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This Quick Start Guide describes the following R&S® ZVL models: 
R&S® ZVL3 (frequency range up to 3 GHz), stock no. 1303.6509.03  
R&S® ZVL6 (frequency range up to 6 GHz), stock no. 1303.6509.06  

© Rohde & Schwarz, GmbH & Co KG  

81671 Munich, Germany, 2006 

Printed in Germany - Subject to change  

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG. 

Trade names are trademarks of the owners.  

 

The following abbreviations are used throughout this manual: 

R&S® ZVL is abbreviated with R&S ZVL, R&S® FSL-xxx with R&S FSL-xxx  
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ZVL Documentation Map 

Standard documentation 

The following documentation is supplied with the instrument.  
 

 

 

The help system is embedded in the instrument, offering quick, context-sensitive 
reference to the information needed for operation and programming. The help 
contains the complete user documentation for the network analyzer.  
You can also transfer the help file RSZVLhelp.chm to your PC and use it as a 
standalone help.  

 

 

 

The quick start guide contains the data sheet (“Product Brochure” and 
“Specifications”), describes everything that is needed to put the instrument into 
operation and helps you get familiar with the analyzer. The quick start guide gives an 
introduction to the instrument’s functionality and provides procedures for typical 
measurement tasks. 

 

The CD-ROM provides the complete user documentation for the network analyzer: 
 The online help system in two different HTML-based formats (*.chm for transfer 

to the hard disk and WebHelp for viewing from the CD). 
 A printable (*.pdf) version of the online help.  
 The quick start manual in printable form. 
 The service manual in printable form.  
 Links to different useful sites in the R&S internet. 

 

 

Optional documentation 

The following documentation may be ordered in addition to the standard 
documentation; please refer to the ordering information in the “Product Brochure”.  
 

 

The printed version of the online help provides the contents of the quick start 
manual plus the complete reference information for operation and programming 
contained in the online help.  
The service manual describes the performance test of the analyzer and gives hints 
for troubleshooting and repair. The manual explains the instrument down to module 
level and provides the information needed for module installation and exchange.   
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Glossary of Terms 
A 

Active channel: Channel belonging to the active trace. The active channel is 
highlighted in the channel list below the diagram. The active channel is not relevant in 
remote control where each channel can contain an active trace. 

Active marker: Marker that can be changed using the settings of the Marker menu 
(Delta Mode, Ref. Mkr -> Mkr, Mkr Format). The active marker is also used for the 
Marker Functions. It appears in the diagram with an enlarged marker symbol and font 
size and with a dot placed in front of the marker line in the info field. 

Active menu: The menu containing the last executed command. If the softkey bar is 
displayed (Display - Config./View - Softkey Labels on), then the active menu is 
indicated on top of the softkey bar. 

Active trace (manual control): Trace that is selected to apply the settings in the 
Trace menu. The active trace is highlighted in the trace list of the active diagram area. 
It can be different from the active trace in remote control. 

Active trace (remote control): One trace of each channel that has been selected as 
the active trace (CALCulate[Ch]:PARameter:SELect <Trace Name>). Many 
commands (e.g. TRACE...) act on the active trace. It can be different from the active 
trace in manual control. 

C 
Cal pool: The cal pool is a collection of correction data sets (cal groups) that the 
analyzer stores in a common directory. Cal groups in the pool can beapplied to 
different channels and setups. 

Calibration: The process of removing systematic errors from the measurement 
(system error correction). See also TOSM, TOM, TRM, TRL, TNA. 

Calibration kit: Set of physical calibration standards for a particular connector family. 

Calibration standard: Physical device that has a known or predictable magnitude and 
phase response within a given frequency range. Calibration standards are grouped 
into several types (open, through, match,...) corresponding to the different input 
quantities for the analyzer's error models. 

Calibration unit: Integrated solution for automatic calibration of 1 to 4 ports 
(accessory ZV-Z41). The unit contains calibration standards that are electronically 
switched when a calibration is performed. 

Channel: A channel contains hardware-related settings to specify how the network 
analyzer collects data. Each channel is stored in an independent data set. The channel 
settings complement the definitions of the Trace menu; they apply to all traces 
assigned to the channel. 

Confirmation dialog box: Standard dialog box that pops up to display an error 
message or a warning. The current action can be either continued (OK) or cancelled 
(Cancel) on closing the dialog box. 

Crosstalk: The occurrence of a signal at the receive port of the analyzer which did not 
travel through the test setup and the DUT but leaks through other internal paths. 
Crosstalk causes an isolation error in the measurement which can be corrected by 
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means of a calibration. 

D 
Data trace: Trace filled with measurement data and updated after each sweep 
(dynamic trace). 

Diagram area: Rectangular portion of the screen used to display traces. Diagram 
areas are arranged in windows; they are independent of trace and channel settings. 

Directivity error: Measurement error caused by a coupler or bridge in the analyzer's 
source port causing part of the generated signal to leak through the forward path into 
the receive path instead of being transmitted towards the DUT. The directivity error 
can be corrected by means of a full one port calibration or one of the two-port 
calibration methods (except normalization). 

Discrete marker: The stimulus value of a discrete marker always coincides with a 
sweep point so that the marker does not show interpolated measurement values. 

E 
Excursion: Difference between the response values at a local maximum (minimum) of 
the trace and at the two closest local minima (maxima) to the left and to the right. 

F 
Forward: A measurement on a two-port DUT is said to be in forward direction if the 
source signal (stimulus) is applied to port 1 of the DUT. 

I 
Isolation error: Measurement error caused by a crosstalk between the source and 
receive port of the analyzer. 

L 
Limit check: Comparison of the measurement results with the limit lines and display of 
a pass/fail indication. An acoustic warning can be generated in addition if a limit is 
exceeded. 

Limit line: A limit line is a set of data to specify the allowed range for some or all 
points of a trace. Typically, limit lines are used to check whether a DUT conforms to 
the rated specifications (conformance testing). 

Load match error: Measurement error caused by a mismatch of the analyzer's 
receive (load) port causing part of the signal transmitted through the DUT to be 
reflected off the receive port so that it is not measured there. The load match error can 
be corrected by means of a two-port calibration (except normalization). 

M 
Marker: Tool for selecting points on the trace and for numerical readout of measured 
data. A marker is displayed with a symbol (a triangle, a crossbar or a line) on the trace; 
its coordinates are shown in the marker info field. 
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Mathematical trace: Trace that is calculated according to a mathematical expression, 
e.g. the one defined in the Define Math dialog. The expression is a mathematical 
relation between constants and the data or memory traces of the active setup. 

Measurement point: Result of the measurement at a specified stimulus value 
(frequency/power/time). 

Measurement result: Set of all measurement points acquired in a measurement (e.g. 
a sweep). The measurement result is displayed in a diagram area and forms a trace. 

Memory trace: Trace that is associated to a data trace and stored in the memory. 
Data traces and the associated memory traces share the same channel and scale 
settings. Alternatively, memory traces can be imported from a file. 

P 
Partial measurement: Measurement at a specified stimulus value maintaining definite 
hardware settings. Depending on the measurement type, several partial 
measurements may be needed to obtain a measurement point. A full n-port S-
parameter measurement requires n partial measurements with n different drive ports. 

Peak: Local maximum or local minimum (dip) on the trace. In the Trace - Search 
menu, it is possible to define a minimum excursion that both types of peaks must have 
to be considered valid. 

R 
Reflection tracking error: Frequency-dependent variation of the ratio of the reflected 
wave to the reference wave at a test port when an ideal reflection coefficient (= 1) is 
measured. The reflection tracking error can be corrected by means of a reflection 
normalization or one of the more sophisticated calibration methods. 

Reverse: A measurement on a two-port DUT is said to be in reverse direction if the 
source signal (stimulus) is applied to port 2 of the DUT. 

S 
Setup: A setup comprises a set of diagram areas with all displayed information that 
can be stored to a NWA setup file (*.zvx). Each setup is displayed in an independent 
window. 

Source match error: Measurement error caused by a mismatch of the analyzer's 
source port causing part of the signal reflected off the DUT to be reflected again off the 
source port so that it is not measured there. The source match error can be corrected 
by means of a full one-port calibration or a two-port calibration (except normalization). 

Stimulus value: Value of the sweep variable (frequency/power/time/point number) 
where a measurement is taken. Also termed sweep point. 

Sweep: Series of consecutive measurements taken at a specified sequence of 
stimulus values = series of consecutive measurement points. 

Sweep point: Value of the sweep variable (stimulus value: frequency/power/time) 
where a measurement is taken. 

Sweep range: Continuous range of the sweep variable (frequency/power/time) 
containing the sweep points where the analyzer takes measurements. In a Segmented 
Frequency sweep the sweep range can be composed of several parameter ranges or 
single points. 
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Sweep segment: Continuous frequency range or single frequency point where the 
analyzer measures at specified instrument settings (generator power, IF bandwidth 
etc.). In the Segmented Frequency sweep type the entire sweep range can be 
composed of several sweep segments. 

T 
TOSM: A calibration type using four known standards (through, open, short, match), 
also called SOLT or 12-term error correction model. TOSM calibration is available for 
2, 3 and 4-port measurements. 

Trace: A trace is a set of data points that can be displayed together on the screen. The 
trace settings specify the mathematical operations used to obtain traces from the 
collected data. They complement the definitions of the Channel menu. Each trace is 
assigned to a channel. The channel settings apply to all traces assigned to the 
channel. 

Trace point: Point on the screen which is an element of the displayed trace. The trace 
points for ratios and wave quantities can be derived from the entire set of 
measurement points using different detector settings. 

Transmission tracking error: Frequency-dependent variation of the ratio of the 
transmitted wave to the reference wave at a test port when an ideal transmission 
coefficient (= 1) is measured. The transmission tracking error can be corrected by 
means of a transmission normalization or one of the more sophisticated calibration 
methods. 

