavior(tagNATriggerConnection
connection,tagNAExternalTriggerBehavior *trigger);

HRESULT put_ExternalTriggerConnectionBehavior(tagNATriggerConnection
connection,tagNAExternalTriggerBehavior trigger);

Interface  ITriggerSetup
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. .
Write/Read About Trigger

ExternalTriggerDelay Property

Description  Sets and reads the trigger delay for all measurements in the CHANNEL. This delay is only applied
while in app.Source = naTriggerSourceExternal and trigsetup.Scope = naChannelTrigger . After an
external trigger is applied, the start of the sweep is delayed for the specified delay value plus any
inherent latency.

To apply a trigger delay for all channels (Global), use TriggerDelay Property.

VB Syntax  chan.ExternalTriggerDelay = value
Variable (Type) - Description
chan A Channel (object)
value Double- Trigger delay value in seconds. Range is from 0 to 107 seconds

Return  Double
Type

Default 0O
Examples chan. External TriggerDelay = .003 'Wite
del ay = chan. Ext ernal Tri gger Del ay ' Read

C++Syntax HRESULT get_ExternalTriggerDelay(double *delay);
HRESULT put_ExternalTriggerDelay(double delay)

Interface  IChannel6
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Read-only

FilterBW Property

About Marker Search

Description

VB Syntax
Variable
filtBW
meas
Return Type
Default
Examples
C++ Syntax

Interface

Returns the results of the SearchBandwidth
method.

fitBW = meas.FilterBW

(Type) - Description

(single) - Variable to store bandwidth data
A Measurement (object)

Single

Not applicable

filterBW = neas. FilterBW' Read
HRESULT get_FilterBW(float* bw)

IMeasurement
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About Marker Search

Read-only
FilterCF Property

Description  Returns the Center Frequency result of the SearchBandwidth
method.

VB Syntax filtCF = meas.FilterCF
Variable (Type) - Description
fitCF (double) - Variable to store bandwidth CF data
meas A Measurement (object)
Return Type Double
Default  Not applicable
Examples filtCF = nmeas. FilterCF ' Read
C++ Syntax HRESULT get_FilterCF(double* centerFrequency)

Interface  IMeasurement
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About Marker Search

Read-only
FilterLoss Property

Description  Returns the Loss value of the SearchBandwidth
method.

VB Syntax filtLoss = meas.FilterLoss
Variable (Type) - Description
filtLoss (single) - Variable to store bandwidth Loss data
meas A Measurement (object)
Return Type Single
Default  Not applicable
Examples filterLoss = neas.FilterlLoss ' Read
C++ Syntax HRESULT get_FilterLoss(float* loss)

Interface  IMeasurement
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About Marker Search

Read-only
FilterQ Property

Description  Returns the Q (quality factor) result of the SearchBandwidth
method.

VB Syntax filtQ = meas.FilterQ
Variable (Type) - Description
fitQ  (single) - Variable to store bandwidth Q data
meas A Measurement (object)
Return Type  Single
Default Not applicable
Examples filtQ = neas.FilterQ ' Read
C++ Syntax HRESULT get_FilterQ(float* quality)

Interface  IMeasurement
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Read only

About PNA Options

FirmwareMajorRevision Property

Description

VB Syntax
Variable
value

cap

Return Type
Default
Examples
C++ Syntax

Interface

Returns the major firmware revision number as an integer. For example, given a
firmware revision number A.03.30, this command returns 3.

value = cap.FirmwareMajorRevision

(Type) - Description

(Long) - Variable to store the returned integer value of the firmware revision number.
A Capabilities (object)

Long

Not Applicable

val ue = cap. Fi rmnar eMaj or Revi si on ' Read

HRESULT get_FirmwareMajorRevision(long * majorRev );

ICapabilities
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Read only

About PNA Options

FirmwareMinorRevision Property

Description

VB Syntax
Variable
value

cap

Return Type
Default
Examples
C++ Syntax

Interface

Returns the minor firmware revision number as an integer. For example, given a
firmware revision number A.03.30, this command returns 30.

value = cap.FirmwareMinorRevision

(Type) - Description

(Long) - Variable to store the returned decimal value of the firmware revision number.
A Capabilities (object)

Long

Not Applicable

val ue = cap. Fi rmnar eM nor Revi si on ' Read

HRESULT get_FirmwareMinorRevision(long * minorRev );

ICapabilities
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Read only About PNA Options
FirmwareSeries Property

Description  Returns the alpha portion of the firmware revision number. For example, given a
firmware revision number A.03.30, this command returns A.

VB Syntax value = cap.FirmwareSeries
Variable (Type) - Description
value (String) - Variable to store the returned alpha value of the firmware revision number.
cap A Capabilities (object)
Return Type  String
Default Not Applicable

Examples val ue = cap. FirmnareSeries ' Read

C++ Syntax  HRESULT get_FirmwareSeries(BSTR * series);

Interface  |Capabilities
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Read-only

FootSwitch Property

Description

VB Syntax
Variable

value

AuxIO

Return Type
Default

Examples
C++ Syntax

Interface

Reads the Footswitch Input (pin 20 of the AUX IO
connector).

value = AuxIO.Footswitch

(Type) - Description

(boolean) - Variable to store the returned value
False (0) -foot switch is released

True (1) - footswitch is depressed

(object) - A Hardware Aux I/O object

Boolean

True (1)

fs = aux. Footswi tch

HRESULT get_FootSwitch ( VARIANT_BOOL* State );

IHWAuxIO
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Write/Read

About the Aux I/O Connector

FootswitchMode Property

Description

VB Syntax
Variable

value

AuxIO
Return Type
Default

Examples

C++ Syntax

Interface

Determines what occurs when the footswitch is pressed. For more information see the
FootSwitch In pin description in the Auxiliary IO connector.

Auxlo.FootSwitchMode = value

(Type) - Description

(enum NAFootSwitchMode)
0 - nalgnoreFootswitch - Footswitch presses are ignored.

1 - naSweepTrigger - Footswitch presses trigger a sweep. The PNA must be in Manual
Trigger Mode.

2 - naRecallNextState - Footswitch presses recall an instrument state. When more than
one state is available, then each footswitch press recalls the next state, then starts over
from the beginning. It is possible for a recalled state to override the current mode. If the
recalled state is IGNore, then mode changes and additional footswitch presses are
ignored.

3 - naRunMacro - Footswitch presses load and run a macro. When more than one
macro is available, then each footswitch press loads and runs the next macro, then
starts over from the beginning. It is possible for a Macro to override the current mode. If
the macro contains a Preset, then the mode changes to the default setting IGNore and
additional footswitch presses are ignored.

(object) - A Hardware Aux I/O object

NAFootSwitchMode

0 - nalgnoreFootswitch

aux| o. Foot Swi t chMode = nal gnoreFoot Switch 'Wite

HRESULT get_FootSwitchMode(NAFootSwitchMode *pFootSwitchMode )
HRESULT put_FootSwitchMode(NAFootSwitchMode newFootSwitchMode)

IHWAuUxIO3
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Write/Read

Format Property (marker)

About Marker Format

Description
VB Syntax
Variable
mark

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets (or returns) the format of the marker.

mark.Format = value

(Type) - Description
A Marker (object)

(enum NAMarkerFormat) - Choose from:

0 - naMarkerFormat_LinMag

1 - naMarkerFormat_LogMag

2 - naMarkerFormat_Phase

3 - naMarkerFormat_Delay

4 - naMarkerFormat_Real

5 - naMarkerFormat_Imaginary

6 - naMarkerFormat_ SWR

7 - naMarkerFormat_LinMagPhase

8 - naMarkerFormat_LogMagPhase

9 - naMarkerFormat_Reallmaginary

10 - naMarkerFormat_Compleximpedance
11 - naMarkerFormat_ComplexAdmittance

NAMarkerFormat

1 - naMarkerFormat_LogMag

mar k. For mat = naMarker Format SWR ' Wite

fnmt = mark. Format ' Read

HRESULT get_Format(tagNAMarkerFormat *pVal)
HRESULT put_Format(tagNAMarkerFormat newVal)

IMarker
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Write / Read About Source Power Cal
Frequency Property

Description  Sets or returns the frequency associated with a PowerSensorCalFactorSegment
or

Sets or returns the frequency associated with a PowerLossSegment.
VB Syntax object.Frequency = value
Variable (Type) - Description
object (object) - PowerSensorCalFactorSegment or PowerLossSegment

value (double) — Frequency in units of Hz. This can be any non-negative value (limited by
the maximum value of double).

Return Type Double
Default 0

Examples seg. Frequency = 6e9 'Wite
freq = seg. Frequency ' Read

C++ Syntax HRESULT put_Frequency(double newVal);
HRESULT get_Frequency(double *pVal);

Interface  IPowerSensorCalFactorSegment

IPowerLossSegment
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Write/Read

About Frequency Range

FrequencySpan Property

Description

VB Syntax
Variable

object

value

Return

Type

Default

Examples

C++ Syntax

Interface

Sets or returns the frequency span of the channel.
Sets or returns the frequency span of the segment.
object.FrequencySpan = value

(Type) - Description

A Channel (object)

or

A Segment (object)

(double) - Frequency span in Hertz. Choose any number between the minimum and maximum
frequencies of the analyzer.

Double

Full frequency span of the analyzer

chan. FrequencySpan = 4.5e9 'sets the frequency span of a |linear sweep
for the channel object -Wite

fregspan = chan. FrequencySpan ' Read

HRESULT get_FrequencySpan(double *pVal)
HRESULT put_FrequencySpan(double newVal)

IChannel
ISegment

481



Write/Read About Frequency Offset
FrequencyOffsetDivisor Property

Description  Specifies (along with FrequencyOffsetMultiplier) the value to multiply by the stimulus.

See other Frequency Offset properties

VB Syntax  object.FrequencyOffsetDivisor = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (Double) - Divisor value. Range is 1 to 1000

Return Type Double

Default 1

Examples chan. FrequencyOffsetDivisor = 2 "Wite
fOfsetDiv = chan. FrequencyO f set Di vi sor ' Read

C++Syntax HRESULT get_FrequencyOffsetDivisor(double*pval)
HRESULT put_FrequencyOffsetDivisor(double newVal)

Interface IChannel2
|CalSet3
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Write/Read

About Frequency Offset

FrequencyOffsetFrequency Property

Description

VB Syntax
Variable

object

value

Return
Type

Default

Examples

C++ Syntax

Interface

Specifies an absolute offset frequency in Hz. For mixer measurements, this would be the LO
frequency. See other Frequency Offset properties.

object.FrequencyOffsetFrequency = value

(Type) - Description

Channel (object)
or

CalSet (object) - Read-only property

(Double) - Offset value. Range is +/- 1000 GHz. (Offsets can be positive or negative.)

Double

0 Hz

chan. FrequencyO f set Frequency = 2 'Wite
fOffsetFreq = chan. FrequencyO f set Fr equency ' Read

HRESULT get_FrequencyOffsetFrequency(double*pval)
HRESULT put_FrequencyOffsetFrequency(double newVal)

IChannel2
|CalSet3
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Write/Read About Frequency Offset
FrequencyOffsetMultiplier Property

Description  Specifies (along with FrequencyOffsetDivisor) the value to multiply by the stimulus. See other
Frequency Offset properties.

VB Syntax  object.FrequencyOffsetMultiplier = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (Double) - Multiplier value. Range is 1 to 1000

Return  Double
Type

Default 1
Examples chan. FrequencyOifsetMiltiplier = 2 'Wite
fOfsetMilt = chan. FrequencyOffsetMiltiplier 'Read

C++ Syntax HRESULT get_FrequencyOffsetMultiplier (double*pval);
HRESULT put_FrequencyOffsetMultiplier (double newVal);

Interface IChannel2
|CalSet3
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Write/Read About Frequency Offset
FrequencyOffsetCWOverride Property

Description  Establishes a fixed (CW) stimulus frequency while measuring the Response over a swept
frequency range. For example, a fixed-frequency PNA stimulus may be applied to the RF input of a
mixer whose local oscillator (LO) is being swept. Because the IF output of the mixer will be swept,
the PNA receivers must also be swept.

See other Frequency Offset properties.

VB Syntax  object.FrequencyOffsetCWOverride =value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (Enum as NaStates) - Choose from:
naOFF (0) - Turns CW override OFF
naON (1) - Turns CW override ON

Return  Enum
Type

Default 0 Hz
Examples chan. FrequencyOf fset CWOverride = 1 'Wite
fOfset OV = chan. FrequencyOf f set CWoverri de ' Read

C++Syntax HRESULT get_FrequencyOffsetCWOverride (tagNAStates *pstate)
HRESULT put_FrequencyOffsetCWOverride (tag NAStates newState)

Interface IChannel2
|CalSet3
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Write/Read

FrequencyOffsetState Property

Description

VB Syntax
Variable

object

value

Return
Type

Default

Examples

C++ Syntax

Interface

Enables Frequency Offset on ALL measurements that are present on the active channel. This
immediately causes the source and receiver to tune to separate frequencies. The receiver
frequencies are specified with other channel and offset settings. To make the stimulus settings, use
Channel Start, Stop Frequency properties. See other Frequency Offset properties.

About Frequency Offset

Tip: To avoid unnecessary errors, first make other frequency offset settings. Then turn Frequency

Offset ON.

object.FrequencyOffsetState = value

(Type) - Description

Channel (object)
or

CalSet (object) - Read-only property

(Enum as NaStates) - Choose from:
naOFF (0) - Turns Frequency Offset OFF
naON (1) - Turns Frequency Offset ON

Enum

naOFF (0)
chan. FrequencyOf fset State = True 'Wite
Fof f set = chan. FrequencyO fset State ' Read

HRESULT FrequencyOffsetState (tag NAStates *pState);
HRESULT FrequencyOffsetState (tag NAStates newState)

IChannel2
|CalSet3
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Write/Read

Shape Property

About Gating

Description
VB Syntax
Variable
gat

value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the shape of the gate filter.
gat.Shape = value

(Type) - Description

A Gating (object)

(enum NAGateShape) - Choose from:

0 - naGateShapeMaximum
1 - naGateShapeWide

2 - naGateShapeNormal

3 - naGateShapeMinimum

NAGateShape

2 - Normal

gat . Shape = naGat eShapeMaxi num' Wite

filterShape = gat. Shape ' Read

HRESULT get_Shape(tagNAGateShape *pVal)

HRESULT put_Shape(tagNAGateShape newVal)

IGating
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About Time Domain

Write/Read
Type Property
Description  Specifies the type of gate filter used.
VB Syntax gat.Type = value
Variable (Type) - Description
gat A Gating (object)
value (enum NAGateType) - Choose from:

Return Type

Default

Examples

C++ Syntax

Interface

0 - naGateTypeBandpass - Includes (passes) the range between the start and stop times.
1 - naGateTypeNotch - Excludes (attenuates) the range between the start and stop times.