W 
Window: Rectangular portion of the screen showing all diagram areas of a particular 
setup. Windows are limited by a blue frame with several icons. The analyzer uses 
standard windows provided by the operating system. 
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ATTENTION 

 

 Input levels, AUX PORT 
The maximum input levels and voltages of the input connectors at the front and rear 
panel must not be exceeded. 
When using the AUX PORT, watch the pin assignment carefully. A short-circuit may 
damage the instrument.   
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 To charge the battery using the AC power supply, connect the instrument to the 
mains supply and switch on the AC power on the rear panel. The standby key on 
the front panel can be set either way. 

 To charge the battery using the DC power supply, connect the instrument to the 
DC power supply. 

If you have more than one battery packs in use, you can also charge them outside the 
instrument using the power supply unit of option R&S FSL–Z4 (DC Supply for FSL–
B31, stock no. 4052.3041.00). An LED with the inscription "Charge" is switched on 
during charging.  
 

Charging conditions Approximate duration 
AC power supply, standby mode 5 h 
AC power supply, instrument is switched on 9 h 
DC power supply, instrument is switched off 5 h 
DC power supply, instrument is switched on 9 h 
External charging (battery removed) 5 h 
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By default, the analyzer is configured to use dynamic TCP/IP configuration and obtain 
all address information automatically. This means that it is safe to establish a physical 
connection to the LAN without any previous analyzer configuration.  

   

ATTENTION 

 

 Address selection  
If your network does not support DHCP, or if you choose to disable dynamic TCP/IP 
configuration, you must assign valid address information before connecting the 
analyzer to the LAN. Contact your network administrator to obtain a valid IP address, 
because connection errors can affect the entire network.  

   

Manual TCP/IP configuration 
To disable dynamic TCP/IP configuration and enter the TCP/IP address information 
manually proceed as follows:  
1. Obtain the IP address and subnet mask for the analyzer and the IP address for the 

local default gateway from your network administrator. If needed, also obtain the 
name of your DNS domain and the IP addresses of the DNS and WINS servers on 
your network.   

2. Press the SETUP front panel key to the left of the analyzer's display.  
3. In the softkey menu opened, press General Setup – Network Address– DHCP: Off.  
4. Enter your IP-Address and Subnet Mask. 
To enter additional IP address information, you have to access the operating system of 
the R&S ZVL. 

6. Access Windows XP using an external keyboard; see Accessing Window XP's Start Menu.  
7. Open the Control Panel – Network Connections – Local Area Connection Status – Local Area 

Connection Properties – Internet Protocol (TCP/IP) Properties dialog and enter the complete address 
information, e.g.: 
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 4. In the first dialog of the wizard, select the calibration kit (here: ZV-Z21) and the 
test port connector (here: N 50 Ω (f), corresponding to a male calibration 
standard), and click Next.   

If you have not yet imported the exact cal kit data of your calibration kit, you can use 
the typical data as shown above. Typical data provide an approximate description of 
a calibration kit mode. To import the actual (accurate) data of your kit, press Import 
Kit... and select the appropriate cal kit file.   

 

  

The next dialog of the calibration wizard shows that only a single calibration standard 
needs to be measured.   
5. Click the box Short (m)... to initiate the measurement of the connected short 

standard.  
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The active setup is stored to a file and can be reused in a later session.  
Proceed as described in section Starting the Analyzer, Shutdown to shut down your 
analyzer. 
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3. As soon as you reach the desired menu command (which must not be one 
opening a submenu) press ENTER or press the rotary knob to initiate an action or 
open a dialog.  
After command execution or after closing the dialog, the menu bar is deactivated 
and the cursor returns to the diagram/softkey area.  

To Make a Selection in a Dialog...  

 

1. Press a softkey or a menu item followed by three dots to open a dialog.  
2. Use the navigation keys and/or the rotary knob to access the controls in the 

dialog. 

  

       

 Press Left Field or Right Field or the cursor keys to switch between the control 
elements in a dialog. 

 

  

 Press the cursor keys to switch between several entries in a list of alternative or 
independent settings. 
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 Use . or – to enter a dot or a hyphen.  
 Use the sign key to change from upper case to lower case and vice versa. 

   

 Use the checkmark key to enter a space.  
 Use the BACK key to correct wrong entries, deleting the character to the left of the 

current cursor position.  

  

 Press ENTER to complete an entry.  
 Press ESC CANCEL to close the popup dialog, discarding the entries made. 

3. To enter letters you can also use one of the following methods:  
 If the active input field has a  symbol, then use the analyzer's on-screen 

keyboard.  
 Otherwise, use an external keyboard or a mouse and Windows XP's on-screen 

keyboard.  

Using the Analyzer's On-Screen Keyboard  
The on-screen keyboard allows you to enter characters, in particular letters, without an 
external keyboard. It is available for all character input fields which have a  symbol.  

Operation with front panel keys 
1. Place the cursor into a character data input field in a dialog or in the numeric entry 

bar.  
2. Press ENTER or the Checkmark key to open the on-screen keyboard. 
3. Use the cursor keys or turn the rotary knob to move the cursor to a character.  
4. Press ENTER or the rotary knob to select the character for the input string. 
5. After completing the input string use the Right Field key to move to the OK button.  
6. Press ENTER or the rotary knob to apply your selection and close the keyboard. 

Operation with a mouse 
1. Click the keyboard symbol to open the on-screen keyboard.  
2. Click a sequence of characters and OK to apply your selection and close the 

keyboard. 
You can also access Windows XP's on-screen keyboard from the start menu. Connect 
an external keyboard, press CTRL + ESC to open the start menu, and click Programs 
– Accessories – Accessibility  – On-Screen Keyboard. From the start menu, you can 
also access other useful software accessories.  
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 Press the SCALE function key on the front panel.  
 Right-click the scale section in the trace list and select the parameters from the 

context menu.  
 Select the parameters from the Trace – Scale menu.  
 Use the marker functions (MARKER ––> function key).  

Autoscale 
The Autoscale function adjusts the scale divisions and the reference value so that the 
entire trace fits into the diagram area. To access Autoscale, use one of the following 
methods:   

 Press the SCALE function key on the front panel.  
 Right-click the scale section in the trace list and select Autoscale from the context 

menu.  
 Select Autoscale from the Trace – Scale menu.  

Circular Diagrams 
The radial scale of a circular (Polar, Smith or Inverted Smith) diagram can be changed 
with a single linear parameter, the Ref Value. The reference value defines the radius of 
the outer circumference.   

 Increasing the Reference Value scales down the polar diagram.   
 Decreasing the Reference Value magnifies the polar diagram.  

The Reference Value is indicated in the scale section of the trace list.  

 

To change the Reference Value use one of the following methods:  
 Press the SCALE function key on the front panel.  
 Right-click the scale section in the trace list and select the parameter from the 

context menu.  
 Select the parameter from the Trace – Scale menu.  
 Use the marker functions.  

The Autoscale function also works for polar diagrams.  

Using Marker Functions 
Marker functions are a convenient tool for scaling (in particular: magnifying) diagrams 
without entering explicit numeric values. You simply place a marker to a trace point 
and use the marker values to change the sweep range or move the trace relative to the 
vertical axis. A mouse makes it easier to activate (click) or move (drag and drop) 
markers.  
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To set the sweep range use one of the following methods:  
 Define Start and Stop values  

1. Create two normal markers, e.g. the markers Mkr 1 and Mkr 2, and place them to 
the desired start and stop values of the sweep range.  

2. Activate Mkr 1 and click Trace – Marker --> – Start = Marker.  
3. Activate Mkr 2 and click Trace – Marker --> – Stop = Marker.  

 Use a definite Span 
1. Create a marker and set it to delta mode. 
2. The analyzer automatically creates a reference marker in addition to the delta 

marker.  
3. Place the reference marker to the desired start value of the sweep range.  
4. Set the value of the delta marker equal to the desired (positive or negative) span.  
5. Activate the delta marker and click Trace – Marker --> – Span = Marker.  

To move the trace relative to the vertical axis proceed as follows:  
1. Create a normal marker, e.g. the marker Mkr 1, and place it to a particular trace 

point. E.g. you can use the marker Search functions to locate a maximum or 
minimum on the trace.  

2. Click Trace – Marker --> – Max = Marker to move the trace towards the upper 
diagram edge, leaving the values of the vertical divisions (Scale Div.) and the 
overall vertical scale unchanged. Analogously, click Min = Marker to move the 
trace towards the lower diagram edge, or click Ref Value = Marker to move the 
trace towards the Reference Value. 

Enlarging the Diagram Area 
The analyzer provides different tools for customizing the contents and size of the 
diagram areas:  

 Maximize allows you to enlarge the active diagram area to occupy the whole 
window. A double-click on any point in the diagram area is equivalent to the 
Maximize function.   

 The Title, the Softkey Labels, the Status Bar and the Front Panel Keys are optional 
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display elements which you can hide in order to gain space for the diagram.  
 Use the context menu of the diagram area or the Nwa-Setup – Display menu to 

access the scaling functions above.  
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TIP 

 

 Polar diagram types  
A comparison of the Smith chart, the inverted Smith chart and the polar diagram 
reveals many similarities between the two representations. In fact the shape of a trace 
does not change at all if the display format is switched from Polar to Smith or Inverted 
Smith – the analyzer simply replaces the underlying grid and the default marker 
format.   

Smith chart construction 
In a Smith chart, the impedance plane is reshaped so that the area with positive 
resistance is mapped into a unit circle.  

 

The basic properties of the Smith chart follow from this construction: 
 The central horizontal axis corresponds to zero reactance (real impedance). The 

center of the diagram represents Z/Z0 = 1 which is the reference impedance of the 
system (zero reflection). At the left and right intersection points between the 
horizontal axis and the outer circle, the impedance is zero (short) and infinity 
(open).  

 The outer circle corresponds to zero resistance (purely imaginary impedance). 
Points outside the outer circle indicate an active component.  

 The upper and lower half of the diagram correspond to positive (inductive) and 
negative (capacitive) reactive components of the impedance, respectively.  
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 Points with the same conductance are located on circles.  
 Points with the same susceptance produce arcs.  

The following example shows an inverted Smith chart with a marker used to display the 
stimulus value, the complex admittance Y = G + j B and the equivalent inductance L 
(see marker format description in the help system).  