NAGateType

Bandpass

gate. Type = naGateTypeNotch 'Wite
filterType = gate. Type ' Read

HRESULT get_Type(tagNAGateType *pVal)
HRESULT put_Type(tagNAGateType newVal)

IGating

488



Write-Read

About GPIB Fundamentals

GPIBAddress Property

Description
VB Syntax

Variable

app
bus
value

Return Type

Default

Examples

C++ Syntax

Interface

Sets and returns the PNA GPIB address bus.

app.GPIBAddress (bus) = value

(Type) - Description

An Application (object)

(Short Integer) GPIB bus. MUST be set to 0.

(Short Integer) GPIB Address on the PNA. Choose a value between 0 and 30.

Short Integer
16

addr ess=app. G°l BAddr ess(0) ' Read

app. GPI BAddress(0) =16 'Wite

HRESULT get_GPIBAddress(short busindex, short* address);
HRESULT put_GPIBAddress(short busindex,short address);

IApplication8
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Write/Read

GPIBMode Property

Description

VB Syntax
Variable

app

value

Return
Type

Default

Examples

C++ Syntax

Interface

Changes the analyzer to a GPIB system controller or a talker/listener on the bus. The analyzer
must be the controller if you want to use it to send commands to other instruments. The analyzer
must be a talker/listener if you want to send it commands from another PC.

app.GPIBMode value

(Type) - Description

An Application (object)

(enum NAGPIBMode) -Choose either:

0 - naTalkerListener - the analyzer is a talker / listener

1 - naSystemController - the analyzer is the system controller

Long Integer

0 - naTalkerListener
app. GPI BMbde = naTal kerLi stener 'Wite
node = app. GPl BMode ' Read

HRESULT get_GPIBMode(tagGPIBModeEnum* eGpibMode)
HRESULT put_GPIBMode(tagGPIBModeEnum eGpibMode)

IApplication
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Read-only
IDString Property

Description  Returns the ID of the analyzer, including the Model number, Serial Number, and the
Software revision number.

VB Syntax  value = app.IDString
Variable (Type) - Description
app An Application (object)
value (string) - variable to contain the returned ID string
Return Type  String
Default Not Applicable

Examples id = app.|DString

C++ Syntax  HRESULT IDString(BSTR* IDString)

Interface  |Application
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Write/Read

IFBandwidthOption Property

About Segment Sweep

Description

VB Syntax
Variable
segs

value

Return
Type

Default

Examples

C++ Syntax

Interface

Enables the IFBandwidth to be set on individual sweep segments. This property must be set True
before seg.IFBandwidth = value is sent. Otherwise, this command will be ignored.

segs.IFBandwidthOption = value

(Type) - Description

A Segments collection (object)

(boolean)

True - Enables variable IFBandwidth setting for segment sweep

False - Disables variable IFBandwidth setting for segment sweep

Boolean

False
segs. | FBandwi dt hOption = True 'Wite
| FOpti on = | FBandwi dt hOpti on ' Read

HRESULT get_IFBandwidthOption(VARIANT _BOOL *pVal)
HRESULT put_IFBandwidthOption(VARIANT_BOOL newVal)

ISegments
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About IF Bandwidth

Write/Read
IFBandwidth Property

Description  Sets or returns the IF Bandwidth of the channel.
Sets or returns the IF Bandwidth of the segment.
Returns the IF Bandwidth used in the Cal Set

VB Syntax  object.IFBandwidth = value
Variable (Type) - Description

object Channel (object)
or
Segment (object)
or
CalSet (object) - Read-only property
value (double) - IF Bandwidth in Hz. The list of valid IF Bandwidths is different depending on the PNA

model. (Click to see the lists.) If an invalid number is specified, the analyzer will round up to the
closest valid number.

Return  Double
Type

Default See Preset IFBW for your PNA model.

Examples chan. | FBandwi dth = 3e3 'sets the |F Bandwi dth of for the channel object
to 3 kHz. -Wite
seg. | FBandwi dth = 5 "'sets the |IF Bandwi dth of the segnent to 5 Hz. -
Wite

i fbw = chan. | FBandwi dt h - Read

C++ Syntax HRESULT get_IFBandwidth(double *pVal);
HRESULT put_IFBandwidth(double newVal);

Interface  IChannel
ISegment

|CalSet3
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Write/Read About Mixer Configuration

IFDenominator Property

Description  Sets or returns the denominator value of the IF Fractional Multiplier.
Only applies to 2 stage mixers!
VB Syntax mixer.IFDenominator = value
Variable (Type) - Description
mixer A Mixer (object)
value (long) IF Denominator value.
Return Type Long
Default 1
Examples Print mxer.|FDenom nator 'prints the value of the |FDenoni nator
C++ Syntax HRESULT get_IFDenominator(long *pVal)
HRESULT put_IFDenominator(long newVal)

Interface  IMixer
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Write/Read

About Pulsed Application

IFFilterSampleCount Property

Description

VB Syntax
Variable
IfConfig

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or retrieves the number of taps in the IF filter when the |FFilterSource property is set to
nalFFilterSourceManual.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

IfConfig.IFFilterSampleCount = value
(Type) - Description

IFConfiguration (object)

(long) — The IF filter sample count. The minimum and maximum allowed values for this property
can vary by model number, but can be queried using the MinimumIFFilterSampleCount and
MaximumlFFilterSampleCount properties.

Long Integer

PNA Model number dependent

App. Acti veChannel . | FConfiguration. | FFilterSanpl eCount = 200 'Wite

vari abl e = App. Acti veChannel .| FConfi guration.|FFilterSanpl eCount ' Read

See an example program

HRESULT get_IFFilterSampleCount( long * pSampleCount );
HRESULT put_IFFilterSampleCount ( long sampleCount );

IIFConfiguration2

495



Write/Read

About Pulsed Application

IFFilterSamplePeriod Property

Description

VB Syntax
Variable
IfConfig

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the IF filter sample period time. This time is only used if the
IEFilterSamplePeriodMode is set to naManual.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

IfConfig.IFFilterSamplePeriod = value
(Type) - Description

IFConfiguration (object)

(double) — The sample period time in seconds. Valid sample period times can be queried using
the |EFilterSamplePeriodList property.

Double

PNA Model number dependent.

App. Acti veChannel . | FConfi guration. | FFilterSanpl ePeriod = .000006 'Wite

vari abl e = App. Acti veChannel . | FConfi guration.|FFilterSanpl ePeri od ' Read

See an example program

HRESULT get_IFFilterSamplePeriod( double * pSamplePeriod );
HRESULT put_IFFilterSamplePeriod ( double samplePeriod );

IIFConfiguration2
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Read-only

About Pulsed Application

IFFilterSamplePeriodList Property

Description

VB Syntax
Variable

variable

IfConfig
Return Type
Default

Examples

C++ Syntax

Interface

Retrieves the list of available IF filter sample periods for the instrument.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

variable = IfConfig.IFFilterSamplePeriodList
(Type) - Description

(Array) An array of permissible values that can be passed to the |FFilterSamplePeriod
property.

IFConfiguration (object)

Array
Not applicable

Di m Vari abl e

Vari abl e =

App. Acti veChannel . | FConfi gurati on. | FFi | t er Sanpl ePeri odLi st ' Read
MsgBox “First |IF Sanple Period Value: “ & Variabl e(0)

See an example program

HRESULT get_IFFilterSamplePeriodList( SAFEARRAY ** ppSamplePeriodList );

IIFConfiguration2
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Write/Read

About Pulsed Application

IFFilterSamplePeriodMode Property

Description

VB Syntax

Variable
IfConfig

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the IF filter sample period mode.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

IfConfig.IFFilterSamplePeriodMode = value

(Type) - Description

IFConfiguration (object)

(enum NAModes) -
0 -naAuto - IF filter sample period is chosen automatically.

1 - naManual - the IF filter sample period is the value specified by the IEFSamplePeriod property.

NAModes

0 - naAuto

App. Acti veChannel . | FConfi guration. | FFi | t er Sanpl ePeri odMbde = naAut o

"Wite

variable =
' Read

App. Acti veChannel . | FConfi guration. | FFilter Sanpl ePeri odvbde

See an example program

HRESULT get_IFFilterSamplePeriodMode( tagNAModes * pMode);
HRESULT put_IFFilterSamplePeriodMode (tagNAModes mode );

[IFConfiguration2
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Write/Read About Pulsed Application
IFFilterSource Property

Description  Sets or retrieves type of IF filter to be used.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

VB Syntax IfConfig.IFFilterSource = value
Variable (Type) - Description

object IFConfiguration (object)

value (NAIFFilterSource) — The type of filter to use. Choose from:
nalFFilterSourceAuto — The IF filter type is automatically chosen.

nalFFilterSourceManual — The IF filter is a predetermined shape where the IFFilterSampleCount
determines the number of taps in the filter.

Return  NAIFFilterSource
Type

Default nalFFilterSourceAuto

Examples App. Acti veChannel . | FConfi guration.|FFi|lterSource =
nal FFi | t er Sour ceManual 'Wite

Vari abl e = App. Acti veChannel . | FConfi guration. | FFilterSource 'Read

See an example program

C++Syntax HRESULT get_IFFilterSource( tagNAIFFilterSource * pFilterSource );
HRESULT put_IFFilterSource(tagNAIFFilterSource filterSource );

Interface  IIFConfiguration2
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Write/Read

About IF Access

IFGainLevel Property

Description

VB Syntax
Variable
IfConfig

id

value

Return Type

Default

Examples

C++ Syntax

Interface

Manually sets the gain level for the specified receiver.

IfConfig.IFGainLevel (id) = value
(Type) - Description

An IFConfiguration (object)

Receiver for which to set the gain level. Choose from: 'A’, 'B', 'R1', 'R2".

Note: The A and R1 receivers are always switched together. B and R2 are also always
switched together. For example, if you specify 'A’', R1 will also be switched.

(long Integer) Gain Level. Choose from:

0 - Lowest gain setting
1

2 - Highest gain setting
Long Integer

0 (Lowest setting)

| fConfig.|FGinLevel ("A) =1

HRESULT get_IFGainLevel (BSTR IDString, *GainLevel)
HRESULT put_IFGainLevel (BSTR IDString, GainLevel)

IFConfiguration
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Write/Read

About IF Access

IFGainMode Property

Description

VB Syntax
Variable
IfConfig

id

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets the gain state for ALL receivers to Auto or Manual.

IfConfig.IFGainMode (id) = value

(Type) - Description

An IFConfiguration (object)

Receivers for which to set the state. Choose 'ALL".

(enum as NAModes)
Choose from:
0 - naAUTO

1 - naMANUAL (use IFGainLevel Property to manually set gain level)

NAModes

0 - NaAUTO
| f Config. | FGai nMbde("ALL") = naAUTO

HRESULT get_IFGainMode (BSTR IDString, NAModes *gainMode)
HRESULT put_IFGainMode (BSTR IDString, NAModes gainMode)

IIFConfiguration
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Write/Read About Pulsed Application

IFGateEnable Property

Description  Sets or retrieves the state of the IF Gate.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

VB Syntax IfConfig.IFGateEnable = value
Variable (Type) - Description

IfConfig  IFConfiguration (object)

value (Boolean) — The state of the IF Gate.
True — The IF Gate is in use.

False — The IF Gate is not in use.

Return Type Boolean

Default False

Examples App. Acti veChannel . | FConfi gurati on. | FGat eEnable = True 'Wite

vari abl e = App. ActiveChannel .| FConfi gurati on. | FGat eEnabl e ' Read

See an example program

C++Syntax HRESULT get_IFGateEnable( VARIANT_BOOL * pGateEnabled );
HRESULT put_IFGateEnable( VARIANT_BOOL gateEnabled );

Interface  IIFConfiguration
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Write/Read About Mixer Configuration

IFNumerator Property

Description  Sets or returns the numerator value of the IF Fractional Multiplier.
Only applies to 2 stage mixers!
VB Syntax mixer.IFNumerator = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long)
Return Type long
Default  Not Applicable
Examples Print mxer.|FNunerator 'prints the value of the |FNunerator
C++ Syntax HRESULT get_IFNumerator(long *pVal)
HRESULT put_IFNumerator(long newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

IFSideband Property

Description  Sets or returns the value of the IF sideband, high or low.

Only applies to 2 stage mixers!
VB Syntax mixer.IFSideband =value
Variable (Type) - Description
mixer A Mixer (object)

value (enum as FCASideBand) - Choose from:
0 - LOW
1- HIGH

Return Type FCASideBand
Default 0 - LOW
Examples Print mixer.|FSideband 'prints the value of the |IFSi deband
C++Syntax HRESULT get_IFSideband(FCASideBand *pVal)
HRESULT put_IFSideband(FCASideBand newVal)

Interface  IMixer
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Write/Read

About IF Access

IFSourcePath Property

Description

VB Syntax
Variable
IfConfig

id

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets the source path of the specified receiver. An error is returned if <id> is not valid, or
if <value> is not valid for the specified <id>.

IfConfig.IFSourcePath (id) = value
(Type) - Description

An IFConfiguration (object)

Receiver for which to set the gain level. Choose from: 'A', 'B', 'R1', 'R2"..

Note: The A and R1 receivers are always switched together. B and R2 are also always
switched together. For example, if you specify "A", R1 will also be switched.

(Enum as NAIFSourcePath) Source path. Choose from:
0 - naNormallFPath - the PNA decides the appropriate IF input paths.

1 - naExternallFPath - always use the rear panel IF inputs.