 

   

TIP 

 

 Polar diagram types  
A comparison of the Smith chart, the inverted Smith chart and the polar diagram 
reveals many similarities between the two representations. In fact the shape of a trace 
does not change at all if the display format is switched from Polar to Smith or Inverted 
Smith – the analyzer simply replaces the underlying grid and the default marker 
format.   

Inverted Smith chart construction 
The inverted Smith chart is point-symmetric to the Smith chart:  

 

The basic properties of the inverted Smith chart follow from this construction:  
 The central horizontal axis corresponds to zero susceptance (real admittance). The 

center of the diagram represents Y/Y0 = 1, where Y0 is the reference admittance of 
the system (zero reflection). At the left and right intersection points between the 
horizontal axis and the outer circle, the admittance is infinity (short) and zero 
(open).  

 The outer circle corresponds to zero conductance (purely imaginary admittance). 
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Points outside the outer circle indicate an active component.  
 The upper and lower half of the diagram correspond to negative (inductive) and 

positive (capacitive) susceptive components of the admittance, respectively.  

Example: Reflection coefficients in the inverted Smith chart 
If the measured quantity is a complex reflection coefficient Γ (e.g. S11, S22), then the 
unit inverted Smith chart can be used to read the normalized admittance of the DUT. 
The coordinates in the normalized admittance plane and in the reflection coefficient 
plane are related as follows (see also: definition of matched-circuit (converted) 
admittances):  
Y / Y0 = (1 - Γ) / (1 +Γ)  
From this equation it is easy to relate the real and imaginary components of the 
complex admittance to the real and imaginary parts of Γ 

[ ] ,
)Im()Re(1

)Im()Re(1)/Re(
22

22

0 Γ+Γ+
Γ−Γ−

== YYG   
[ ] ,

)Im()Re(1
)Im(2)/Im(

220 Γ+Γ+
Γ⋅−

== YYB  

in order to deduce the following properties of the graphical representation in an 
inverted Smith chart: 

 Real reflection coefficients are mapped to real admittances (conductances). 
 The center of the Γ plane (Γ = 0) is mapped to the reference admittance Y0, 

whereas the circle with |Γ| = 1 is mapped to the imaginary axis of the Y plane.  
 The circles for the points of equal conductance are centered on the real axis and 

intersect at Y = infinity. The arcs for the points of equal susceptance also belong to 
circles intersecting at Y = infinity (short circuit point (–1,0)), centered on a straight 
vertical line.  

Circles of equal
conductance

Arcs of equal
susceptance

Open-circuited 
load (Y = 0)

Short-circuited 
load (Y = infinity)

Matching
admittance (Y = Y0)

 

Examples for special points in the inverted Smith chart:  
 The magnitude of the reflection coefficient of a short circuit (Y = infinity, U = 0) is 

one, its phase is –1800.  
 The magnitude of the reflection coefficient of an open circuit (Y = 0, I = 0) is one, its 

phase is zero.  
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Example:  
Y11 is the input admittance of a 2-port DUT that is terminated at its output with the 
reference impedance Z0 (matched -circuit admittance measured in a forward reflection 
measurement).   
You can also read the converted admittances in a reflection coefficient measurement 
from the inverted Smith chart.   
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Calibration Type Standards Parameters Error Terms General 
Accuracy 

Application 

TOSM  Open, Short, 
Match1) (at 
each port), 
Through2) 
(between the 2 
ports) 

All Reflection 
tracking, 
Source match, 
Directivity, 
Load match, 
Transmission 
tracking 

High Reflection and transmission 
measurements on DUTs with 2 
ports.  

1) Or any other 3 known one-port standards. To be used in a guided calibration, the 
known standards must be declared to be open, short, and match irrespective of their 
properties.  
2) Or any other known two-port standard. See remark above.  
 
The calibration type must be selected in accordance with the test setup. Select the 
calibration type for which you can obtain or design the most accurate standards and for 
which you can measure the required parameters with best accuracy.  

Normalization 
A normalization is the simplest calibration type since it requires the measurement of 
only one standard for each calibrated S-parameter: 

 One-port (reflection) S-parameters (S11, S22, ...) are calibrated with an open or a 
short standard providing the reflection tracking error term.  

 Two-port (transmission) S-parameters (S12, S21, ...) are calibrated with a through 
standard providing the transmission tracking error term.  

Normalization means that the measured S-parameter at each sweep point is divided by 
the corresponding S-parameter of the standard. A normalization eliminates the 
frequency-dependent attenuation and phase shift in the measurement path (reflection 
or transmission tracking error). It does not compensate for directivity or mismatch 
errors. This limits the accuracy of a normalization.   

Full One-Port Calibration 
A full one-port calibration requires a short, an open and a match standard to be 
connected to a single test port. The three standard measurements are used to derive 
all three reflection error terms: 

 The short and open standards are used to derive the source match and the 
reflection tracking error terms. 

 The match standard is used to derive the directivity error.  
A full one-port calibration is more accurate than a normalization but is only applicable 
for reflection measurements.  

One-Path Two-Port Calibration 
A one-path two-port calibration combines a full one-port calibration with a transmission 
normalization, so it requires a short, an open and a match standard to be connected to 
a single test port plus a through standard between this calibrated source port and a 
second load port. The four standard measurements are used to derive the following 
error terms: 
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 The short and open standards are used to derive the source match and the 
reflection tracking error terms at the source port.  

 The match standard is used to derive the directivity error at the source port.  
 The through standard provides the transmission tracking error term.  

A one-path two-port calibration requires only four standards to be connected (instead 
of 7 for a full two-port TOSM calibration) and is suitable when only the forward (e.g. S11 
and S21) or reverse S-parameters (e.g. S22 and S12) are to be measured and the DUT 
is well matched, especially at the load port.  

TOSM Calibration 
A TOSM (Through – Open – Short – Match) calibration requires the same standards as 
the one-path two-port calibration, however, all measurements are performed in the 
forward and reverse direction. TOSM is also referred to as SOLT (Short – Open – Load 
= Match – Through) calibration. The four standards are used to derive 6 error terms for 
each signal direction:  

 In addition to the source match and reflection tracking error terms provided by 
the one-path two-port calibration, TOSM also provides the load match.  

 The directivity error is determined at both source ports.  
 The transmission tracking is determined for each direction.  

The number of required standard measurements and of error terms for 2-port 
measurements is shown in the following table.  
 

Number of ports Number of standards to be 
connected 

Number of standard 
measurements 

Number of error terms 

2 2 * 3 
+1 = 7 

2 * 3 
+2 * 1 = 8  

2 * 3 
+ 2 * 2 = 10 

 
An open, through and match measurement is required at each port; in addition, a 
through must be measured between the two  ports and in both directions.  
The analyzer automatically performs each through measurement in both directions, so 
the number of connected standards is smaller than the number of measurements.  
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• Select Trace opens a box to select an arbitrary trace of the active setup as the active trace 

(disabled if only one trace is defined).   
• Add Trace creates a new trace in the current diagram area. 
• Add Trace + Diag. Area generates a new trace in a new diagram area.  
• Delete Trace deletes the active trace.  
• Assign Diag. Area assigns the active trace to another diagram area. 
• Assign Channel assigns the active trace to another channel. 
• Trace Manager opens a dialog to perform the previous actions systematically for all traces and 

diagram areas.   

Active and inactive traces 

The screen can display several diagram areas simultaneously, each with a variable number of traces.  

• In an active diagram area one of these traces is the active trace. The active trace is highlighted in 
the trace list on top of the diagram area (Trc 3 in the figure below): 

 
• If an inactive area is selected as the active area, the trace that was active last time when the area 

was active will again become the active trace. It is highlighted in the trace list of the inactive 
diagram area as shown for Trc6 in the figure below: 

 
All settings in the Trace menu except the Trace Functions involving a memory trace apply to the active 
trace in the active diagram area.  
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• Area indicates the diagram area of each trace.  
• Scale shows which traces use common scaling and format settings.  

Rules for trace names 

The analyzer can define mathematical relations between different traces and calculate new mathematical 
traces (User Def Math). The trace names are used as operands in the mathematical expressions and 
must be distinguished from the mathematical operators +, -, *, /, (, ) etc. This places some restrictions on 
the syntax of trace names:   

• The first character of a trace name can be either one of the upper case letters A to Z, one of the 
lower case letters a to z, an underscore _ or a square bracket [ or ].  

• For all other characters of a trace name, the numbers 0 to 9 can be used in addition.  

The analyzer does not accept illegal trace names. If an illegal name is specified, the input field in the 
Trace Manager turns red. 

Remote control: CALCulate<Ch>:PARameter:SDEFine <Trace Name>, < Meas 
Parameter>     

Add/Delete 

Opens a dialog to add a new trace or delete a trace. 

 
• Add creates a new trace and adds it to the list in the Trace Manager, assigning it to the channel 

and diagram area selected in the drop-down lists. It is possible to create a New channel and/or 
diagram area for the new trace.  

• Delete deletes the selected trace, removing it from the list in the Trace Manager and from the 
screen. This button is disabled if the setup contains only one trace: In manual control, each setup 
must contain at least one diagram area with one channel and one trace.  

Remote control: CALCulate<Ch>:PARameter:SDEFine <Trace Name>, < Meas 
Parameter> 
DISPlay:WINDow<Wnd>:TRACe<WndTr>:FEED <Trace Name> 
CALCulate<Ch>:PARameter:DELete <Trace Name>      

Coupling     

Selects common channel or scale settings for all traces in the Trace Manager dialog. 
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• Min/Max/Pk-Pk displays or hides the essential statistical parameters of the trace in the selected 

evaluation range.   
• Phase Delay/El Length displays or hides the phase delay and the electrical length of the trace in 

the selected evaluation range (Eval Range...).  
• Mean/Std Dev displays or hides the arithmetic mean value and the standard deviation of the trace 

in the selected evaluation range.   
• RMS displays or hides the RMS value of the trace in the selected evaluation range. 
• Eval Range... opens a dialog to define the range for the statistical and phase evaluation and for 

the compression point measurement.   
• Compression Point starts the x-dB compression point evaluation  
• Define Compression Value... sets the compression level (x dB).  

Statistical Evaluation 

The Min/Max/Pk-Pk, Mean/Std Dev, and RMS commands in the Trace Statistics submenu display or hide 
the maximum (Max), minimum (Min), the peak-to-peak value (Pk-Pk), arithmetic mean value (Mean), the 
standard deviation (Std Dev), and the RMS value of all response values of the trace in the selected 
evaluation range (Eval Range...). 

 

Definition of statistical quantities 

The statistical quantities are calculated from all response values in the selected evaluation range. 
Suppose that the trace in the evaluation range contains n stimulus values xi and n corresponding 
response values yi (measurement points). 
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• Mean is the arithmetic mean value of all response values:  

     
• Std. Deviation is the standard deviation of all response values:  

     
• Max. and Min. are the largest and the smallest of all response values yi.  
•  RMS is the root mean square (effective value) of all response values: 

     
• P-P is the peak-to-peak value and is equal to the difference Max. – Min. 

The definitions given above apply to all linear, scalar trace formats. For a dB Mag trace, the Mean, 
Std. Dev. and RMS are calculated before logarithmation.  

Remote control: CALCulate<Chn>:STATistics[:STATe] 
CALCulate<Chn>:STATistics:RESult? MIN | MAX | PEAK2P | MEAN | 
STDDev | RMS 
CALCulate<Chn>:STATistics:MMPTpeak[:STATe] 
CALCulate<Chn>:STATistics:MSTDev[:STATe] 
CALCulate<Chn>:STATistics:RMS[:STATe] 

Phase Delay/El. Length 

Displays or hides the phase delay (Phs Dly) and the electrical length (El Len) of the trace in the selected 
evaluation range (Eval Range...). The parameters are only available for trace formats that contain phase 
information, i.e. for the formats  Phase, Unwrapped Phase, and the polar diagram formats Polar, Smith, 
Inverted Smith. Moreover, the sweep type must be a frequency sweep. 

 

Definition of phase parameters 

The phase parameters are obtained from an approximation to the derivative of the phase with respect to 
frequency in the selected evaluation range.  

• Delay is the phase delay, which is an approximation to the group delay and calculated as follows: 
  

,  

where ∆f is the width of the evaluation range and ∆Φ is the corresponding phase change. See 
also note on transmission and reflection parameters below.  

• EL is the electrical length, which is product of the phase delay times the speed of light in the 
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vacuum.   

If no dispersion occurs the phase delay is equal to the group delay. For more information see 
mathematical relations.  

If a dispersive connector type (i.e. a waveguide; see Offset Model dialog) is assigned to a test port related 
to a particular quantity, then the dispersion effects of the connector are taken into account for the 
calculation of the phase delay and the electrical length.  

 To account for the propagation in both directions, the delay and the electrical length of a 
reflection parameter is only half the delay and the electrical length of a transmission 
parameter. The formula for PD above is for transmission parameters. See also introduction to 
section Channel – Offset.   

 The phase parameters are available only if the evaluation range contains at least 3 
measurement points.  

 The phase evaluation can cause misleading results if the evaluation range contains a 360 
deg phase jump. The trace format Unwrapped Phase avoids this behavior. 

Remote control: CALCulate<Chn>:STATistics[:STATe] 
CALCulate<Chn>:STATistics:RESult? ELENgth | PDELay 
CALCulate<Chn>:STATistics:EPDelay[:STATe] 

Compression Point 

Displays or hides all results related to the x-dB compression point of the trace, where x is the selected 
compression value. To obtain a valid compression point results, a power sweep must be active, the trace 
format must be dB Mag and either an S-parameter or a ratio must be measured.  

Compression point 

The x-dB compression point of an S-parameter or ratio is the stimulus signal level where the magnitude of 
the measured quantity has dropped by x dB compared to its value at small stimulus signal levels (small-
signal value). As an approximation for the small-signal value, the analyzer uses the value at the start level 
of the evaluation range (Eval Range...).   

 
The compression point is a measure for the upper edge of the linearity range of a DUT. It is close to the 
highest input signal level for which the DUT shows a linear response (|an| —> x*|an|  |bn| —> 
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x*|bn|, so that the magnitude of all S-parameters remains constant).  

When Compression Point is activated, a marker labeled Cmp is placed to compression point with the 
smallest stimulus level. Moreover the Trace Statistics info field shows the numerical results of the 
compression point measurement:  

 
• Cmp In is the stimulus level at the compression point in units of dBm. 
• Cmp Out is the magnitude of the wave reflected or transmitted by the DUT. If an S-parameter Sij is 

measured, then Cmp Out is the magnitude of the wave bi.  
• The ratio Cmp Out / Cmp In (in the example above: –14 dB) is equal to the magnitude of the 

measured S-parameter or ratio at the compression point.  

The info field shows invalid results ('---') if the wrong sweep type, trace format or measured quantity is 
selected, or if the trace contains no x-dB compression points in the selected evaluation range.  

Remote control: CALCulate:STATistics:NLINear:COMP:RESult? 

Define Compression Value 

Opens the numeric entry bar to define the compression value x (in dB) for the compression point 
measurement.  

Remote control: CALCulate:STATistics:NLINear:COMP:LEVel 

Eval Range 

Opens a dialog to define the range for the statistical and phase evaluation and for the x-dB compression 
point measurement. The evaluation range is a continuous interval of the sweep variable. 

 
It is possible to select, define and display up to ten different evaluation ranges for each setup. Full Span 
means that the search range is equal to the sweep range. The statistical and phase evaluation and the 
compression point measurement take into account all measurement points with stimulus values xi 
between the Start and Stop value of the evaluation range: 

Start xi Stop 
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The loaded trace data is used to generate a memory trace which is coupled to the active data trace. 
Import Data corresponds to a standard Open File dialog with an additional checkbox:  

• Import Data to New Mem qualifies whether the loaded data overwrite the active memory trace 
(box unchecked, analogous to Data -> Mem) or whether they are used to generate a new memory 
trace (box checked, analogous to Data -> New Mem).   

 Trace file import and import conditions 

On loading data from a trace file, the analyzer displays a list box to select one of the traces stored in the 
file. The example below shows a Touchstone (*.s2p) file, containing all four 2-port S-parameters; see 
Trace File Formats.  

 
Coupling between the imported memory trace and the active data trace implies that the stimulus values of 
the imported data and of the active trace must be compatible. Compatibility means that the Sweep Type of 
the two traces must match; the position and number of the sweep points do not have to be the same.  

The analyzer checks for compatibility before importing data. The Select Parameter box remains empty if 
the selected files contains no compatible data.  

 When a *.s1p file is opened the Select Parameter box indicates the 1-port (reflection) 
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parameter S11, irrespective of the actual S-parameter stored in the file.   

 To import a trace file (*.snp or *.csv) you can also use the Windows Explorer and simply 
double-click the file or drag and drop the file into the NWA application. The imported data 
generates a memory trace which is coupled to the active data trace.  

Remote control: MMEMory:LOAD:TRACe "<trc_name>","<file_name>" 

Export Data...  

Calls up a dialog to store data or memory traces to a trace file. Trace files are ASCII files with selectable 
file format.  

Data export can serve many purposes, e.g.:  

• To process and evaluate measurement data in an external application.  
• To store measurement data and re-import it in a future measurement session.  

 
Export Complex Data corresponds to a standard Save As... dialog with an additional panel to specify the 
export options. The export options are remembered when the dialog is closed. The Dec. Separator export 
option is not available for Matlab (*.dat) file export. Touchstone files *.s<n>p contain either a single trace 
(*.s1p) or the complete set of S-parameters of an n-port and use the point as Dec. Separator; see Trace 
File Formats.  

• Output Format selects the format for the exported trace data. In the Real-Imag format, 
each complex measurement value is represented by its real and imaginary part. It is 
also possible to store the linear magnitude and phase (Lin Mag-Phase) or dB 
magnitude and phase (dB Mag-Phase) of each value.  
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• Content selects only the Active Trace or All Traces of (the) Active Channel (including 
all data and memory traces) for data export to an ASCII (*csv) file.  

• Dec. Separator selects either the Point or the Comma (if needed to process the 
exported data with an external application) as a separator for decimal numbers 
exported to an ASCII (*.csv) file.  

• Ask to Overwrite activates a message box to be displayed before an older trace file with 
the same file name and directory is overwritten.  

 Selecting an appropriate file format 

Use a Touchstone file format to export a fixed number of S-parameter data traces to a file that can be 
evaluated with applications such as Agilent's Microwave Design System (MDS) and Advanced Design 
System (ADS). The data must be acquired in a frequency sweep.  

• *.s1p files are intended for a 1-port S-parameter (the reflection coefficient S11) but can be used as 
well to store any single S-parameter. Note that any S-parameter will be labeled S11 in the file and 
in the Select Parameter box.   

• *.s<n>p files (<n> = 2, 3,, 4) are intended for a complete set of <n>-port S-parameters. Data 
export fails if the active channel does not contain the full set of <n>2 traces. 

Use the ASCII (*.csv) format if you want to do one of the following:  

• Import the created file into a spreadsheet application such as Microsoft Excel.  
• Export an arbitrary number of traces, multiple traces with the same parameter or memory traces.  
• Use export options.  

Use a the Matlab (*.dat) format if you want to import and process the trace data in Matlab. 

For more information see Trace File Formats. 

Remote control: MMEMory:STORe:TRACe "<trc_name>","<file_name>"[,UNFormatted] 
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Trace File Formats 

Trace files are ASCII files with selectable file format. The analyzer provides two classes of trace files:  

• Touchstone (*.s<n>p) files  
• ASCII (*.csv) files 
• Matlab (*.dat) files are ASCII files which can be imported and processed in Matlab.  

The trace file formats complement each other; see Selecting an appropriate file format.   

Touchstone files 

All Touchstone files contain a header, a comment section, and the actual trace data: 
#  HZ   S   RI   R     50.0000  
! Rohde & Schwarz ZVL  
! Measurement: S11 
! 2003-07-07 
!  
60297750.000000          0.498113   -0.054290    
80297000.000000          0.504888   -0.081229    
... 