NAIFSourcePath

0 - naNormallFPath

I f Config. | FSourcePat h('A') = naNornal | FPat h

HRESULT get_IFSourcePath (BSTR IDString, nalFSourcePath *IFSourcePath)
HRESULT put_IFSourcePath (BSTR IDString, nalFSourcePath IFSourcePath)

IIFConfiguration
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Write/Read About Mixer Configuration

IFStartFrequency Property

Description  Sets or returns the start frequency value of the mixer IF frequency.

Only applies to 2 stage mixers!
VB Syntax mixer.IFStartFrequency = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - Frequency in Hertz.
Return Type Double
Default  Not Applicable

Examples Print mxer.|FStart Frequency 'prints the value of the
| FSt art Frequency

C++ Syntax  HRESULT get_IFStartFrequency(double *pVal)
HRESULT put_IFStartFrequency(double newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

IFStopFrequency Property

Description  Sets or returns the stop frequency value of the mixer IF frequency.

Only applies to 2 stage mixers!
VB Syntax mixer.IFStopFrequency = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - IF stop frequency in Hertz.
Return Type Double
Default  Not Applicable

Examples Print mixer.|FStopFrequency 'prints the value of the
| FSt opFr equency

C++ Syntax HRESULT get_IFStopFrequency(double *pVal)
HRESULT put_IFStopFrequency(double newVal)

Interface  IMixer
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About Time Domain

Write/Read
ImpulseWidth Property

Description  Sets or returns the Impulse Width of Time Domain transform windows
VB Syntax trans.ImpulseWidth = value
Variable (Type) - Description
trans A Transform (object)

value (double) - Impulse Width in seconds. Range of settings depends on the frequency
range of your analyzer.

Return Type Double
Default .98 / Default Span

Examples trans. | npul seWdth = 200e-12 'sets the Inpulse width of a
transform wi ndow -Wite

IW= trans. | npul seWdth ' Read

C++Syntax  HRESULT get_ImpulseWidth(double *pVal)
HRESULT put_ImpulseWidth(double newVal)

Interface ITransform
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Read/Write

IndexState Property

About the Handler I/O Connector

Description

VB Syntax
Variable
handler

value

Return Type
Default
Examples

C++ Syntax

Interface

Determines the control of Material Handler connector Pin
20.

handler.IndexState = value

(Type) - Description
(object) - A Handler 1/O object

(boolean)
0 (False) - Pin 20 is controlled by Output Port B6
1(True) - Pin 20 is controlled by the Index signal

Boolean

handl er. | ndexState = False 'Wite
bState = handl er. | ndexSt ate ' Read

HRESULT put_IndexState (BOOL *pVal);
HRESULT get_IndexState (BOOL newVal);

IHWMaterialHandlerlO2
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Write/Read About Port Extensions
InputA Property

Description  Sets a Port Extension value for Receiver A
VB Syntax  portExt.InputA = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.InputA = 10e-6 'Wite
i nA = portExt.|nputA 'Read

C++Syntax HRESULT get_InputA(double *pVal)
HRESULT put_InputA(double newVal)

Interface  |PortExtension
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About Port Extensions

Write/Read
InputB Property

Description  Sets the Port Extension value for Receiver B
VB Syntax  portExt.InputB = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.InputB = 10e-6 'Wite
inB = portExt.InputB 'Read

C++ Syntax HRESULT get_InputB(double *pVal)
HRESULT put_InputB(double newVal)

Interface  |PortExtension
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About Port Extensions

Write/Read
InputC Property

Description  Sets the Port Extension value for Receiver C
VB Syntax  portExt.InputC = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.InputC = 10e-6 'Wite
inC = portExt.InputC ' Read

C++ Syntax HRESULT get_InputC(double *pVal)
HRESULT put_InputC(double newVal)

Interface  |PortExtension
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Write/Read About Mixer Configuration

InputDenominator Property

Description  Sets or returns the denominator value of the Input Fractional Multiplier.
VB Syntax  mixer.InputDenominator = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long) - Input denominator value.
Return Type Long
Default 1

Examples Print m xer.|nputDenoninator 'prints the value of the
| nput Denom nat or

C++Syntax HRESULT get_InputDenominator(long *pVal)
HRESULT put_InputDenominator(long newVal)

Interface  IMixer
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Write/Read

About Mixer Configuration

IsinputGreaterThanLO Property

Description

VB Syntax
Variable
mixer

LO

bool

Return Type

Default

Examples

C++ Syntax

Interface

Specifies whether to use the Input frequency that is greater than the LO or less than the
LO. To learn more, see the mixer setup dialog box help.

mixer.IsInputGreaterThanLO (LO) = bool
(Type) - Description
A Mixer (object)

(Integer) - LO stage number

Choose from 1 (default) or 2

(Boolean) -
True (1) - Use the Input that is Greater than the specified LO.
False (0) - Use the Input that is Less than the specified LO.

Boolean

True

m xer. | sl nput G eat er ThanLOQ( 1) = True

HRESULT get_IsInputGreaterThanLO(VARIANT_BOOL * val);
HRESULT put_IsInputGreaterThanLO(VARIANT _BOOL val);

IMixer2
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Write/Read About Mixer Configuration

InputNumerator Property

Description  Sets or returns the numerator value of the Input Fractional Multiplier.
VB Syntax  mixer.InputNumerator = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long) - Input numerator value.
Return Type Long
Default 1

Examples Print mxer.|nputNunerator 'prints the val ue of the
| nput Nuner at or

C++Syntax HRESULT get_InputNumerator(long *pVal)
HRESULT put_InputNumerator(long newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

InputPower Property

Description  Sets or returns the value of the Input Power.
VB Syntax  mixer.InputPower = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - Input power in dBm.
Return Type Double

Default -17dBm
Examples Print m xer.|nput Power 'prints the value of the | nputPower

C++Syntax HRESULT get_InputPower(double *pVal)
HRESULT put_InputPower(double newVal)

Interface  IMixer
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Write/Read

About Mixer Configuration

InputStartFrequency Property

Description
VB Syntax
Variable
mixer

value
Return Type

Default

Examples

C++ Syntax

Interface

Sets and returns the start frequency value of the mixer Input frequency.
mixer.InputStartFrequency = value

(Type) - Description

A Mixer (object)

(double) - Input start frequency in Hertz.

Double

Start frequency of the PNA

m xer. | nput St art Frequency = Start_Freq

HRESULT get_InputStartFrequency(double *pVal)
HRESULT put_InputStartFrequency(double newVal)

IMixer
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Write/Read

About Mixer Configuration

InputStopFrequency Property

Description
VB Syntax
Variable
mixer

value
Return Type
Default
Examples

C++ Syntax

Interface

Sets and returns the stop frequency value of the mixer Input frequency.
mixer.InputStopFrequency = value

(Type) - Description

A Mixer (object)

(double) - Input stop frequency in Hertz.

Double

Stop frequency of the PNA

m xer. | nput St opFr equency = Stop_Freq

HRESULT get_InputStopFrequency(double *pVal)

HRESULT put_InputStopFrequency(double newVal)

IMixer
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Read only

About PNA Options

InternalTestsetPortCount Property

Description
VB Syntax
Variable

value

cap

Return Type
Default
Examples
C++ Syntax

Interface

Returns the number of PNA test ports on the internal testset.
value = cap.InternalTestsetPortCount
(Type) - Description

(Long) - Variable to store the returned number of PNA test
ports.

A Capabilities (object)

Long

Not Applicable

val ue = cap. | nternal Testset Port Count ' Read
HRESULT get_InternalTestsetPortCount(long * numPorts );

ICapabilities
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Write/Read

Interpolate Correction Property

About Interpolation

Description

VB Syntax
Variable
meas

value

Return
Type

Default

Examples

C++ Syntax

Interface

Turns ON and OFF correction interpolation which calculates new error terms when stimulus values

change after calibration.

When this property is ON and error correction is being applied, the calibration subsystem attempts

to interpolate the error terms whenever the stimulus parameters are changed.

When this property is OFF under the same circumstances, error correction is turned OFF.

meas.InterpolateCorrection = value
(Type) - Description
A Measurement (object)

(boolean) - Choose from:

True - Turns correction interpolation ON
False - Turns correction interpolation OFF

Boolean

True
meas. | nt er pol at eCorrecti on = Fal se
cal Interpolate = Interpol ateCorrection 'Read

HRESULT get_InterpolateCorrection(boolean *pVal)
HRESULT put_InterpolateCorrection(boolean newVal)

IMeasurement
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About Receiver Cal

Write/Read
InterpolateNormalization Property

Description  Turns ON and OFF normalization interpolation which calculates new divisor data when stimulus
values change after normalization.

When this property is ON and normalization is being applied, the Normalization algorithm attempts
to interpolate the divisor data whenever the stimulus parameters are changed.

When this property is OFF under the same circumstances, normalization is turned OFF.

Normalization is currently supported only on measurements of unratioed power for the purpose of
performing a receiver power calibration.

VB Syntax meas.InterpolateNormalization = value
Variable (Type) - Description
meas (object) - A Measurement object

value (boolean)
0 — Turns normalization interpolation OFF

1 — Turns normalization interpolation ON

Return  Boolean
Type

Default 0 -OFF
Examples neas.|nterpolateNormalization = 1 'Wite

normal i zed = neas. | nterpol at eNormal i zati on ' Read

C++Syntax HRESULT put_InterpolateNormalization(VARIANT_BOOL bState);
HRESULT get_InterpolateNormalization(VARIANT _BOOL *bState);

Interface  IMeasurement
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Read-only
Interrupt Property

About the ExtTestSetlO connector

Description

VB Syntax
Variable
value
ExtlO

Return Type

Default
Examples
C++ Syntax

Interface

Reads the boolean that represents the state of the Interrupt In line (pin 13) on the
external test set connector.

value = ExtlO.Interrupt
(Type) - Description
(boolean) - Variable to store the returned data

(object) - An ExternalTestSetlO object

Boolean
False (0) - indicates the line is being held at a TTL High
True (1) - indicates the line is being held at a TTL Low

Not Applicable

value = Ext1 O I nterrupt
HRESULT get_Interrupt( VARIANT_BOOL* bValue);

IHWEXxternalTestSetlO
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Read-only About Trigger
IsContinuous Property

Description  Returns whether or not a channel is in continuous mode. To set the channel to
continuous mode, use Continuous Method.

VB Syntax value = chan.IsContinuous
Variable (Type) - Description

value (boolean) - Choose either:
False (0) - Channel trigger is NOT set to continuous.

True (1) - Channel trigger IS set to continuous.
chan Channel (object)
Return Type boolean

Default  Not Applicable

Examples trig = chan.|sContinuous ' Read
C++ Syntax HRESULT get_IsContinuous ( VARIANT_BOOL *bContinuous);

Interface IChannel3
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Read only

About ECAL

IsECALModuleFoundEx Property - OBSOLETE

Description

VB Syntax
Variable

modFound

cal

module

Return Type
Default

Examples

C++ Syntax

Interface

Note: This command is replaced by ECALModuleNumberL.ist and
ECALCharacterizationIndexList

Returns true or false depending on whether communication was established between

the PNA and the specified ECal module.
modFound = cal.IsECALModuleFoundEx (module)

(Type) - Description

(boolean) - Variable to store the returned test result.
True - The PNA identified the presence of the specified ECal module.
False - The PNA did NOT identify the presence of the specified ECal module.

(object) - A Calibrator object

(long integer) ECal module.
Choose from modules 1 through 8

Use GetECALModulelnfoEx to return the model and serial number of each module.

Boolean

Not applicable

Set cal = pna. ActiveChannel . Cali brat or
nmodul eFound = cal . | SECALMbdul eFoundEx( 1)

HRESULT get_ISECALModuleFoundEx( long moduleNumber, VARIANT_BOOL
*bModuleFound);

ICalibrator4
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Read only

About PNA Options

IsFrequencyOffsetPresent Property

Description

VB Syntax
Variable
value

cap

Return Type
Default
Examples
C++ Syntax

Interface

Returns a value indicating the presence of Frequency Offset Option 080 in the
remote PNA.

value = cap.IsFrequencyOffsetPresent

(Type) - Description

(Boolean) - Variable to store the returned value (True or False).

A Capabilities (object)

Boolean

Not Applicable

val ue = cap. i sFrequencyO fsetPresent(1l) 'Read
HRESULT get_IsFrequencyOffsetPresent(VARIANT_BOOL * present );

ICapabilities
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Read-only
IsHold Property

About Trigger

Description

VB Syntax
Variable

value

chan
Return Type

Default

Examples
C++ Syntax

Interface

Returns whether or not a channel is in hold mode. To set the channel to hold mode, use

Hold Method.
value = chan.IsHold

(Type) - Description

(boolean) - Choose either:
False (0) - Channel trigger is NOT set to hold.
True (1) - Channel trigger IS set to hold.

Channel (object)
boolean

Not Applicable

trig = chan.|sHold ' Read
HRESULT get_IsHold ( VARIANT_BOOL *bHold);

IChannel3
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Read only

IsReceiverStepAttenuatorPresent Property

Description

VB Syntax
Variable
value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns a value indicating the presence of Receiver step attenuators in the remote

PNA.

value = cap.IsReceiverStepAttenuatorPresent (n)
(Type) - Description

(Boolean) - Variable to store the returned value.

A Capabilities (object)

(Long) - port number to query for step attenuators
Boolean

Not Applicable

val ue = cap. | sRecei ver St epAtt enuat or Present (1) ' Read

HRESULT get_IsReceiverStepAttenuatorPresent(long portNumber, VARIANT_BOOL *

present);

ICapabilities
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Read only

IsReferenceBypassSwitchPresent Property

About PNA Options

Description

VB Syntax
Variable
value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns a value indicating the presence of a Reference Bypass Switch in the remote

PNA.
value = cap.IsReferenceBypassSwitchPresent (n)
(Type) - Description

(Boolean) - Variable to store the returned value (True or False).

A Capabilities (object)
(Long) - port number to query for reference bypass switch

Boolean

Not Applicable

val ue = cap. | sRef erenceBypassSwi t chPresent (1) ' Read

HRESULT get_IsReferenceBypassSwitchPresent(long portNumber, VARIANT_BOOL *

present);

ICapabilities
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Read-only
IsSParameter Property

Description  Returns true if measurement represents an S-Parameter
VB Syntax value = meas.IsSparameter
Variable (Type) - Description
meas A Measurement (object)

value (Boolean)
1 True - measurement is an S-Parameter

0 False - measurement is NOT an S-Parameter

Return Type Boolean
Default True

Examples print app.|sSparaneter

C++Syntax HRESULT IsSparameter( [out, retval] VARIANT_BOOL * bVal);

Interface IMeasurement2
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Write / Read

About Source Power Cal

IterationsTolerance Property

Description

VB Syntax
Variable
pwrCal
value

Return Type

Default

Examples

C++ Syntax

Interface

Sets the maximum desired deviation from the sum of the test port power and the offset
value. Power readings will continue to be made, and source power adjusted, until a
reading is within this tolerance value or the max number of readings has been met. The
last value to be read is the valid reading for that data point.

pwrCal.lterationsTolerance = value

(Type) - Description

(object) - A SourcePowerCalibrator (object)

(Double) — Tolerance value in dBm. Choose any number between 0 and 5

Double
.05dB

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i brator.lterationsTol erance = .1 'Wite
ReadTol = powerCalibrator.|terationsTol erance ' Read

HRESULT get_lterationsTolerance( double *pVal);
HRESULT put_lterationsTolerance( double newVal);

ISourcePowerCalibrator3

530



About Time Domain

Write/Read
KaiserBeta Property

Description  Sets or returns the Kaiser Beta of Time Domain transform windows
VB Syntax trans.KaiserBeta = value
Variable (Type) - Description
trans A Transform (object)
value (single) - Kaiser Beta. Choose any humber between 0 and 13.
Return Type  Single
Default 0

Examples trans. KaiserBeta = 6 'sets the Kaiser Beta of a transform w ndow
-Wite

KB = trans. Kai serBeta ' Read

C++ Syntax HRESULT get_KaiserBeta(float *pVal)
HRESULT put_KaiserBeta(float newVal)

Interface ITransform
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Write/Read About Modifying Cal Kits
LO Property

Description  Sets and Returns the LO (L-zero) value (the first inductance value) for the calibration standard.

To set the other inductance values, use L1, L2, L3
VB Syntax calstd.LO = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for LO in picohenries
Return Type Single
Default  Not Applicable
Examples calstd.LO = 15 'Wite the value of LO = 15pi cohenries
I nduct0 = cal std.LO ' Read the val ue of LO

C++Syntax HRESULT get_LO(float *pVal)
HRESULT put_LO(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
L1 Property

Description  Sets and Returns the L1 value (the second inductance value) for the calibration standard.

To set the other inductance values, use LO, L2, L3
VB Syntax calstd.L1 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for L1 in picohenries
Return Type Single
Default  Not Applicable
Examples calstd.L1 = 15 'Wite the value of L1 = 15pi cohenries
I nductl = calstd.L1 'Read the value of L1

C++Syntax HRESULT get_L1(float *pVal)
HRESULT put_L1(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
L2 Property

Description  Sets and Returns the L2 value (the third inductance value) for the calibration standard.

To set the other inductance values, use LO, L1, L3
VB Syntax calstd.L2 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for L2 in picohenries
Return Type Single
Default  Not Applicable
Examples calstd.L2 = 15 'Wite the value of L2 to 15pi cohenries
Induct2 = calstd.L2 'Read the value of L2

C++Syntax HRESULT get_L2(float *pVal)
HRESULT put_L2(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
L3 Property

Description  Sets and Returns the L3 value (the third inductance value) for the calibration standard.

To set the other inductance values, use LO, L1, L2
VB Syntax calstd.L3 = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (single) - Value for L3 in picohenries
Return Type Single
Default  Not Applicable
Examples calstd.L3 = 15 'Wite the value of L3 to 15pi cohenries
I nduct3 = calstd.L3 'Read the value of L3

C++Syntax HRESULT get_L3(float *pVal)
HRESULT put_L3(float newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
Label Property

Description  Sets and Returns the label for the calibration standard. The label is used to prompt the user to
connect the specified standard.

VB Syntax calstd.Label = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (string) - between 1 and 12 characters long. Cannot begin with a numeric.

Return  String
Type

Default Not Applicable
Examples cal std. Label = "Short" 'Wite

stdLabel = cal std. Label ' Read

C++ Syntax HRESULT get_Label(BSTR *pVal)
HRESULT put_Label(BSTR newVal)

Interface |CalStandard
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Read-only About Cal Sets
LastModified Property

Description  Returns the time stamp of the last modification to this
CalSet

VB Syntax value = Object.LastModified
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property
value (Variant) — Variable to store the time stamp.

Return Type Variant
Default Not Applicable

Examples date = Cal Set. Last Modified ' Read
C++Syntax HRESULT get_LastModified(VARIANT* datetime)

Interface ICalSet3
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About Limit Testing

Read-only
LimitTestFailed Property

Description Returns the results of limit testing for the measurement.

VB Syntax testFailed = meas.LimitTestFailed
Variable (Type) - Description

testFailed (boolean) Variable to store the returned value

False (0) - Limit Test Passed
True (1) - Limit Test Failed

meas A Measurement (object)
Return Type Boolean
Default  False returned if there is no testing in progress
Examples DimtestRes As Bool ean
test Res = meas. Li nit Test Fai |l ed

MsgBox (test Res)

C++ Syntax HRESULT get_LimitTestFailed(VARIANT_BOOL*
truelfFailed)

Interface  IMeasurement
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Write/Read About Limits

EndStimulus Property

Description  When constructing a limit line, specifies the stimulus value for the end of the segment.
VB Syntax limtseg.EndStimulus = value
Variable (Type) - Description
limtseg A LimitSegment (object)
value (double) - End Stimulus X-axis value. No units
Return Type Double
Default 0

Examples Set lintseg = neas.LimtTest(1)
limseg. EndStimulus = 8e9 'Wite

EndStim = |intseg. EndSti nul us ' Read

C++ Syntax HRESULT get_EndStimulus(double *pVal)
HRESULT put_EndStimulus(double newVal)

Interface  ILimitSegment
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Write/Read About Limits

EndResponse Property

Description  When constructing a limit line, specifies the amplitude value at the end of the limit segment.
VB Syntax limtseg.EndResponse = value
Variable (Type) - Description
limts A LimitSegment (object)
value (double) - Y-axis value of the End Response limit. No units
Return Type Double
Default 0

Examples Set lintseg = neas.LimtTest(1)
i mseg. EndResponse = 10 'Wite

EndResp = | i nt seg. EndResponse ' Read

C++ Syntax HRESULT get_EndResponse(double *pVal)
HRESULT put_EndResponse(double newVal)

Interface  ILimitSegment

540



Write/Read

Type (limit) Property

About Limits

Description
VB Syntax
Variable
limt

index

value

Return Type
Default

Examples

C++ Syntax

Interface

Specifies the Limit Line type.

limt(index).Type = value

(Type) - Description

A LimitSegment (object)

(variant) - Limit line number in the LimitTest collection

(enum NALimitSegmentType) - Limit Line type. Choose from:

0 - naLimitSegmentType_OFF - turns limit line OFF
1-naLimitSegmentType_Maximum - limit line fails with a data point ABOVE the line
2-naLimitSegmentType_Minimum - limit line fails with a data point BELOW the line
Long Integer

0 - OFF

Set lints = neas. LimntTest
lims. Type = naLi mit Segnent Type_Maxi mum ' Wite

limtType = lints. Type ' Read

HRESULT put_Type(tagNALimitSegmentType *pVal)
HRESULT get_Type(tagNALimitSegmentType newVal)

ILimitSegment
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Write/Read About Limits
LineDisplay Property

Description  Turns the display of limit lines ON or OFF. To turn limit TESTING On and OFF, use State Property.

Note: Trace data must be ON to view limit lines

VB Syntax limitst.LineDisplay = state
Variable (Type) - Description
limitst A LimitTest (object)
state (boolean)
0 - Turns the display of limit lines OFF
1 - Turns the display of limit lines ON
Return Type Long Integer
Default 1-ON
Examples Linttest.LineDisplay = 1 'Wite

lineDsp = Linttest.LineDisplay 'Read

C++Syntax HRESULT get_LineDisplay(VARIANT_BOOL *pVal)
HRESULT put_LineDisplay(VARIANT_BOOL newVal)

Interface  ILimitTest
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Read/Write

LoadCharFromFile Property

Description

VB Syntax
Variable
VMC

bool

Return Type

Default

Examples

C++ Syntax

Interface

Sets and returns whether a Mixer characterization file is to be loaded. Specify and load
the filename with CharFileName Property

VMC.LoadCharFromFile = bool
(Type) - Description

VMCType (object)

(Boolean)
1 - Load from file

0 - Perform mixer characterization

Boolean

0

val ue = VMC. LoadChar FronFil e

HRESULT put_LoadCharFromFile(VARIANT_BOOL bLoadCharFromFile);
HRESULT get_LoadCharFromFile(VARIANT_BOOL *bLoadCharFromFile);

VMCType
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About Limit Testing

Read-only
LoadPort Property

Returns the load port number associated with an S-parameter reflection
measurement. If the measurement is not a reflection S-parameter, the number
returned by this property will have no meaning.

Description

VB Syntax loadPort = meas.LoadPort
Variable (Type) - Description
loadPort (long integer) - The reflection measurement’s load port number.
meas A Measurement (object)

Return Type Long Integer

Default  Not Applicable

pna. Act i veMeasur enent
nmeas. LoadPor t

Examples Set neas
| oadPor t

C++ Syntax HRESULT get_LoadPort(long *pPortNumber);

Interface  IMeasurement
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Write/Read

LocalLockoutState Property

Description

VB Syntax
Variable

app

bool

Return
Type

Default

Examples

C++ Syntax

Interface

Prevents use of the mouse, keyboard, and front panel while your program is running. Use of these
controls while this property is set TRUE causes an error message on the PNA display. To prevent

these messages, see About Error Messages.

app.LocalLockoutState = bool
(Type) - Description
An Application (object)

(boolean) -Choose either:
0 (False) - User Interface is NOT locked out.

1 (True) - User Interface IS locked out.

Boolean

0 - False
app. Local Lockout State = True 'Wite
bl ock = app. Local Lockout St at e ' Read

HRESULT get_LocalLockoutState(VARIANT _BOOL *State);
HRESULT put_LocalLockoutState(VARIANT_BOOL *State);

IApplication4
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Write/Read About Mixer Configuration

LODenominator Property

Description  Sets or returns the denominator value of the LO Fractional Multiplier.
VB Syntax mixer.LODenominator (n) = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long) - LO denominator value
n (Long) - LO stage number
Choose from 1 or 2
Return Type Long

Default 1

Print mixer.LODenom nator(1) 'prints the value of the

Examples . .
P first LODenom nat or

C++Syntax HRESULT get_LODenominator(long *pVal)
HRESULT put_LODenominator(long newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

LOFixedFrequency Property

Description  Sets or returns the LO frequency value
VB Syntax  mixer.LOFixedFrequency (n) = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - LO Frequency in Hertz.

n (Long) - LO stage number

Choose from 1 or 2

Return Type Double
Default QHz

Examples Print m xer.LOFi xedFrequency(1l) 'prints the value of the first
LO fixed frequency

C++Syntax HRESULT get_LOFixedFrequency(double *pVal)
HRESULT put_LOFixedFrequency(double newVal)

Interface  IMixer
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Write/Read

About Receiver Cal

LogMagnitudeOffset Property

Description

VB Syntax
Variable
meas

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets or returns the power offset value in dBm that the normalized unratioed power measurement
data will be shifted by. The unratioed power measurement is effectively calibrated to the power
level specified by the value of LogMagnitudeOffset as soon as the Normalization property is set to
ON after the DataToDivisor method has been called.

meas.LogMagnitudeOffset = value

(Type) - Description

(object) - A Measurement object

(double) - Power offset in dBm. No limits are enforced on this value, but the PNA receivers
themselves have maximum and minimum power specifications. This value must comply with those

limits for a valid receiver power calibration

Double

0

meas. LogvagOffset = -10 "Wite (-10 dBm

cal power = neas.LogMagOfifset ' Read

nmeas. Dat aToDi vi sor ' Store neas data as neasurenent divisor

nmeas. Nornmal i ze = 1 ' Measurenent is now calibrated to —10 dBm

HRESULT put_LogMagOffset(double newVal);
HRESULT get_LogMagOffset(double *pVal);

IMeasurement
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Write/Read
LOName Property

About Configure an External LO Source

Description
VB Syntax
Variable

mixer

value

Return Type

Default

Examples

C++ Syntax

Interface

Sets or returns the name of the external LO source.
mixer.LOName (n) =value

(Type) - Description

A Mixer (object)

(Long) - LO stage number

Choose from 1 or 2

(string) - External LO Source name. Must be a valid source name already configured on
the PNA. The source must also be connected properly..

String

"Not controlled"
m xer. LONane(1) = "M/Source"

HRESULT get_LOName(string *pVal)
HRESULT put_LOName(string newVal)

MiXer
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Write/Read About Mixer Configuration

LONumerator Property

Description  Sets or returns the numerator value of the LO Fractional Multiplier.
VB Syntax  mixer.LONumerator (n) = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long) - LO denominator value

n (Long) - LO stage number

Choose from 1 or 2

Return Type Long

Default 1

Examples Print m xer.LONunerator (1) 'prints the value of the

first LO Nuner at or

C++Syntax HRESULT get_LONumerator(long *pVal)
HRESULT put_LONumerator(long newVal)

Interface  IMixer
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Write/Read
LOPower Property

About Mixer Configuration

Description
VB Syntax
Variable

mixer

value
Return Type

Default

Examples

C++ Syntax

Interface

Sets or returns the value of LO Power.

mixer.LOPower (n) = value

(Type) - Description

A Mixer

(Long)

(object)

- LO stage number

Choose from 1 or 2

(double) - LO Power in dBm.