The header consists of the following data elements:  

# specifies beginning of header line (required at top of file).  <Frequency unit> HZ / KHZ / 
MHZ / GHZ allowed for imported files. The analyzer always uses HZ for exported data.    
<Data file type> at present: S for S-parameter files.    
<Data format> RI for Re/Im, MA for lin. Mag-Phase, DB for dB Mag-Phase. The data 
format for export files can be selected in the Export Data dialog.    

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL GUI Reference 

Trace Menu 

Operating Manual 1303.6580.32-01   132 

<Normalizing impedance> Impedance system in which the data was defined. The analyzer 
uses 50.0000 Ω.   

Comment lines start with the exclamation mark (!) and may contain any text used for documentation of the 
trace data file. Any number of comment lines may be inserted before or after the header line.  

The trace data depend on the number of ports <n> and the data format. For real and imaginary values 
(data format = RI) the trace data for each stimulus frequency are arranged as follows: 

• 1-port files (*.s1p) 
• Freq    Re(S11)   Im(S11) 
• S11 can be replaced by an any S-parameter, so the *s1p format is suitable for exporting an 

arbitrary data trace representing an S-parameter.  
• 2-port files (*.s2p) 
• Freq    Re(S11)   Im(S11)    Re(S21)   Im(S21)    Re(S12)   Im(S12)    Re(S22)   Im(S22) 
• (all values arranged in 1 line) 
• 3-port files (*.s3p) 
• Freq    Re(S11)   Im(S11)    Re(S12)   Im(S12)    Re(S13)   Im(S13) 
• Re(S21)   Im(S21)    Re(S22)   Im(S22)    Re(S23)   Im(S23) 
• Re(S31)   Im(S31)    Re(S32)   Im(S32)    Re(S33)   Im(S33) 
• (values arranged in 3 lines) 
• 4-port files (*.s4p) 
• Freq    Re(S11)   Im(S11)    Re(S12)   Im(S12)    Re(S13)   Im(S13)    Re(S14)   Im(S14) 
• Re(S21)   Im(S21)    Re(S22)   Im(S22)    Re(S23)   Im(S23)    Re(S24)   Im(S24) 
• Re(S31)   Im(S31)    Re(S32)   Im(S32)    Re(S33)   Im(S33)    Re(S34)   Im(S34) 
• Re(S41)   Im(S41)    Re(S42)   Im(S42)    Re(S43)   Im(S43)    Re(S44)   Im(S44) 
• (values arranged in 4 lines) 

The stimulus frequencies are arranged in ascending order. If a lin. Mag-Phase (MA) or dB Mag-Phase 
(DB) data format is selected the real and imaginary S-parameter values Re(Sij), Im(Sij) are replaced by lin 
Mag(Sij), phase(Sij) or dB Mag(Sij), phase(Sij), respectively.  

ASCII (*.csv) files 

An ASCII file contains a header and the actual trace data: 
freq;reTrc1_S21;imTrc1_S21;reMem2[Trc1]_S21;imMem2[Trc1]_S21; 
300000.000000;0.000000;0.000000;0.000000;0.000000; 
40499497.487437;0.000000;0.000000;0.000000;0.000000; 
80698994.974874;0.494927;-0.065174;0.500833;-0.074866; 
120898492.462312;0.497959;-0.111724;0.488029;-0.107375; 
... 

The header consists of the following data elements:  

<Stimulus> stimulus variable: freq for Frequency sweep, power for Power sweep, time for 
Time sweep, trigger for CW Mode sweep.    
<reTrace1> first response value of first trace: re<Trace_Name>, mag<Trace_Name> or 
db<Trace_Name> for output format Real-Imag, Lin. Mag-Phase or dB Mag-Phase, 
respectively. The data format for export files can be selected in the Export Data dialog.    
<imTrace1>    second response value of first trace: im<Trace_Name> for output format 
Real-Imag, ang<Trace_Name> for output formats Lin. Mag-Phase or dB Mag-Phase. The 
data format for export files can be selected in the Export Data dialog.  
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Target Search 

Activates the search and sets the active marker to the defined target value. If the active trace contains no 
markers, a marker Mkr 1 is created to indicate the search result.  

If the target value occurs at several stimulus values, the marker is placed to the search result with the 
smallest stimulus value. The other measurement points with the same target value can be located using 
the Target Search > function.  

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active 
marker is not moved away from its original position.  

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute TARGet 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:RESult? 

Target Search > 

Activates the search to the right of the active marker position and sets the active marker to the defined 
target value. The target search range is between the active marker position and the end (Stop) of the 
sweep range. If the active trace contains no markers, a marker Mkr 1 is created to indicate the search 
result, and the target search range starts at the beginning (Start) of the sweep range.  

If the target value occurs at several stimulus values, the marker is placed to the search result with the 
smallest stimulus value. The other measurement points with the same target value can be located using 
Target Search > repeatedly.  

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active 
marker is not moved away from its original position.  

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute RTARget 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:RESult? 

< Target Search 

Activates the search to the left of the active marker position and sets the active marker to the defined 
target value. The target search range is between the (Start) of the sweep range and the active marker 
position. If the active trace contains no markers, a marker Mkr 1 is created to indicate the search result, 
and the target search range starts at the end (Stop) of the sweep range.  

If the target value occurs at several stimulus values, the marker is placed to the search result with the 
smallest stimulus value. The other measurement points with the same target value can be located using 
Target Search > repeatedly.  

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active 
marker is not moved away from its original position.  

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute LTARget 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:RESult? 

Def Value 

Opens an dialog to select a marker for the target search and define the target value.  
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• Bandpass Search activates the search for a bandpass region in the active trace, starting at the 

absolute maximum of the active trace within the search range.  
• Bandstop Search activates the search for a bandstop region in the active trace, starting at the 

absolute minimum of the active trace within the search range.   
• Bandfilter Tracking causes the bandfilter search to be repeated after each sweep.   
• Level... sets the level defining the filter bandwidth.   
• Search Range... confines the search to a subrange of the sweep.  
• Search Result Off hides the display of the bandfilter parameters in the diagram area.  
• Bandpass Search Ref to Marker activates the search for a bandpass region in the active trace, 

starting at the position of the active marker.  

Bandfilter mode can be selected for a broad range of measured quantities (Trace – Measure), 
provided that the display format is dB Mag. To obtain real filter parameters, the measured quantity 
must be a transmission S-parameter and a frequency sweep must be performed. For other 
quantities (e.g reflection parameters), the Bandfilter functions are still useful to analyze general 
trace properties. In some display formats (e.g. Phase) the bandfilter search is disabled.  

Bandpass Search 

Activates the search for a bandpass region on the active trace and activates bandfilter Tracking. A 
bandpass region is the tallest peak in the search range with a minimum excursion specified by means of 
the x dB Bandwidth parameter.  

When Bandpass Search is activated the analyzer uses (or creates) the four markers Mkr 1 to Mkr 4 to 
locate the bandpass region:  
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• Mkr 1 indicates the maximum of the peak.  
• Mkr 2 indicates the point on the left edge of the peak where the trace value is equal to the 

maximum minus x dB Bandwidth. 
• Mkr 3 indicates the point on the right edge of the peak where the trace value is equal to the 

maximum minus x dB Bandwidth. 
• Mkr 4 indicates the center of the peak, calculated as the arithmetic mean value of the LBE and 

UBE positions. 

For a symmetric peak, the positions of Max and Center coincide.  

The band filter search results are displayed in the bandfilter info field.  

To search for a bandpass region in the vicinity of the active marker, use Bandpass Search Ref to 
Marker. 

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth:MODE BPASs 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute BFILter  

Bandstop Search 

Activates the search for a bandstop region on the active trace and activates bandfilter Tracking. A 
bandstop region is the lowest peak (local minimum) in the search range with a minimum excursion that is 
specified by means of the x dB Bandwidth parameter.  

When Bandstop Search is activated the analyzer uses (or creates) the four markers Mkr 1 to Mkr 4 to 
locate the bandstop region:  
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• Mkr 1 indicates the minimum of the peak.  
• Mkr 2 indicates the point on the left edge of the peak where the trace value is equal to the 

minimum plus x dB Bandwidth. 
• Mkr 3 indicates the point on the right edge of the peak where the trace value is equal to the 

minimum plus x dB Bandwidth. 
• Mkr 4 indicates the center of the peak, calculated as the arithmetic mean value of the LBE and 

UBE positions. 

For a symmetric peak, the positions of Max and Center coincide.  

The band filter search results are displayed in the bandfilter info field.  

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth:MODE BSTOP 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute BFILter 

Bandfilter Tracking 

Causes the bandfilter search to be repeated after each sweep: When tracking mode is active the markers 
typically change their horizontal and their vertical positions as the measurement goes on.   

Tracking for the different bandfilter search modes is enabled or disabled in a selection box. Selecting a 
search mode for tracking also activates this mode.   

 
Tracking is a toggle function: Selecting the function repeatedly switches the tracking mode on and off.   

Remote control: CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute BFILter 
CALCulate<Chn>:MARKer<Mk>:SEARch:TRACking 
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Level 

Opens the numeric entry bar for the minimum excursion of the bandpass and bandstop peaks.  

 
• A bandpass peak must fall off on both sides by the specified x dB Bandwidth to be considered a 

valid peak.  
• A bandstop peak must increase on both sides by the specified x dB Bandwidth to be considered a 

valid peak.  

Remote control: CALCulate<Chn>:MARKer<Mk>:BWIDth <Level> 

Search Range... 

Opens the Search Range Dialog to confine the bandfilter search to a subrange of the sweep.   

 
It is possible to define and store up to ten different search ranges for each trace. The bandfilter search is 
performed using the markers Mkr 1, ..., Mkr 4, irrespective of the selected search range.   

• Search Range Selects a search range for the bandfilter search. Full Span means that 
the search range is equal to the sweep range. Besides, it is possible to store up to 10 
customized search ranges.    

• Start defines the beginning of the search range. Start must be smaller than the Stop 
value, otherwise the search will not be initiated.  

• Stop defines the end of the search range. Stop must be larger than the Start value, 
otherwise the search will not be initiated.  

• Range Limit Lines On displays two vertical lines indicating the Start and the Stop value 
of the current bandfilter search range in the diagram area. This function is enabled as 
soon as one of the search ranges 1 to 10 is selected.  