Double

-10dBm

Print

HRESULT get_LOPower(double *pVal)
HRESULT put_LOPower(double newVal)

IMixer

m xer.LOPower (1) 'prints the value of the LO Power
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Write/Read About Mixer Configuration

LORangeMode Property

Description  Sets or returns the LO sweep mode.
VB Syntax  mixer.LORangeMode (n) = value
Variable (Type) - Description
mixer A Mixer (object)
n (Long) - LO stage number.

Choose from 1 or 2

value (Enum as MixerRangeMode) - LO sweep mode. Choose from:
0 - mixSwept

1 - mixFixed
Return Type Enum
Default 0 - mixSwept

Examples m xer. LORangeMode( 1) =m xSwept

C++ Syntax  HRESULT get_LORangeMode(long *pVal)
HRESULT put_LORangeMode(long newVal)

Interface  IMixer3
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Write/Read

About Modifying Cal Kits

Loss Property

Description
VB Syntax
Variable
calstd

value
Return Type
Default

Examples

C++ Syntax

Interface

Sets and Returns the insertion loss for the calibration standard.
calstd.loss = value
(Type) - Description

A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

(single) - Insertion loss in Mohms / sec. (MegaOhms per second of electrical delay)
Single

Not Applicable

calstd.loss = 3.5e9 'Wite

stdLoss = calstd.loss 'Read the val ue of Loss

HRESULT get_Loss(float *pVal)
HRESULT put_Loss(float newVal)

ICalStandard
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Write / Read About Source Power Cal
Loss (Source Power Cal) Property

Description  Sets or returns the loss value associated with a
PowerLossSegment.

VB Syntax lossSeg.Loss = value
Variable (Type) - Description
lossSeg (object) - PowerLossSegment

value (double)— Loss value in dB. This can be any value between 0 and
200.

Return Type Double
Default 0

Examples | o0ssSeg.Loss = 0.5 'Wite
| ossVal = | ossSeg. Loss ' Read

C++ Syntax HRESULT put_Loss(Double newVal);
HRESULT get_Loss(Double *pVal);

Interface  IPowerLossSegment
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Write/Read About Mixer Configuration

LOStage Property

Description  Sets or returns the number of LO stages present in the mixer.
VB Syntax  mixer.LOStage = value
Variable (Type) - Description
mixer A Mixer (object)
value (Long) - Number of LO stages. Choose from 1 or 2
Return Type Long
Default 1
Examples mixer.LOStage = 1 'sets the LO Stage value to 1
C++ Syntax HRESULT get_LOStage(long *pVal)
HRESULT put_LOStage(long newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

LOStartFrequency Property

Description  Sets or returns the LO start frequency value. This command can only be used with SMC
(not VMC) measurements.

VB Syntax mixer.LOStartFrequency (n) = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - LO Start Frequency in Hertz.

n (Long) - LO stage number

Choose from 1 or 2

Return Type Double
Default

Examples Print m xer.LOStart Frequency(1l) 'prints the value of the first
LO start frequency

C++Syntax HRESULT get_LOStartFrequency(long id, double *pVal)
HRESULT put_LOStartFrequency(long id,double newVal)

Interface  IMixer3
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Write/Read About Mixer Configuration

LOStopFrequency Property

Description  Sets or returns the LO stop frequency value. This command can only be used with SMC
(not VMC) measurements.

VB Syntax mixer.LOStopFrequency (n) = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - LO Stop Frequency in Hertz.
n (Long) - LO stage number
Choose from 1 or 2
Return Type Double
Default

Examples Print m xer.LOSt opFrequency(1l) 'prints the value of the first LO
stop frequency

C++ Syntax HRESULT get_LOStopFrequency(long id, double *pVal)
HRESULT put_LOStopFrequency(long id,double newVal)

Interface  IMixer3
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Write/Read
MagnitudeOffset Property

About Magnitude Offset

Description  Offsets the data trace magnitude by the specified value.
To offset the data trace magnitude to a slope value that changes with frequency, use
MagnitudeSlopeOffset Property.
To implement a Receiver Cal offset, use LogMagnitudeOffset property.
VB Syntax meas.MagnitudeOffset = value
Variable (Type) - Description
meas (object) - A Measurement object
value (double) - Offset value in dB.
Return  Double
Type
Default 0
Examples neas. Magni tudeOifset = 4 'Wite
of fs = meas. Magni t udeO f set ' Read
C++ Syntax HRESULT put_MagnitudeOffset(double newVal);
HRESULT get_MagnitudeOffset(double *pVal);
Interface  IMeasurement4
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Write/Read About Magnitude Offset
MagnitudeSlopeOffset Property

Description  Offsets the data trace magnitude to a value that changes linearly with frequency. The offset slope
begins at 0 Hz.

To offset the entire data trace magnitude by a specified value, use MagnitudeOffset Property.

VB Syntax meas.MagnitudeSlopeOffset = value
Variable (Type) - Description
meas (object) - A Measurement object
value (double) - Offset slope value in dB / 1GHz.

Return Double
Type

Default 0
Examples neas. Magni t udeSl opeCffset = 4 'Wites a slope offset of 4dB/ 1GH.
of fs = meas. Magni t udeS| opeCf f set ' Read

C++ Syntax HRESULT put_MagnitudeSlopeOffset(double newVal);
HRESULT get_MagnitudeSlopeOffset(double *pVal);

Interface  IMeasurement4
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Write/Read

MarkerFormat Property

About Marker Format

Description

VB Syntax
Variable
meas

value

Return
Type

Default

Examples

C++ Syntax

Interface

Sets (or returns) the format of all the markers in the measurement. To override this setting for an

individual marker, use mark.Format
meas.MarkerFormat = value

(Type) - Description
A Measurement (object)

(enum NAMarkerFormat) - Choose from:

0 - naMarkerFormat_LinMag

1 - naMarkerFormat_LogMag

2 - naMarkerFormat_Phase

3 - naMarkerFormat_Delay

4 - naMarkerFormat_Real

5 - naMarkerFormat_Imaginary

6 - naMarkerFormat_ SWR

7 - naMarkerFormat_LinMagPhase

8 - naMarkerFormat_LogMagPhase

9 - naMarkerFormat_Reallmaginary

10 - naMarkerFormat_Compleximpedance
11 - naMarkerFormat_ComplexAdmittance

Long Integer

1 - naMarkerFormat_LogMag

meas. Mar ker For mat = naMar ker Format _SWR ' Wite
fm = mark. Format ' Read

HRESULT put_MarkerFormat(tagNAMarkerFormat NewFormat)

IMeasurement
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. About Markers
Write-only -

InterpolateMarkers Method

Description  Turns All Marker Interpolation ON and OFF for the measurement. Marker interpolation
enables X-axis resolution between the discrete data values. The analyzer will calculate
the x and y-axis data values between discrete data points. To override this property for
individual markers, use the Interpolated property.

VB Syntax meas.Interpolate = value
Variable (Type) - Description
meas A Measurement (object)
value (boolean)
False - Turns interpolation OFF for all markers in the measurement
True - Turns interpolation ON for all markers in the measurement
Return Type Boolean
Default  True (ON)
Examples neas.|nterpolate = 1

C++Syntax HRESULT InterpolateMarkers(VARIANT_BOOL bNewVal)

Interface |IMeasurement
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Write/Read

Interpolated Property

About Markers

Description

VB Syntax
Variable
mark

value

Return
Type

Default

Examples

C++ Syntax

Interface

Turns marker Interpolation ON and OFF. Marker interpolation enables X-axis resolution beyond the
discrete data values. The analyzer will calculate the x and y-axis data values between discrete data
points. Use meas.Interpolate to change interpolation of all markers in a measurement. This

command will override the measurement setting.
mark.Interpolated = value

(Type) - Description

A Marker (object)

(boolean)

False - Turns interpolation OFF

True - Turns interpolation ON

Boolean

True (ON)
mark. I nterpolated = 1 'Wite
i nterpolate = mark. | nterpol ated ' Read

HRESULT get_Interpolated(VARIANT_BOOL *pVal)
HRESULT put_Interpolated(VARIANT_BOOL newVal)

IMarker
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Read-only

Number Property

About Markers

Description
VB Syntax
Variable
marknum
mark

Return
Type

Default
Examples
C++ Syntax

Interface

Returns the number of the marker.
marknum = mark.Number

(Type) - Description

(long) - Variable to store marker number
A Marker (object)

Long Integer

Not applicable
mar knum = mar k. Nunber ' Read
HRESULT get_Number(long *pVal)

IMarker
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About Marker Readout

Write/Read
MarkerReadout Property

Description  Enables or disables the readout of markers in the window. To show the marker on the
screen use ShowMarkerReadout Method.

VB Syntax  win.MarkerReadout = state
Variable (Type) - Description
win A NAWindow (object)

state (boolean)

True (1) - enables marker readout
False (0) - disables marker readout

Return Type Boolean
Default True
Examples w n. Mar ker Readout = True 'Wite
State = app. Acti veNAW ndow. Mar ker Readout ' Read

C++ Syntax HRESULT get_MarkerReadout(VARIANT_BOOL *pVal)
HRESULT put_MarkerReadout(VARIANT_BOOL newVal)

Interface INAWindow
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About Marker Readout

Write/Read
MarkerReadoutSize Property

Description  Specifies the size of font used when displaying Marker Readout in the selected window.
VB Syntax  win.MarkerReadoutSize = value
Variable (Type) - Description
win A NAWindow (object)
value (enum NAFontSize)

0 - naDefault - marker readout appears in default font size

1 - naLarge - marker readout appears in large font size
Return Type Long Integer
Default naDefault

Examples W n. Mar ker Readout Si ze = naDefault 'wite default size for marker
r eadout

Dim Si ze As NAFont Si ze
Si ze = app. Acti veNAW ndow. Mar ker Readout Si ze ' Read

C++Syntax HRESULT get_MarkerReadoutSize(tagNAFontSize *pVal)
HRESULT put_MarkerReadoutSize(tagNAFontSize newVal)

Interface  INAWindow
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Write/Read About Markers
MarkerState Property

Description  Sets or returns the ON / OFF state of the specified marker.
VB Syntax meas.MarkerState (n) = state
Variable (Type) - Description
meas A Measurement (object)
n (Long Integer) Marker number to turn on or off.
state (boolean) -
ON (1) turns the specified marker ON
OFF (0) turns the specified marker OFF
Return Type Boolean
Default 0 - OFF
Examples neas. MarkerState(1l) = True

ref erence = nmeas. Marker St at e( 2)

C++ Syntax HRESULT get_MarkerState(long markerNum, VARIANT_BOOL bState)
HRESULT put_MarkerState(long markerNum, VARIANT _BOOL* bState)

Interface  IMeasurement3
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About Marker Types

Write/Read
Type (Marker) Property

Description  Sets and reads the marker type.
VB Syntax mark.Type = value
Variable (Type) - Description
chan A Marker (object)
value (enum NAMarkerType) - Marker Type. Choose from:

0 - naMarkerType_Normal - the X-axis value for a normal marker will always be determined by the
measurement data of the marker.

1 - naMarkerType_Fixed - retains and keeps its x-axis value at the time the marker type is set.

Return  Long Integer
Type

Default naMarkerType_Normal
Examples mark. Type = naMar ker Type_Normal 'Wite

M kType = mark. Type ' Read

C++ Syntax  HRESULT get_Type(tagNAMarkerType *pVal)
HRESULT put_Type(tagNAMarkerType newVal)

Interface  IMarker
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Write/Read About Markers
Stimulus Property

Description  Sets and reads the X-Axis value of the marker. If the marker is a delta marker, the value will be
relative to the reference marker.

VB Syntax mark.Stimulus = value
Variable (Type) - Description
mark A Marker (object)

value (double) - X-Axis value. Choose any number within the full span of the channel or User Range (if
set).

Return  Double
Type

Default  First activated Marker turns ON in the middle of the X-axis range. Subsequent markers turn ON at
the position of the most recently active marker.

Examples mark. Stinmulus = 3e9 'Wite
XVal = mark. Stinmul us ' Read

C++ Syntax HRESULT get_Stimulus(double *pVal)
HRESULT put_Stimulus(double newVal)

Interface  IMarker
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Read-only
Value Property

About Markers

Description

VB Syntax
Variable
YValue
mark

format

Return Type

Default
Examples
C++ Syntax

Interface

Reads the Y-Axis value of the marker. If the marker is a delta marker, the value will be
relative to the reference marker.

You cannot set the Y-axis value of a marker. The marker remains at the position at the
time you set marker.Type.

YValue = mark.Value (format)

(Type) - Description

A variable to store the Y-axis value
A Marker (object)

(enum NAMarkerFormat) - The format you would like the marker's Y-axis value. The
number in parenthesis following the format is the number of values that are returned in a
variant array. Choose from:

0 - naMarkerFormat_LinMag (1)

1 - naMarkerFormat_LogMag (1)

2 - naMarkerFormat_Phase (1)

3 - naMarkerFormat_Delay (1)

4 - naMarkerFormat_Real (1)

5 - naMarkerFormat_Imaginary (1)

6 - naMarkerFormat_SWR (1)

7 - naMarkerFormat_LinMagPhase (2)

8 - naMarkerFormat_LogMagPhase (2)

9 - naMarkerFormat_Reallmaginary (2)

10 - naMarkerFormat_Compleximpedance (3)
11 - naMarkerFormat_ComplexAdmittance (3)

Variant - The previous list of formats indicates the number of values that are returned in
a variant array

Not applicable
YVal = mark. Val ue ' Read
HRESULT get_Value(tagNAMarkerFormat format, VARIANT *pVal)

IMarker
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Write/Read About Modifying Cal Kits
MaximumFrequency Property

Description  Sets and Returns the maximum frequency for the calibration standard.
VB Syntax calstd.MaximumFrequency = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (double) - Maximum frequency in Hertz.
Return Type Double
Default  Not Applicable
Examples cal st d. Maxi nunfrequency = 9e9 'Wite
maxFr equency = cal st d. Maxi mnunfr equency ' Read

C++ Syntax HRESULT get_MaximumFrequency(double *pVal)
HRESULT put_MaximumFrequency(double newVal)

Interface |CalStandard
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Read only About PNA Options
MaximumFrequency Property

Description  Returns the maximum frequency of the remote PNA.
VB Syntax  value = cap.MaximumFrequency
Variable (Type) - Description

value (Double) - Variable to store the returned maximum frequency of the
PNA.

cap A Capabilities (object)
Return Type Double
Default  Not Applicable
Examples val ue = cap. Maxi munfrequency ' Read
C++ Syntax HRESULT get_MaximumFrequency(&frequencyMax);

Interface  ICapabilities
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Write/Read

About Source Power Cal

MaximumFrequency (Source Power Cal) Property

Description
VB Syntax
Variable
pwrSensor
value
Return Type

Default

Examples

C++ Syntax

Interface

Maximum usable frequency specified for the power sensor.
pwrSensor.MaximumFrequency = value

(Type) - Description

(object) - A PowerSensor (object)

(double) -Frequency in Hertz.

Double

0

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i br at or . Power Sensor s( 1) . Maxi munfr equency = 6e9
'Wite

MaxFreq = power Cal i br at or. Power Sensor s( 1) . Maxi munfr equency
' Read

HRESULT put_MaximumFrequency(double newVal);
HRESULT get MaximumFrequency(double *pVal);

IPowerSensor
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Read-only

About Pulsed Application

MaximumlIFFilterSampleCount Property

Description

VB Syntax
Variable
IfConfig

value

Return Type

Default

Examples

C++ Syntax

Interface

Returns the maximum allowed value for the |FFilterSampleCount property for the
queried PNA.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

IfConfig.MaximumlIFFilterSampleCount = value
(Type) - Description

IFConfiguration (object)

(long) The maximum allowed value that can be applied to the IFFilterSampleCount
property.

Long Integer
PNA Model number dependent

vari abl e =
App. Act i veChannel . | FConfi gur ati on. Maxi num FFi | t er Sanpl eCount
' Read

See an example program

HRESULT get_MaximumlFFilterSampleCount( long * pMaxSampleCount );

IIFConfiguration2

573



Write / Read

About Source Power Cal

MaximumlterationsPerPoint Property

Description

VB Syntax
Variable
pwrCal
value

Return Type

Default

Examples

C++ Syntax

Interface

Sets the maximum number of readings to take at each data point for iterating the source
power. Power readings will continue to made, and source power adjusted, until a reading is
within the IterationsTolerance value or this max number of readings has been met. The
last value to be read is the valid reading for that data point.

pwrCal.MaximumlterationsPerPoint = value

(Type) - Description

(object) - A SourcePowerCalibrator (object)

(Long) — Maximum number of readings. Choose any number between 1 and 100.

Long Integer

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i brat or. Maxi num terati onsPerPoint = 5 'Wite
MaxReads = power Cal i brat or. Maxi numnl t er at i onsPer Poi nt ' Read

HRESULT get_MaximumlterationsPerPoint( long *pVal);
HRESULT put_MaximumlterationsPerPoint( long newVal);

ISourcePowerCalibrator3
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Read only About PNA Options
MaximumNumberOfPoints Property

Description  Returns the maximum possible number of data points.
VB Syntax  value = cap.MaximumNumberOfPoints
Variable (Type) - Description

value (Long) - Variable to store the returned maximum value for number of
points.

cap A Capabilities (object)
Return Type Long
Default Not Applicable
Examples val ue = cap. Maxi mumNunber Of Poi nts ' Read

C++ Syntax HRESULT get_MaximumNumberOfPoints(double *
maximumNumberOfPoints );

Interface  ICapabilities
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Read only

About PNA Options

MaximumReceiverStepAttenuator Property

Description

VB Syntax
Variable
value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns the maximum amount of receiver attenuation.

value = cap.MaximumReceiverStepAttenuator (n)

(Type) - Description

(Double) - Variable to store the returned value of maximum receiver attenuation.
A Capabilities (object)

(Long) - port number to query for step attenuators

Double

Not Applicable

val ue =

cap. Maxi mnunRecei ver St epAt t enuat or ' Read

HRESULT get_MaximumReceiverStepAttenuator(long portNumber, double *
attenuation );

ICapabilities
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Read only

About PNA Options

MaximumSourceALCPower Property

Description

VB Syntax
Variable

value

cap

n

Return Type
Default
Examples
C++ Syntax

Interface

Returns a value indicating the maximum amount of source ALC power.

value = cap.MaximumSourceALCPower (n)
(Type) - Description

(Double) - Variable to store the returned value for the maximum amount of source
ALC power.

A Capabilities (object)

(Long) - source number to query for maximum ALC power
Double

Not Applicable

val ue = cap. Maxi nunSour ceALCPower ' Read

HRESULT get_MaximumSourceALCPower(long sourceNum, double * power );

ICapabilities

577



Read only

About PNA Options

MaximumSourceStepAttenuator Property

Description

VB Syntax
Variable

value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns a value for the maximum amount of source attenuation.

value = cap.MaximumSourceStepAttenuator (n)
(Type) - Description

(Double) - Variable to store the returned value for the maximum amount of source
attenuation.

A Capabilities (object)

(Long) - port number to query for the maximum amount of source attenuation
Double

Not Applicable

val ue =

cap. Maxi munSour ceSt epAt t enuat or' Read

HRESULT get_MaximumSourceStepAttenuator(long portNumber, double *
attenuation );

ICapabilities
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About Trace Statistics

Read-only
Mean Property

Description  Returns the mean value of the measurement . To retrieve all 3 statistics value at the
same time, use meas.GetTraceStatistics

VB Syntax  average = meas.Mean
Variable (Type) - Description
average (single) - Variable to store mean value
meas A Measurement (object)
Return Type Single
Default Not applicable

Examples Di m average as Single
average = neas. Mean ' Read

C++Syntax HRESULT get_Mean(float* mean)

Interface  IMeasurement
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Write/Read About Modifying Cal Kits
Medium Property

Description  Sets and Returns the media type of the calibration standard.
VB Syntax calstd.Medium = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (enum NACalStandardMedium) - Medium of the transmission line of the standard. Choose from:
0 - naCoax - Coaxial Cable
1-naWaveGuide
Return Type Long Integer
Default  Not Applicable
Examples cal std. Medi um = naCoax 'Wite

st dMedi um = cal std. Medi um ' Read

C++Syntax HRESULT get_Medium(tagNACalStandardMedium *pVal)
HRESULT put_Medium(tagNACalStandardMedium newVal)

Interface |CalStandard
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About Modifying Cal Kits

Write/Read
MinimumFrequency Property

Description  Sets and Returns the minimum frequency for the calibration standard.
VB Syntax  calstd.MinimumFrequency = value
Variable (Type) - Description

calstd A CalStandard (object). Use calKit.GetCalStandard to get a handle to the standard.

value (double) -Minimum frequency in Hertz.
Return Type Double
Default  Not Applicable
Examples cal std. M ni munfrequency = 300e3 'Wite
m nFrequency = cal std. M ni munfrequency ' Read

C++ Syntax HRESULT get_MinimumFrequency(double *pVal)
HRESULT put_MinimumFrequency(double newVal)

Interface  |CalStandard
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Read only About PNA Options
MinimumFrequency Property

Description  Returns the minimum frequency of the remote PNA.
VB Syntax  value = cap.MinimumFrequency
Variable (Type) - Description

value (Double) - Variable to store the returned minimum frequency of the
PNA.

cap A Capabilities (object)
Return Type Double
Default  Not Applicable
Examples val ue = cap. M ni nunfrequency ' Read
C++ Syntax HRESULT get_MinimumFrequency(double *pVal)

Interface  ICapabilities
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Write/Read

About Source Power Cal

MinimumFrequency (Source Power Cal) Property

Description
VB Syntax
Variable
pwrSensor
value
Return Type

Default

Examples

C++ Syntax

Interface

Minimum usable frequency specified for the power sensor.
pwrSensor.MinimumFrequency = value

(Type) - Description

(object) - A PowerSensor (object)

(double) -Frequency in Hertz.

Double

0

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i br at or . Power Sensor s(1) . M ni munfr equency = 300e3
'Wite

M nFreq = power Cal i br at or. Power Sensors(1). M ni munfFr equency
' Read

HRESULT put_MinimumFrequency(double newVal);
HRESULT get_MinimumFrequency(double *pVal);

IPowerSensor
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Read-only

About Pulsed Application

MinimumIFFilterSampleCount Property

Description

VB Syntax
Variable
IfConfig

value

Return Type

Default

Examples

C++ Syntax

Interface

Returns the Minimum allowed value for the |FFilterSampleCount property for the queried
PNA.

Note: An error will occur if this command is used on a PNA without option HO8 installed.

IfConfig.MinimumIFFilterSampleCount = value
(Type) - Description

IFConfiguration (object)

(long) The minimum allowed value that can be applied to the IEFilterSampleCount
property.

Long Integer
PNA Model number dependent

vari abl e =
App. Acti veChannel . | FConfi gurati on. M ni num FFi | t er Sanpl eCount
' Read

See an example program

HRESULT get_MinimumlFFilterSampleCount( long * pMinSampleCount );

IIFConfiguration2
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Read only About PNA Options

MinimumNumberOfPoints Property

Description  Returns the minimum possible number of data points for a data trace.
VB Syntax  value = cap.MinimumNumberOfPoints
Variable (Type) - Description

value (Long) - Variable to store the returned minimum value for number of
points.

cap A Capabilities (object)
Return Type Long
Default  Not Applicable
Examples val ue = cap. M ni numNunmber Of Poi nts ' Read

C++ Syntax HRESULT get_MinimumNumberOfPoints(double *
minimumNumberOfPoints );

Interface  ICapabilities
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Read only

About PNA Options

MinimumReceiverStepAttenuator Property

Description

VB Syntax
Variable
value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns a value indicating the minimum amount of receiver attenuation.

value = cap.MinimumReceiverStepAttenuator (n)

(Type) - Description

(Double) - Variable to store the returned minimum value of receiver attenuation.
A Capabilities (object)

(Long) - port number to query for minimum value of receiver attenuation

Double

Not Applicable

val ue =

cap. M ni nunRecei ver St epAt t enuat or ' Read

HRESULTget MinimumReceiverStepAttenuator(long portNumber, double *
attenuation );

ICapabilities
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Read only

About PNA Options

MinimumSourceALCPower Property

Description

VB Syntax
Variable

value

cap

n

Return Type
Default
Examples

C++ Syntax

Interface

Returns a value indicating the minimum amount of source ALC power.

value = cap.MinimumSourceALCPower (n)

(Type) - Description

(Double) - Variable to store the returned minimum value of source ALC
power.

A Capabilities (object)

(Long) - source number to query for the minimum value of source ALC
power

Double
Not Applicable
val ue =

cap. M ni mnunSour ceALCPower ' Read

HRESULT get_MinimumSourceALCPower(long sourceNum, double *
power );

ICapabilities
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. About Traces
Write/Read -

Name (Measurement) Property

Description  Sets (or returns) the Name of the measurement. Measurement names must be unique among the
set of measurements. Measurement names cannot be an empty string.

Note: This is the same name as trace.Name; when one changes, the other changes.

VB Syntax meas.Name = value
Variable (Type) - Description
meas A Measurement (object)
value (string) - A user defined name of the measurement

Return  String
Type

Default "CH1 S11_ 1" - name of the default measurement
Examples mneas. Name = "Filter BPass" 'Wite

MNane = neas. Nane ' Read

C++Syntax HRESULT get_ Name(BSTR *pVal)
HRESULT put_Name(BSTR newVal)

Interface  IMeasurement
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. About T
Write/Read out Traces

Name (trace) Property

Description  Sets or returns the name of the Trace. Use the trace name to identify the trace and refer to the
trace in the collection.

Note: This is the same name as meas.Name; when one changes, the other changes.

VB Syntax trac.Name = value
Variable (Type) - Description
trac A Trace (object)
value (String) Trace name

Return  String
Type

Default "CH1_S11 1" - name of the default measurement
Examples trace. Name = "nmyTrace" 'Wite

traceNane = Nane. Trace ' Read

C++Syntax HRESULT put_Name(BSTR name)
HRESULT get Name(BSTR *name)

Interface ITrace

589



About Modifying Cal Kits

Write/Read
Name (CalKit) Property

Description  Sets and Returns a name for the selected calibration kit.
VB Syntax calKit.Name = value
Variable (Type) - Description
calKit A CalKit (object).

value (string) -Calibration Kit name. Any string name, can include numerics, period, and spaces; any
length (although the dialog box display is limited to about 30 characters).

Return  String
Type

Default Not Applicable
Examples calKit.Name = "M/Cal Kit" 'Wite
KitName = cal Kit. Nane ' Read

C++Syntax HRESULT get_ Name(BSTR *pVal)
HRESULT put_Name(BSTR newVal)

Interface  ICalKit
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Write/Read

About Mixer Configuration

NominallncidentPowerState Property

Description

VB Syntax
Variable
mixer

bool

Return Type
Default

Examples

C++ Syntax

Interface

Toggles the Nominal Incident Power setting ON and OFF. This setting is ONLY to be
used with SMC measurements, not VMC. Learn more about Nominal Incident Power.

mixer.NominallncidentPowerState = bool
(Type) - Description
A Mixer (object)

(boolean) - Nominal Incident Power State. Choose from:
1 -(True) Turn nominal incident power ON

0 -(False) Turn nominal incident power OFF
Boolean
0 -(False)

m xer . Noni nal | nci dent Power State = True 'sets
Nom nal | nci dent Power State to ON

HRESULT get_NominallncidentPowerState(VARIANT_BOOL *pVal)
HRESULT put_NominallncidentPowerState(VARIANT_BOOL val );

IMixer4
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Write/Read
Normalization Property

About Receiver Cal

Description  Sets or returns normalization ON or OFF for the measurement. Normalization is currently
supported only on measurements of unratioed power for the purpose of performing a receiver
power calibration. If this property is set to ON for a ratioed measurement (such as S-parameter), it
will return an error. This property will also return an error when set to ON if the divisor buffer
doesn't yet exist.

VB Syntax meas.Normalization = value
Variable (Type) - Description
meas (object) - A Measurement object
value (boolean)
0 — Turns normalization OFF
1 — Turns normalization ON
Return  Boolean
Type
Default 0 -OFF
Examples rmeas. Normalization = 1 'Wite
normal i zed = neas. Normal i zati on ' Read

C++ Syntax HRESULT put_Normalization(VARIANT_BOOL bState);

HRESULT get_Normalization(VARIANT_BOOL *bState);
Interface  IMeasurement
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Read-only

About Measurements

Number (Measurement) Property

Description

VB Syntax
Variable
measNum
meas
Return Type
Default
Examples
C++ Syntax

Interface

Returns the Number of the measurement. Measurement numbers are assigned
internally.