Search range properties 

In contrast to the marker properties defined in the Marker and Search menus, the ten search ranges are 
valid for the entire setup. This means that, once defined, each of them can be used for any trace in the 
setup, irrespective of the channel that the trace belongs to.  

The default search range of each new marker is Full Span. The analyzer provides greatest flexibility in 
defining search ranges. In particular, two search ranges may overlap or even be identical. The search is 
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confined to the part of the search range that belongs to the sweep range.  

The following example shows how search ranges can be used to search a trace for several bandpass 
regions.  

 

Remote 
control: 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STARt 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STOP 

Search Result Off 

Hides the info field with the results of a bandpass or a bandstop search and disables bandfiter Tracking. 
The info field is displayed again (and tracking re-enabled) when a new bandfilter search is performed.   

 

 Bandfilter parameters 

The info field contains the following search results:   

• Bandwidth is the n-dB bandwidth of the bandpass/bandstop region, where n is the selected x dB 
Bandwidth. The bandwidth is equal to the difference between the Upper Bandwidth Edge (UBE) 
and the Lower Bandwidth Edge (LBE).   

• Center is the stimulus frequency where the trace reaches its absolute maximum (minimum) within 
the bandpass (bandstop) region.  

• Lower Band Edge is the closest frequency below the center frequency where the trace is equal to 
the center value minus n dB.   

• Upper Band Edge is the closest frequency above the center frequency where the trace is equal to 
the center value minus n dB.  

• The Quality Factor is the ratio between the Center frequency and the 3-dB Bandwidth; it does not 
depend on the selected x dB Bandwidth.  

• Loss is the loss of the filter at its center frequency and is equal to the response value of marker 
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The Marker menu contains the following functions:  

• Marker 1, 2, 3 creates the markers numbered 1, 2, and 3.  
• Ref Marker... creates the reference marker which is used to measure relative values and 

distances.  
• Delta Mode activates the display of the active marker values relative to the reference marker.  
• Ref.Marker -> Marker places the reference marker to the position of the active marker.   
• All Mkrs Off removes all markers from all traces of the active setup.   
• Mkr Format defines an output format for the (complex) marker values.  
• More Mkrs opens a submenu to create the markers numbered 4 to 10.  
• Coupled Mkrs couples the markers on different traces.  
• Discrete Mkrs turns the active marker into a discrete marker and vice versa.  
• Mkr Properties... opens a dialog with extended marker settings.  
• Export Mkrs... exports the marker values to an ASCII file. 

Toggle functions in the Marker menu 

Some of the Marker functions toggle between two alternative states when they are pressed repeatedly: 

• Delta Mode switches the delta mode for the active marker on or off.  
• Coupled Mkrs activates or deactivates marker coupling.  
• Marker 1, ..., Marker 10 and Ref. Marker create a marker or remove it from the display. A removed 

marker remembers its properties (stimulus value, format, delta mode, number) and will be 
restored with these properties when Marker <n> or Ref. Marker is selected again. The marker 
properties are definitely lost if the associated trace is deleted.  

Markers are available for all diagram types (Trace – Format).   
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All marker formats are available irrespective of the measured quantity. The output values are calculated 
by a simple conversion of a complex measurement result, where the marker format defines the conversion 
rules. This flexibility in the calculation must be kept in mind when interpreting the results and physical units 
displayed; see also Measured Quantities and Display Formats.   

 Short description of marker formats  

The formats of the markers assigned to a trace are independent of each other and of the trace format 
settings. The following table gives an overview on how a complex marker value z = x + jy is converted.  

Marker Format Description Formula 

dB Mag Magnitude of z in dB |z| = sqrt ( x2 + y2 )  
dB Mag(z) = 20 * log|z| dB  

Lin Mag Magnitude of z, unconverted |z| = sqrt ( x2 + y2 ) 

Phase Phase of z φ (z) = arctan (y/x) 

Real Real part of z Re(z) = x 

Imag Imaginary part of z Im(z) = y 

SWR (Voltage) Standing Wave Ratio SWR = (1 + |z|) / (1 – |z|) 

Delay Group delay, neg. derivative of the 
phase response*) 

– d φ (z) / d ω 

dB Mag and Phase Magnitude of z in dB and phase in two 20 * log|z| dB 
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In the left part the dialog contains four input fields and drop-down lists to select a marker and define the 
basic properties of a selected marker which is switched on in the Mode panel.   

• Select Mkr. opens a drop-down list to select the Ref. Marker or one of the Marker 1, ... 
10 that may be associated to the active trace.  

• Name defines a marker name which may exceed the length of the input box and 
contain letters, numbers, blanks and special characters.  

• Stimulus defines the stimulus value (in Cartesian diagrams: the x-axis position) of the 
marker.  

• Format defines the output format of the marker value.  

The Mode panel contains check boxes to select properties that are related to the marker positions. All 
properties can be combined.  

• Marker On displays the selected marker in the diagram and in the marker info field or 
removes it. Marker configurations are only available while the marker is switched On. 
A removed marker remembers its properties (stimulus value, format, delta mode, 
number ...) when it is switched on again. The marker properties are definitely lost if 
the associated trace is deleted.    

• Fixed Marker freezes thecurrent response value of the selected marker. The marker 
can still be shifted horizontally but the vertical position remains fixed if the other 
marker settings are changed. Markers must be inside the sweep range and have a 
valid response value when they are fixed.     

• Delta Mode sets the selected marker to delta mode and displays its values relative to 
the reference marker.     

• Discrete Mode means that a marker can be set to discrete sweep points only. If 
discrete mode is switched off, the marker can be positioned on any point of the trace, 
and its response values are obtained by interpolation.     

• All Mkrs Coupled couples the markers of all traces in the active setup to the markers of 
the active trace; see Coupled Markers.  

Style qualifies how the selected marker is displayed on the screen.  

Show Info selects the marker info to be displayed at the Marker Position, in the marker info field or in a 
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• dB Mag selects a Cartesian diagram with a logarithmic scale of the vertical axis to display the 

magnitude of a complex measured quantity.  
• Phase selects a Cartesian diagram with a linear vertical axis to display the phase of a complex 

measured quantity in the range between –180 degrees and +180 degrees.  
• Smith selects a Smith diagram to display an S-parameter or ratio. 
• Polar selects a polar diagram to display an S-parameter or ratio. 
• Group Delay calculates the group delay from an S-parameter or ratio and displays it in a 

Cartesian diagram.  
• Aperture sets a delay aperture for the delay calculation.  
• SWR calculates the Standing Wave Ratio from the measured reflection S-parameters and 

displays it in a Cartesian diagram.  
• Lin Mag selects a Cartesian diagram with a linear scale of the vertical axis to display the 

magnitude of the measured quantity.  
• Real selects a Cartesian diagram to display the real part of a complex measured quantity.  
• Imag selects a Cartesian diagram to display the imaginary part of a complex measured quantity. 
• Inv Smith selects an inverted Smith diagram to display an S-parameter or ratio. 
• Unwrapped Phase selects a Cartesian diagram with a linear vertical axis to display the phase of 

the measured quantity in an arbitrary phase range. 

The Format settings are closely related to the settings in the Scale submenu and in the Display menu. All 
of them have an influence on the way the analyzer presents data on the screen. 

 The analyzer allows arbitrary combinations of display formats and measured quantities 
(Trace – Measure). Nevertheless, in order to extract useful information from the data, it is 
important to select a display format which is appropriate to the analysis of a particular 
measured quantity; see Measured Quantities and Display Formats.   

 An extended range of formats is available for markers. To convert any point on a trace, 
create a marker and select the appropriate marker format. Marker and trace formats can be 
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in a limit line.  
• Delete Segment removes the selected segment from the list.  
• Del All Segments clears the entire segment list so it is possible to define or load a new 

limit line.  

The buttons to the right of the table are used to import and export limit line data.  

• Recall Limit Line... calls up an Open File dialog to load a limit line from a limit line file. 
Limit line files are ASCII files with the default extension *.limit and a special file 
format.  

• Save Limit Line... calls up a Save As... dialog to store the current limit line configuration 
to a limit line file. Limit line files are ASCII files with the default extension *.limit and 
a special file format.    

• Import Trace  

opens a box to select a trace that can be used to define a limit line.  

 
The box contains all data or memory traces of the active channel. As soon as a trace is selected, the 
Properties of Imported Segments dialogwith further global import options is opened.   

• Import File  

Calls up a standard Import File dialog to load a limit line from a trace file. The limit line import is analogous 
to the import of traces. Trace files are ASCII files with selectable file format. After the trace file is selected, 
the Properties of Imported Segments dialogwith further global import options is opened.  

Imported traces are polygonal curves with n points and n – 1 segments. The number of points n is set via 
Channel – Sweep – Number of Points. The n – 1 segments are appended to the current segment table for 
further editing. Existing limit line segments are not overwritten.  

 To import a limit line file (*.limit) you can also use the Windows Explorer and simply double-
click the file or drag and drop the file into the NWA application. You have to switch on the limit 
check separately. Use the paste marker list for convenient entry of Start and Stop values.  

 Columns in the segment table 

The table contains an automatically assigned current number for each segment plus the following editable 
columns:  

• Type indicates whether the segment belongs to an Upper or a Lower limit line, or if the limit check 
at the segment is switched Off. Switching off the limit check does not delete the segment but 
changes its screen color. 

• Start Stimulus is the stimulus (x-axis) value of the first point of the segment (not necessarily 
smaller than Stop Stimulus). 

• Stop Stimulus is the stimulus (x-axis) value of the last point of the segment (not necessarily larger 
than Start Stimulus). 

• Start Response is the response (y-axis) value of the first point of the segment. 
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• Stop Response is the response (y-axis) value of the last point of the segment. 

The limit line segment is calculated as a straight line connecting the two points (<Start Stimulus>, <Start 
Response>) and (<Stop Stimulus>, <Stop Response>); see Rules for Limit Line Definition.  