Note: Measurement numbers are NOT the same as their number in the Measurements
collection. Measurement number is used to identify the measurement associated with an
event.

This property is used to identify measurements when events occur through the
OnMeasurementEvent callback. For example:

OnMeasur enent Event (naEventld_MSG LI M T_FAI LED, 3)

measNum = meas.Number

(Type) - Description

(long) - variable to store the measurement number
A Measurement (object)

Long Integer

"1" - number of the default measurement

measNum = neas. Nunber

HRESULT get_Number(long *MeasurementNumber)

IMeasurement
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About Number of Points

Write/Read
NumberOfPoints Property

Description  Sets or returns the Number of Points of the channel.
Sets or returns the Number of Points of the segment.

see also Measurement? interface
VB Syntax  object. NumberOfPoints = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (long) - Number of Points.
For channel, choose any number from 1 to 16001.
For segment, the total number of points in all segments cannot exceed 16001. A segment can
have as few as 1 point.

Return  Long Integer
Type

Default 201 for channel

21 for segment

Examples chan. Nunber Of Poi nts = 201 'sets the nunber of points for all
neasurenents in the channel. -Wite

nunof pts = chan. Number O Poi nts ' Read

C++Syntax HRESULT get_NumberOfPoints(long *pVal)
HRESULT put_NumberOfPoints(long newVal)

Interface  IChannel
ISegment

|CalSet3
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Read-only

NumberOfPoints Property

Description

VB Syntax
Variable
value
meas

Return Type

Default

Examples

C++ Syntax

Interface

Returns the number of data points of the measurement. To understand how this
property is useful, see IMeasurement?2 Interface.

value = meas.NumberOfPoints

(Type) - Description

(Long) - variable to store the returned value
A Measurement (object)

Long Integer

Not Applicable

Print meas. Nunber O Points 'prints the nunber of data points

HRESULT get_NumberOfPoints(long *pVal);

IMeasurement2
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Read-only

NumberOfPorts Property

Description

VB Syntax
Variable
app

value
Return Type
Default
Examples
C++ Syntax

Interface

Returns the number of hardware source ports on the
PNA.

value = app.NumberOfPorts

(Type) - Description

An Application (object)

(long integer) - variable to contain the returned value
(long integer)

Not Applicable

i NunPorts = app. Nunber O Ports

HRESULT NumberOfPorts( long* NumPorts)

IApplication
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Read/Write
Omitlsolation Property

Description  Sets and returns whether Isolation portion of the calibration will be performed
or not.

VB Syntax obj.Omitlsolation = bool

Variable (Type) - Description

obj SMCType (object)
or

VMCType (object)

bool (Boolean)
1 - Isolation is NOT performed
0 - Isolation is performed

Return Type Boolean

Default 1

Examples value = SMC. Omitlsol ati on

C++ Syntax HRESULT put_Omitlsolation (VARIANT_BOOL bState)
HRESULT get_Omitlsolation (VARIANT_BOOL *bState)

Interface  SMCType
VMCType
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About Marker Readout

Write/Read
OneReadoutPerTrace Property

Description  Either show marker readout of only the active trace or all of the traces
simultaneously.

VB Syntax  win.OneReadoutPerTrace = state
Variable (Type) - Description
win A NAWindow (object)

value (boolean)

True (1) - show a single marker per trace
False (0) - show up to 4 markers per active trace

Return Type Boolean
Default  False (0)

Examples W n. OneReadout Per Trace = True 'Wite

State = app. Acti veNAW ndow. OneReadout Per Tr aceBegResp
' Read

C++ Syntax HRESULT get_OneReadoutPerTrace(VARIANT_BOOL *pVal)
HRESULT put_OneReadoutPerTrace(VARIANT_BOOL newVal)

Interface  INAWindow
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Read-only About Options
Options Property

Returns a string identifying the analyzer option
configuration.

Description

VB Syntax  value = app.Options

Variable (Type) - Description
app An Application (object)
value (string) - variable to contain the returned string
Return Type  String
Default  Not Applicable

Examples avail Options = app. Opti ons

C++ Syntax HRESULT Options(BSTR* OptionString)

Interface  |Application
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Write/Read

OrientECALModule Property

Description

VB Syntax
Variable

cal

value

Return Type
Default

Examples

C++ Syntax

Interface

Specifies if the PNA should perform orientation of the ECal module during calibration.
Orientation is a technique by which the PNA automatically determines which ports of
the module are connected to which ports of the PNA. Orientation begins to fail at very
low power levels or if there is much attenuation in the path between the PNA and the

ECal module.

cal.OrientECALModule = value
(Type) - Description
A Calibrator (object)

(boolean)

False (0) — DoECAL1Port and DoECAL2Port methods will use the value of the
ECALPortMap property to determine the port connections.

True (1) - DOECAL1Port and DoECAL2Port methods will use Orientation technique to
determine port connections.

Boolean
True (1)

Dim cal As Calibrator

Dim bOrient As Boolean

Set cal = PNAapp.ActiveChannel.Calibrator
cal.OrientECALModule = False "Write
bOrient = cal.OrientECALModule 'Read

HRESULT put_OrientECALModule(VARIANT_BOOL bOrient);
HRESULT get_OrientECALModule(VARIANT_BOOL *bOrient);

ICalibrator3
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Write/Read

About Mixer Configuration

OutputFixedFrequency Property

Description

VB Syntax
Variable
mixer

value
Return Type
Default

Examples

C++ Syntax

Interface

Sets or returns the mixer output fixed frequency value. This command can only be used
with SMC (not VMC) measurements.

mixer.OutputFixedFrequency = value
(Type) - Description

A Mixer (object)

(double) - Output Fixed Frequency in Hertz.
Double

Not Applicable

Print m xer. Qut put Fi xedFrequency 'prints the output fixed
frequency val ue of the m xer.

HRESULT get_OutputFixedFrequency(double *pVal)
HRESULT put_OutputFixedFrequency(double newVal)

IMixer3
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Write/Read About Mixer Configuration

OutputSideband Property

Description  Sets or returns the value of the output sideband, high or low.
VB Syntax  mixer.OutputSideband = value
Variable (Type) - Description
mixer A Mixer (object)

value (FCASideBand) -
Choose from:
0-LOW
1-HIGH

Return Type FCASideBand

Default LOW

Examples Print m xer.QutputSi deband 'prints the value of the
CQut put Si deband

C++ Syntax  HRESULT get_OutputSideband(FCASideBand *pVal)
HRESULT put_OutputSideband(FCASideBand newVal)

Interface  IMixer
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Write/Read About Mixer Configuration

OutputStartFrequency Property

Description  Sets or returns the mixer output start frequency.
VB Syntax  mixer.OutputStartFrequency = value
Variable (Type) - Description
mixer A Mixer (object)
value (double) - Output Start Frequency in Hertz.
Return Type Double
Default Not Applicable

Examples Print mixer.QutputStartFrequency 'prints the val ue of the
Qut put St art Fr equency

C++Syntax HRESULT get_OutputStartFrequency(double *pVal)
HRESULT put_OutputStartFrequency(double newVal)

Interface  IMixer
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Write/Read

About Mixer Configuration

OutputStopFrequency Property

Description
VB Syntax
Variable
mixer

value
Return Type
Default

Examples

C++ Syntax

Interface

Sets or returns the mixer Output Stop frequency.
mixer.OutputStopFrequency = value

(Type) - Description

A Mixer (object)

(double) - Output stop frequency in Hertz.
Double

Not Applicable

Print m xer. Qutput StopFrequency 'prints the val ue of the
Qut put St opFr equency

HRESULT get_OutputStopFrequency(double *pVal)
HRESULT put_OutputStopFrequency(double newVal)

IMixer
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Read-only
Parameter Property

Description  Returns the measurement Parameter. To change the parameter, use
meas.ChangeParameter

VB Syntax measPar = meas.Parameter
Variable (Type) - Description
measPar (string) - Variable to store Parameter string
meas A Measurement (object)
Return Type  String
Default Not applicable

Examples neasPar = neas. Paraneter ' Read

C++Syntax HRESULT get_Parameter(BSTR *pVal)

Interface  IMeasurement
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Read-only
Parent Property

Description

VB Syntax
Variable

object

Return Type
Default

Examples

C++ Syntax

Interface

Returns a handle to the parent object of the collection object being refered to in the
statement. The parent property allows the user to traverse from an object back up the

object hierarchy.
object.Parent

(Type) - Description

Channels collection

Channel object

Measurements collection
NAWindows collection

Traces collection

Segments collection
PowerSensors collection
CalFactorSegments collection
PowerLossSegments collection

Object
Not Applicable

parent obj = chans. Parent 'returns a handle to the parent
(Application) of the chans collection. -Read

HRESULT get_Parent(IApplication* *pApplication); //IChannels, IChannel,
IMeasurements and INAWindows

HRESULT get_Parent(IChannel* *pChannel); //ITraces

HRESULT get_Parent(INAWindow* *pWindow); //ISegments

HRESULT get_Parent(IPowerSensor* *pSensor); //ICalFactorSegments

obj ect

HRESULT get_Parent(ISourcePowerCalibrator* *pCalibrator); //IPowerSensors and

IPowerLossSegments

IChannels

IChannel
IMeasurements
INAWindows
ITraces

ISegments
IPowerSensors
ICalFactorSegments

IPowerLossSegments
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Read/Write

PassFailLogic Property

Description

VB Syntax
Variable
object

value

Return Type
Default

Examples

C++ Syntax

Interface

Sets and reads the logic of the PassFail line on the HANDLER O connector (pin 33)
and AUX 10 connector (pin 12). Learn more about Global Pass/Fail.

Note: This line is connected to both the Handler 10 and Aux 10 in the PNA. Therefore,
this command will affect both of these connectors in the same way.

object.PassFailLogic = value

(Type) - Description
(object) - An Aux I/O or Handler 1/O object

(enum as NARearPanellOLogic) Choose from:

0 - naPositiveLogic - Causes the PassFail line to have positive logic (high = pass, low
= fail).

1 - naNegativelLogic - Causes the PassFail line to have negative logic (high = fail, low
= pass).

Long Integer

naPositiveLogic

aux. PassFai | Logi c = naNegati veLogic 'Wite
Text 1. Text = aux. PassFail Logi ¢ ' Read

HRESULT put_PassFailLogic (tagNARearPanellOLogic Mode );
HRESULT get_PassFailLogic (tagNARearPanellOLogic* Mode );

IHWAuUxIO
IHWMaterialHandlerlO
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Read/Write

PassFailMode Property

Description

VB Syntax
Variable
object

value

Return Type
Default

Examples

C++ Syntax

Interface

Sets and reads the mode of the PassFail line on the HANDLER 10 connector (pin 33)
and AUX 10 connector (pin 12). Learn more about Global Pass/Fail.

Note: This line is connected to both the Handler 10 and Aux IO in the PNA. Therefore,
this command will affect both of these connectors in the same way.

object.PassFailMode = value

(Type) - Description

(object) - An Aux I/O or Handler 1/O object

(enum as NAPassFailMode).Choose from:
0 - naDefaultPassNoWaitMode- the line stays in PASS state. When a device fails, then
the line goes to fail IMMEDIATELY.

1 - naDefaultPassWaitMode - the line stays in PASS state. When a device fails, then
the line goes to fail after the Sweep End line is asserted.

2 - naDefaultFailWaitMode- the line stays in FAIL state. When a device passes, then
the line goes to PASS state after the Sweep End line is asserted.

Long Integer

0 - naDefaultPassNoWaitMode

HWAuxI O. PassFai | Mode = naDef aul t PassNoWi t Mbde ' Wite
mode = HWAuxI O. PassFai | Mbde ' Read

HRESULT put_PassFailMode ( tagNAPassFailMode Mode );
HRESULT get_PassFailMode ( tagNAPassFailMode* Mode );

IHWAuUxIO
IHWMaterialHandlerlO
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Read/Write
PassFailPolicy Property

Description  Sets the policy used to determine how global pass/fail is computed. Learn more about
Global Pass/Fail.

VB Syntax object.PassFailPolicy = value
Variable (Type) - Description

object (object) - An Aux I/O or Handler I/O object

value (enum as NAPassFailPolicy) Choose from:

0 - naPolicyAllTests - - Pass/Fail Status returns PASS if all tests on all measurements
pass.

1 - naPolicyAllMeas - Pass/Fail Status returns PASS if all measurements have
associated tests, and all tests pass. FAIL is returned if even one measurement has no
associated limit test.

Only those measurements which are not in HOLD mode contribute to the pass/fail
result.

Return Type  Long Integer
Default naPolicyAllTests

Examples MatHndl er. PassFail Policy = naPolicyAl | Tests 'Wite
pol i cy = aux.PassFail Policy 'Read

C++ Syntax HRESULT put_PassFailPolicy ( tagNAPassFailPolicy Policy);
HRESULT get_PassFailPolicy (tagNARearPanellOLogic* Policy);

Interface  IHWAuxIO4
IHWMaterialHandlerlO2
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Read/Write

PassFailScope Property

Description

VB Syntax
Variable
object

value

Return Type
Default

Examples

C++ Syntax

Interface

Sets and reads the Scope of the PassFail line on the HANDLER IO connector (pin 33)
and AUX 10 connector (pin 12). Learn more about Global Pass/Fail.

Note: The PassFail line is connected to both the Handler IO and Aux 10 in the PNA.
Therefore, this command will affect both of these connectors in the same way.

object.PassFailScope = value

(Type) - Description
(object) - An Aux I/0O or Handler 10 object

(enum NAPassFailScope ) Choose from:

0 - naChannelScope - The PassFail line returns to its default state before sweeps on
the next channel start. (A channel measurement may require several sweeps.)

1 - naGlobalScope - The PassFail line returns to its default state before the sweeps for
the next triggerable channel start.

The default state of the PassFail line before a measurement occurs and after a failure
occurs is set by the PassFailMode property.

enum NAPassFailScope
1 - naGlobalScope

HWAuxI O. PassFai | Scope = nad obal Scope 'Wite
scope = HWAuxl O PassFai |l Scope ' Read

HRESULT put_PassFailScope ( tagNAPassFailScope Scope );
HRESULT get_PassFailScope ( tagNAPassFailScope* Scope );

IHWAuUxIO
IHWMaterialHandlerlO
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Read-Only
PassFailStatus Property

Description  Returns the most recent pass/fail status value. Use this command as follows:

1.

2.

3.

Set the PNA trigger scope to GLOBAL

Set the PNA trigger source to MANUAL or EXTERNAL.
Configure and enable Limit Testing

Trigger the PNA.

Use the *OPC? (with SCPIStringParser object) to determine when the sweep is
complete.

Use the PassFailStatus property to obtain the global pass/fail result.

Learn more about Global Pass/Fail.

VB Syntax  var = object.PassFailStatus

Variable (Type) - Description

var  (enum as NAPassFailStatus) Variable to store returned status. One of the following will
be returned:

0 - naStatusFail - all measurements not in HOLD mode have been swept, and one or
more limit tests failed according to the specified Pass/Fail policy.

1 - naStatusPass - all measurements not in HOLD mode have been swept, and all
associated limit tests have passed.

2 - naStatusNone - status cannot be determined because measurements are in
progress.

object (object) - An Aux I/O or Handler I/O object

Return Type  Long Integer

Default  Not Applicable

Examples

status = aux. PassFai |l St atus ' Read

C++ Syntax HRESULT get_PassFailPolicy ( tagNAPassFailStatus* status);

Interface  IHWAuxIO4
IHWMaterialHandlerlO2
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About Marker Search

Write/Read
PeakExcursion Property

Description  Sets and reads the peak excursion value for the specified marker. The Excursion value determines
what is considered a "peak".

VB Syntax mark.PeakExcursion = value
Variable (Type) - Description
mark A Marker (object)
value (single) - Peak Excursion. Choose any number between -500 and 500

Return  Single
Type

Default 3
Examples mark. PeakExcursion = 1 'Wite

PkExcur = mar k. PeakExcur si on ' Read

C++ Syntax HRESULT get_PeakExcursion(float *pVal)
HRESULT put_PeakExcursion(float newVal)

Interface  IMarker
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About Marker Search

Write/Read
PeakThreshold Property

Description  Sets peak threshold for the specified marker. If a peak (using the criteria set with PeakExcursion)
is below this reference value, it will not be considered when searching for peaks.

VB Syntax mark.PeakThreshold = value
Variable (Type) - Description
mark A Marker (object)

value (single) - Peak Threshold. Choose any number between:
-500 and 500

Return  Single
Type

Default -100db
Examples mar k. PeakThreshold = 1 'Wite

PkThr esh = mar k. PeakThreshol d ' Read

C++Syntax HRESULT get_PeakThreshold(float *pVal)
HRESULT put_PeakThreshold(float newVal)

Interface  IMarker
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Read-only About Trace Statistics

PeakToPeak Property

Description  Returns the Peak to Peak value of the measurement.To retreive all 3 statistics value at
the same time, use meas.GetTraceStatistics

VB Syntax pp = meas.PeakToPeak
Variable (Type) - Description
pp (single) - Variable to store peak-to-peak value
meas A Measurement (object)
Return Type Single
Default  Not applicable

Examples pp = neas. PeakToPeak ' Read

C++ Syntax HRESULT get_PeakToPeak(float* pp)

Interface  IMeasurement
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About Phase Offset

Write/Read
PhaseOffset Property

Description  Sets the Phase Offset for the active channel.
VB Syntax meas.PhaseOffset = value
Variable (Type) - Description
meas A Measurement (object)

value (double) - PhaseOffset in degrees. Choose any number between:
-360 and +360

Return Type Double
Default 0
Examples neas. PhaseCffset = 25 'Wite
pof f set = neas. PhaseOf fset ' Read

C++ Syntax HRESULT get_PhaseOffset(double *pVal)
HRESULT put_PhaseOffset(double newVal)

Interface  IMeasurement
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About Port Extensions

Write/Read
Portl Property

Description  Sets a Port Extension value for Port 1
VB Syntax  portExt.Portl = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.Portl = 10e-6 'Wite
prtl = portExt.Portl 'Read

C++ Syntax HRESULT get_Portl(double *pVal)
HRESULT put_Port1(double newVal)

Interface  |PortExtension
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Write/Read About Port Extensions
Port2 Property

Description  Sets a Port Extension value for Port 2
VB Syntax  portExt.Port2 = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.Port2 = 10e-6 'Wite
prt2 = portExt.Port2 'Read

C++Syntax HRESULT get_Port2(double *pVal)
HRESULT put_Port2(double newVal)

Interface  |PortExtension
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About Port Extensions

Write/Read
Port3 Property

Description  Sets a Port Extension value for Port 3
VB Syntax  portExt.Port3 = value
Variable (Type) - Description
portExt A Port Extension (object)
value (double) - Port Extension value in seconds. Choose any humber between -10 and 10
Return Type Double
Default 0
Examples portExt.Port3 = 10e-6 'Wite
prt3 = portExt.Port3 ' Read

C++ Syntax HRESULT get_Port3(double *pVal)
HRESULT put_Port3(double newVal)

Interface  |PortExtension
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About the Aux I/O Connector

Read/Write
PortCLogic Property

Description  Sets and reads the logic mode of Port C on the AUX IO connector and the Handler 10
connector.

Note: Port C lines are connected to both the Handler 10 and Aux IO in the PNA.
Therefore, this command will affect both of these connectors in the same way.

VB Syntax  AuxlO.PortCLogic = value
Variable (Type) - Description

AuxlO (object) - A Hardware Aux I/O object

value (Enum as NaRearPanellOLogic) - Choose from:

0 - naPositiveLogic - The associated data line goes HIGH when writing a 1 to a PortC
bit.

1 - naNegativelLogic - The associated data line goes LOW when writing a 1 to a PortC
bit.

When Port C is in Output/Write mode, a change in logic causes the output lines to
change state immediately. For example, Low levels change to High levels.

When Port C is in Input/Read mode, a change in logic will not cause the lines to
change, but data read from Port C will reflect the change in logic.

Return Type Enum

Default 1 - naNegativelLogic

auxl O PortCLogic = value 'Wite

Examples 31 yue = auxl 0. Port CLogi ¢ ' Read

C++Syntax ~HRESULT put_PortCLogic ( tagNARearPanellOLogic Mode );
HRESULT get_PortCLogic (tagNARearPanellOLogic* Mode );

Interface  IHWAuUXxIO
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About the Aux I/O Connector

Read/Write
PortCMode Property

Description  Sets and reads whether Port C is setup for writing or reading data on the AUX IO
connector and the Handler IO connector.

Note: Port C lines are connected to both the Handler 10 and Aux IO in the PNA.
Therefore, this command will affect both of these connectors in the same way.

VB Syntax  AuxlO.PortCMode = value
Variable (Type) - Description

AuxlO (object) - A Hardware Aux I/O object

value (enum as NaPortMode) - Choose from:
0 - nalnput - set the port for reading

1 - naOutput - set the port for writing
Return Type Enum as NaPortMode

Default 1 - nalnput

Examples auxlo.get_PortChWbde = nalnput 'Wite
val ue = auxlo.get Port CMbde ' Read

C++ Syntax HRESULT get_PortCMode( tagNAPortMode* pMode );
HRESULT put_PortCMode( tagNAPortMode pMode );

Interface  IHWAuxIO
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Write/Read About Modifying Cal Kits
PortLabel Property

Description  Sets and returns the label on the calibration kit Port for the calibration wizard.
VB Syntax  calKit.Portlabel (portNum) = value
Variable (Type) - Description
calKit A CalKit (object)
portNum  (long integer) - number of the port to be labeled. Choose either 1 or 2
value (string) - Label that is visible in the calibration wizard.
Return Type  String
Default Depends on the Cal Kit.
Examples cal Kit.PortlLabel = "WCalKit" 'Wite
kitlLabel = calKit.PortlLabel 'Read

C++Syntax HRESULT get_PortLabel(long port, BSTR *pVal)
HRESULT put_PortLabel(long port, BSTR newVal)

Interface  ICalKit
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Read/Write
PortLogic Property

About the Handler I/O Connector

Description

VB Syntax
Variable
handler

value

Return Type
Default
Examples

C++ Syntax

Interface

Sets and returns the logic mode of data ports A-H on the HandlerlO connector. Port C of
the Handler 10 is connected internally to the Port C of the Aux IO connector. Therefore,
it will have the same logic mode.

handler.PortLogic = value

(Type) - Description
(object) - A Handlerl/O object

(enum as NaRearPanellOLogic) - Choose from:
0 - naPositiveLogic - When a value of one is written, the associated line goes High
1 - naNegativeLogic - When a value of one is written, the associated line goes Low

For ports that are in output (write) mode, a change in logic causes the output lines to
change state immediately. For example, Low levels change immediately to High levels.

For ports that are in input (read) mode (C,D,E only), a change in logic will be reflected
when data is read from that port. For example, if a line read 0, the next read after a logic
change will read 1.

Long Integer

1 - naNegativelogic

handl er. PortLogic = value 'Wite
val ue = handl er. Port Logi ¢ ' Read

HRESULT put_PortLogic( tagNARearPanellOLogic Mode );
HRESULT get_PortLogic( tagNARearPanellOLogic* Mode );

IHWMaterialHandlerlO
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Read/Write
PortMode Property

About the Handler I/O Connector

Description

VB Syntax
Variable
handler

port

value

Return Type
Default
Examples

C++ Syntax

Interface

Sets and returns whether Port C or Port D is used for writing or reading data on the
Handler 10 connector. The Handler IO Port C is connected internally to the Port C of the
Aux IO connector. Therefore, the Aux IO connector will have the same input/output
mode.

handler.PortMode (port) = value

(Type) - Description
(object) - A Handler I/O object

(enum as NAMatHandlerPort) Port to be changed. Choose from:
2 -naPortC
3-naPortD

(enum as NaPortMode) - Choose from:
0 - nalnput - set the port for reading

1 - naOutput - set the port for writing
Long Integer

1 - nalnput

handl er. Port Mode(naPortC) = nalnput 'Wite
val ue = handl er. Port Mode(naPortD) ' Read

HRESULT put_PortMode ( tagNAMatHandlerPort Port, tagNAPortMode Mode );
HRESULT get_PortMode ( tagNAMatHandlerPort Port, tagNAPortMode* Mode );

IHWMaterialHandlerlO
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Write/Read About Power Slope
PowerSlope Property

Description  Sets or returns the Power Slope value. Power Slope function increases or decreases the output
power over frequency. Units are db/GHz. For example: PowerSlope = 2 will increase the power
2db/1GHZ.

VB Syntax  object.PowerSlope = value
Variable (Type) - Description

object Channel (object)
or

CalSet (object) - Read-only property

value (double) - Power Slope. Choose any number between -2 and 2.

No slope =0
Return  Double
Type
Default 0O

Examples chan. Power Slope = 2 'Wite
pw sl p = chan. Power Sl ope ' Read

C++ Syntax HRESULT get_PowerSlope(double *pVal)
HRESULT put_PowerSlope(double newVal)

Interface  IChannel

|CalSet3
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Read only

About Power Calibration

PowerAcquisitionDevice Property

Description

VB Syntax
Variable

sensor

pwrCal
dFreq
Return Type
Default
Examples

C++ Syntax

Interface

Returns the power sensor channel (A or B) that is currently selected for use at a specific
frequency.

If UsePowerSensorFrequencyLimits is set to False, this property will return the sensor
channel last used for a source power calibration. This setting corresponds to the Use
this sensor only checkbox in the Power Sensor Settings dialog.

When performing an SMC calibration, use SetPowerAcquisitionDevice Method to set the
power sensor channel.

sensor = pwrCal.PowerAcquisitionDevice(dFreq)
(Type) - Description

(enum NAPowerAcquisitionDevice) The currently selected sensor channel for the
specified frequency. Choose from:

0 — naPowerSensor_A

1 — naPowerSensor_B

A SourcePowerCalibrator (object)

(double) Frequency (Hz) for the power reading of interest.

enum NAPowerAcquisitionDevice

Not Applicable

sel ect edSensor = pw Cal . Power Acqui siti onDevice(1. E9) 'Wite

HRESULT get_PowerAcquisitionDevice(double dFreq, tagNAPowerAcquisitionDevice*
enumAcqDevice);

ISourcePowerCalibrator2
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Read-only

About Source Power Cal

PowerMeterChannel Property

Description
VB Syntax
Variable

chan

pwrSensor
Return Type

Default

Examples

C++ Syntax

Interface

Identifies which channel of the power meter the power sensor is connected to.
chan = powerSensor.PowerMeterChannel

(Type) - Description

(enum NAPowerAcquisitionDevice) — Power meter channel identifier for sensor.
Choose from:

0 —naPowerSensor_A

1-naPowerSensor_B
(object) - A PowerSensor (object)
NAPowerAcquisitionDevice

Not Applicable

Set pw Cal = pna. Sour cePower Cal i br at or
net er Channel = pw Cal . Power Sensor s(1) . Power Met er Channel

HRESULT PowerMeterChannel(tagNAPowerAcquisitionDevice *pSensor);

IPowerSensor
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Write / Read

About Source Power Cal

PowerMeterGPIBAddress Property

Description

VB Syntax
Variable
powerCalibrator
value

Return Type

Default

Examples

C++ Syntax

Interface

Specifies the GPIB address of the power meter that will be referenced by the
SourcePowerCalibrator object.

When performing a source power cal, the PNA will search VISA interfaces that are
configured in the Agilent IO Libraries on the PNA.

powerCalibrator.PowerMeterGPIBAddress = value

(Type) - Description

(object) - A SourcePowerCalibrator (object)

(long integer) — Power meter GPIB address. Choose any number between 0 and 30.

Long integer

13

Set power Cal i brat or = pna. Sour cePower Cal i br at or
power Cal i br at or. Power Met er GPl BAddress = 13 'Wite

pw M r Addres