Remote control: CALCulate<Chn>:LIMit:CONTrol[:DATA] 
CALCulate<Chn>:LIMit:DATA 
CALCulate<Chn>:LIMit:SEGment<Seg>... 
CALCulate<Chn>:LIMit:UPPer... 
CALCulate<Chn>:LIMit:LOWer... 
CALCulate<Chn>:LIMit:DELete:ALL 
MMEMory:STORe:LIMit 
MMEMory:LOAD:LIMit 

Multi-Selection of Limit Line Segments 

In the Define Limit Line dialog it is possible to edit several limit line segments at the same time. Selection 
of two or more segments (use the left mouse key and the Shift key of an external keyboard) and a right-
click on the dark grey Seg. area opens a context menu:  

 
The context menu provides the following functions: 

• Modification of all entries in the segment table: Type, start and stop values for the stimulus and 
response variable.  

• Definition of an offset for response and stimulus values in analogy to the Properties of Imported 
Segments dialog.   

• Delete the selected segments.  
• Merge the selected segments to a single new segment. The start and stop values of the new 

segment are given by the start values of the first selected segment and the stop 
value of the last selected segment. The type is taken from the first selected segment. 
The new segment replaces the selected segments.  

Remote control: CALCulate<Chn>:LIMit:UPPer... 
CALCulate<Chn>:LIMit:LOWer... 
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Rules for Limit Line Definition 

The analyzer places very few restrictions on the definition of limit line segments. The following rules 
ensure a maximum of flexibility:  

• Segments don't have to be sorted in ascending or descending order (e.g. the Start Stimulus value 
of segment no. n doesn't have to be smaller than the Start Stimulus value of segment no. n+1).  

• Overlapping segments are allowed. The limit check in the overlapping area refers to the tighter 
limit (the pass test involves a logical AND operation).  

• Gaps between segments are allowed and equivalent to switching off an intermediate limit line 
segment.  

• Limit lines can be partially or entirely outside the sweep range, however, the limits are only 
checked at the measurement points.  

The following figure shows a limit line consisting of 3 upper and 2 lower limit line segments. To pass the 
limit check, the trace must be confined to the shaded area.   

 
As a consequence of the limit line rules, the limit check will always pass a DUT if no limit lines are defined.  

File Import Settings  

The Properties of Imported Segments dialog appears before a trace is imported into the Define Limit Line 
dialog.  

 
The dialog assigns common properties to all limit line segments generated by the imported trace.   

• Offsets contains two input fields to define constant offset values for all imported 
segments. The Response offset shifts all segments in vertical direction, the Stimulus 
offset shifts them in horizontal direction. The offsets are added to the start and stop 
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Remote control: [SENSe<Ch>:]CORRection:COLLect:METHod:DEFine 
"<cal_name>", REFLshort | FOPort | FRTRans | OPTPort | TOSM, 
<port_no>[,<port_no>][,<port_no>][,<port_no>] 

One-Port P1, One-Port P2 

Opens a submenu to select a one-port calibration at test ports PORT 1 or PORT 2. The two submenus are 
identical: 

 
The following menu commands calls up the start dialog of the calibration wizard to start a manual 
calibration:  

• Normalization (Short) initiates a normalization using a short standard.  
• Full initiates a full one-port calibration.  

Remote control: [SENSe<Ch>:]CORRection:COLLect:AUTO ' ', <port_no>  (for
matching analyzer and cal unit ports) 
[SENSe<Ch>:]CORRection:COLLect:AUTO:PORTs  (for arbitrary
pairs of ports) 

[SENSe<Ch>:]CORRection:COLLect:METHod:DEFine 
"<cal_name>", REFLshort | FOPort , <port_no> 

Two-Port P1 P2 

Opens a submenu to select a two-port calibration at test ports PORT 1 and PORT 2:  
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Select Connectors 

The first dialog of the calibration wizard displays a table to select the connectors and calibration kits for all 
calibrated physical ports.  

 
The table contains the following rows:   

• Physical Port Number # 

The ports (and therefore the number of table rows) are determined by the active calibration type selected 
in the Start Cal submenu. 

• Connector  
provides a drop-down list to select the connector type An (f) behind the connector type denotes 
female connectors, an (m) denotes male connectors. Symmetric (sexless) connectors (e.g. 
PC7) are not labeled. User-defined connectors can be added or removed in the Available 
Connector Types dialog, which is opened from the Channel – Cal – Cal Kits dialog.  at the port 
and its gender. If Same Connector at All Ports in Table is active, the connector types at all ports (but not 
their gender) are always adjusted to the current selection.  

• Ref Imp shows the reference impedance for the selected connector.  
• Calibration Kits  

provides a drop-down list to select a calibration kit. The list contains all calibration kits available for the 
selected connector type. The assignment of a calibration kit to a connector type must be the same for all 
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physical ports: If a calibration kit is changed, the analyzer automatically assigns the new kit to all ports 
with the same connector type.    

 Completness: The selected calibration kit must contain all standards needed for the 
active calibration type. If it doesn't the analyzer displays an error message.  

 Waveguide cutoff:If a user-defined waveguide connector is assigned to one of the 
calibrated ports, then the start frequency of the active channel must be above the 
waveguide cutoff. Otherwise the analyzer displays an error message.  

Import Kit opens the Import Calibration Kit dialog to load and (if desired) activate a cal kit file.  

Next > opens the second dialog of the wizard to continue the calibration procedure. 

 If the calibrated channel has already been assigned to a cal group, the correction data 
overwrites the cal group data, so the new calibration will affect all channels assigned to the 
cal group. The network analyzer generates a notice message "New calibration will overwrite 
cal pool!" when opening the calibration wizard.  

 Checks on switching to the next dialog 

When the Next> buttonis pressed the analyzer checks the calibration kits and the matching of the 
calibration standards and possibly displays a notice box (confirm with OK). This happens if one of the 
calibration kits is described by ideal kit parameters or typical values.  

Remote 
control: 

[SENSe<Ch>:]CORRection:COLLect:CONNection<port_no>  
[SENSe<Ch>:]CORRection:COLLect:SCONnection<port_no> 
[SENSe<Ch>:]CORRection:CKIT:<conn_type>:SELect "<Ckit_Name>" 

Measure Standards 

The last dialog of the calibration wizard is used to perform the necessary measurements of standards and 
to calculate the correction data.  
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The dialog displays the list of measured standards compiled in the previous dialog. The list is complete: All 
standards must be measured to perform the selected calibrations.  

 

Structure of the Measured Standards list 

The list of measured standards has a tree structure. 

• The first level contains all physical ports where one-port  (reflection) 
measurements are required and all physical port combinations where two-port 

 (transmission) measurements must be performed.  
• The second level contains check boxes for the standards to be measured at 

each port or port combination.  
• For a sliding match, a third level contains check boxes for the different 

positions of the sliding element.   

To expand the list of a physical port symbol, click the symbol, to collapse the list, 
double-click the symbol.   

Calibrations using a match or sliding match 

If the calibration kit contains a sliding match standard, the Sliding Match appears in the 
Measured Standards list whenever the selected calibration type requires a Match. A 
click on the node expands the check boxes for the different positions of the load 
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element. The number of different positions is defined in the User Interface tab of the 
System Configuration dialog.  

 
The sliding match is a one-port standard consisting of an air line with a movable, low-
reflection load element (sliding load). This standard is used because a no perfect match 
is available over a wide frequency range. However, a series of measurements at a given 
frequency with equal mismatch and varying phase yields reflection factors that are 
located on a circle in the Smith chart. The center of this circle corresponds to perfect 
match. The network analyzer determines and further corrects this match point following 
I. Kása's circle-fitting algorithm.  

To obtain the reflection coefficient for a perfectly matched calibration standard, the 
sliding load must be measured at least at 3 positions which should be unequally spaced 
to avoid overlapping data points. Increasing the number of positions to 4 – 6 can 
improve the accuracy. Moreover it is recommended to use the predefined load positions 
of the standard.  

The calibration is valid (Apply is available) if either the match or three positions of the 
sliding match have been measured. However, it is often desirable to acquire calibration 
data from both standards. The analyzer combines the data in an appropriate manner:  

• The match results are used up to the lower edge of the specified frequency 
range of the sliding match (Min Freq).  

• The sliding match results are used for frequencies above the Min Freq. In 
general, the sliding match will provide better results than the match within its 
specified frequency range.   

Checking one of the boxes in the list causes the analyzer to stop the measurement in all channels except 
the active one and measure the standard according to the active channel settings. The progress of the 
calibration sweep and the result can be monitored in the diagram. In case of an error (e.g. if the 
measurement result shows that the calibration standard was not connected properly), Abort Sweep 
immediately terminates the sweep.  

After completing the sweep the analyzer generates a short sound and a green checkmark appears in the 
checkbox. Measurements can be repeated as often as desired. Newer results overwrite older 
measurement data.  

 Most channel settings remain valid for calibration sweeps.  
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The DC loss LossDC, the reference frequency fref, and the loss at the reference 
frequency Loss(fref) are empirical parameters for the transmission lines connected to 
each port which can be entered into any of the dialogs in the Offset menu. For a 
lossless transmission line, both LossDC and Loss(fref) are zero. In practice, Loss(fref) 
often represents the dominant contribution so that LossDC can be set to zero.   

Offset parameters: Application and effect 

Offset parameters can be particularly useful if the reference plane of the calibration 
cannot be placed directly at the DUT ports, e.g. because the DUT has non-coaxial ports 
and can only be measured in a test fixture. Offset parameters can also help to avoid a 
new complete system error correction if a cable with known properties has to be 
included in the test setup.  

A positive length offset moves the reference plane of the port towards the DUT, a 
negative offset moves the reference plane away from the DUT. The offset parameters 
cannot compensate for a possible mismatch in the test setup.  

Each offset parameter is assigned to a particular port. The delay parameters affect the 
phase of all measured quantities related to this port; the loss parameters affect their 
magnitude. An offset at port 1 affects the S-parameters S11, S21, S12. Some quantities 
depend on the whole of all S-parameters, so they are all more or less affected when 
one S-parameter changes due to the addition of an offset length.  

To account for the propagation in both directions, the phase shift of a reflection 
parameter due to a given length offset is twice the phase shift of a transmission 
parameter. If, at a frequency of 300 MHz, the electrical length is increased by 250 mm 
(λ/4), then the phase of S21 increases by 90 deg, whereas the phase of S11 increases 
by 180 deg. Equivalent relations hold for the loss.  

If the trace is displayed in Delay format, changing the offset parameters simply shifts 
the whole trace in vertical direction. The sign of the phase shift is determined as 
follows: 

• A positive offset parameter causes a positive phase shift of the measured 
parameter and therefore reduces the calculated group delay.   

• A negative offset parameter causes a negative phase shift of the measured 
parameter and therefore increases the calculated group delay.   
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memory and can be exported to a cal kit file using Export Kit. 
• Delete Kit removes an imported or user-defined kit from the list of Calibration Kits in Use.  
• Export Kit exports calibration kit data to a cal kit file.   
• Avail Conn Types adds or deletes connector types.  

The Calibration Kits in Use: table is used to select a calibration kit for each connector type. The pull-down 
lists contain all kits for the individual connector types.   

Remote control: [SENSe<Ch>:]CORRection:CKIT:<conn_type>:SELect '<ckit_name>' 
[SENSe<Ch>:]CORRection:CKIT:SELect '<conn_type>', '<ckit_name>' 

Cal Kit Parameter Types  

The analyzer uses three types of parameters to describe the calibration standards. The parameter type is 
the same for all standards in a kit and therefore annexed to the kit name:  

 
• Universal parameters (no label)  describe calibration kit models with highly standardized 

components so that the parameters are valid for all calibration kits of the model.  
• Typical parameters (labelled typical) approximately describe a calibration kit model. To 

correct for deviations between the standards, each kit of the model is individually 
measured and delivered with an additional, kit-specific parameter set. Therefore each 
typical parameter set <kit_name> typical is complemented by an additional 
parameter set <kit_name> containing optimized parameters for an individual kit.  

• Ideal parameters (labelled Ideal Kit) describe an idealized calibration kit for each 
connector type; see below.  

 Make sure to use universal or individual parameter sets if you need to obtain high-precision 
results. The precision of the calibration kit parameters determine the accuracy of the system 
error correction and of the measurements. The calibration wizard displays a warning if you 
use a typical or ideal parameter set to calibrate a channel.  

Calibration kits can be obtained as network analyzer accessories; refer to the data sheet for the relevant 
ordering information. The name of all parameter sets is equal to the name of the corresponding calibration 
kit model.  

 Ideal parameters 

All ideal kits contain the following standards:  

Standard (Gender) R (Load) Electrical Length 
(Offset) 

Open (f, m) Ω 0 mm (Delay: 0 s) 

Short (f, m) 0Ω 0 mm 
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Offset Short (f, m) 0Ω 10 mm 

Match (f, m) Z0 (reference impedance of the 
connector type) 

0 mm 

Sliding Match (f, m) – 0 mm 

Reflect (f, m) Ω 0 mm 

Through (ff, mm, mf) – 0 mm 

Line (ff, mm, mf) – 10 mm 

Attenuation (ff, mm , mf) – 0 mm 

Symm. Network (ff, mm, mf) – 0 mm 

The following additional parameters are used:  

• Characteristic impedance: Z0 (reference impedance of the connector type) 
• Loss: 0 dB / sqrt(GHz) (0 GΩ / s)  
• All inductance and capacitance parameters are set to zero.  

Cal Kit Files  

Calibration kit files can be used to store the parameters of a particular calibration kit, to reuse the data and 
to exchange calibration kits from one network analyzer to another.  

 Cal kit file contents 

Cal kit files are independent of the current setup and contain the following information:  

• Name and label of the calibration kit 
• Connector type including all connector type parameters (name, polarity, offset model, reference 

impedance)  
• Type, gender and label of all standards in the kit together with the circuit model parameters 

(offsets, load) or S-parameter tables (.snp file) that are necessary to determine its magnitude and 
phase response.  

• To export cal kit data, the analyzer uses a specific binary file format *.calkit.  
• Three different import file formats are supported: ZVL-specific binary cal kit files (*.calkit), ZVR-

specific binary cal kit files (*.ck), cal kit files in Agilent-specific ASCII formats (*.csv, *.prn; see 
notes below). 

By default cal kit files are stored in the C:\Rohde&Schwarz\NWA\Calibration\Kits directory.  

 To import a ZVL-specific or ZVR-specific cal kit file (*.ck or *.calkit) you can also use the 
Windows Explorer and simply double-click the file or drag and drop the file into the NWA 
application. The imported cal kit file is automatically set active.  

 

Importing older ZVR cal kit files 

On loading some older ZVR-specific *.ck files, e.g. the ZV-Z23 cal kit 
file, the ZVL generates the message File does not comply with 
instrument calibration kit file format. The files must be converted using 
a ZVR network analyzer equipped with a firmware version V3.52 or 
higer. Proceed as follows: 

1. On the ZVR, press CAL – CAL KITS – MODIFY KITS – 
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INSTALL NEW KIT to import the *.ck file.  
2. Press CREATE INST FILE in the same submenu to export 

the *.ck file in a ZVL-compatible format.  
3. Import the converted file into the ZVL.  

*.csv cal kit files: VNA Cal Kit Manager 2.1 

The VNA Cal Kit Manager is a free, Windows-based software tool 
intended to import, edit, and export *csv cal kit files. The software is 
available for download at http://www.vnahelp.com/products.html. The 
decimal separator used by the VNA Cal Kit Manager V2.1 depends on 
the language version of the Windows operating system: Cal kit files 
generated on an English operating system contain dots, the ones 
generated on a German system contain commas. 

The network analyzer expects the dot as a separator and displays an 
error message when a *.csv file with commas is loaded. Please install 
the VNA Cal Kit Manager V2.1 on an appropriate (e.g. Englisch) 
Windows version to avoid trouble.   

*.prn cal kit files: PNA Cal Kit Editor  

The network analyzer can import and process cal kit files created with 
the PNA Cal Kit Editor. The files use the extension *.prn; the data 
format is identical to the *.csv format.  

The decimal separator used by the PNA Cal Kit Editor depends on the 
language version of the Windows operating system: Cal kit files 
generated on an English operating system contain dots, the ones 
generated on a German system contain commas. 

The network analyzer expects the dot as a separator and displays an 
error message when a *.prn file with commas is loaded. Please install 
the PNA Cal Kit Editor on an appropriate (e.g. Englisch) Windows 
version to avoid trouble.   

 

Remote control: MMEMory:LOAD:CKIT "file_name"  
MMEMory:STORe:CKIT "kit_name", "file_name" 
[SENSe<Ch>:]CORRection:CKIT:INSTall "<file_name>" 

Add or View / Modify Calibration Kit  

Combines different standards to form a new calibration kit, assigning a connector type and further 
attributes (name, labels). This dialog is opened from the Calibration Kits dialog: If the Add Kit... button is 
selected, the dialog title is Add Calibration Kit; if the View / Modify Kit... button is selected, the dialog title is 
View / Modify Calibration Kit. The functionality of both dialog versions is the same. 

 If Add Kit is used for a predefined calibration kit, the View / Modify Standard... button can be 
used to open the View / Modify Standard in <kit_name> dialog check the standard 
parameters. All other controls are inactive.  
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In its upper part the Add or View / Modify Calibration Kit dialog contains several controls to do the 
following: 

• Select a predefined or user-defined Connector Type.  
• Insert the (unique) Name of the new kit and assign a Label.  
• Qualify whether or not the Offset and Load parameters for the standards are defined and 

displayed in Agilent Mode.  

 Assigning a label to user-defined calibration kits is optional. However, the label is displayed in 
many dialogs and can provide useful information about the kit, e.g. its serial number.  

The table in the center of the dialog lists all standards in the new kit together with either their gender or 
their port assignment (see Restrict Port Assignment) and the label (if defined). Clicking a standard opens 
the View / Modify Standard in <kit_name> dialog where it is possible to change the parameters. Four 
buttons can be used to change the entries in the list.   

• Copy Standards from... opens a dialog to copy standards from another calibration kit to the new 
kit.  

• Add Standard... selects, defines and adds a new standard to the kit. A calibration kit may only 
contain a single standard of each type.  

• View / Modify Standard... displays or changes the properties of the selected standard.  
• Delete Standard removes the selected standard from the list and from the calibration kit.  

 Use Copy Standards from... to avoid the (re-)definition of their properties. Standards are 
copied together with their parameters and their label, which you can modify once they belong 
to the new kit.  

Copy Standards from 

Copies standards together with their parameters from a calibration kit in use to a new calibration kit. This 
dialog is opened from the View Calibration Kit dialog (Copy Standards from... button).  
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In the dialog, it is possible to select one of the calibration kits in use (Kit Name) and select either all or a 
single standard to be copied. A calibration kit may only contain a single standard of each type.  

Available Connector Types  

Displays and modifies the list of available connector types. This dialog is opened from the Calibration Kits 
dialog (Avail Conn Types... button).  

 
The list shows the available connector types with their name (Conn Type), polarity (Sexless) and 
reference impedance (Ref Imp). The Offset Model describes the mode of wave propagation in the 
transmission lines of the standards associated with the connector type. The buttons below are used to add 
and delete user-defined connector types. Deleting a connector type will also delete all calibration or 
adapter kits assigned to it.  

 Impact of reference impedance 

The reference impedance (Ref Imp) Z0 for the connectors is a critical value that represents an input value 
for various parameter conversions. Z0 enters into: 

• The calculation of the S-parameters for the calibration standards associated with the connector 
type, provided that they are derived from a circuit model (Add/Modify Standard dialog).   

• The calculation of impedance and admittance parameters.  
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 Storing connector type settings 

Calibration kits and connector types are global resources; the parameters are stored independently and 
available irrespective of the current setup. The connector type settings are always stored together with the 
associated calibration kit parameters. It is possible to export and import the connector settings using 
Export Kit... and Import Kit... in the Calibration Kits dialog.  

The name, polarity and reference impedance of a user-defined connector can be changed in the table. 

The  button in the Offset Model column opens the Offset Model dialog to define the propagation mode 
in detail.  

 After assigning a calibration or adapter kit to a user-defined connector type, you can still 
change its name, offset model and reference impedance. Switching between sexed and 
sexless will delete all kits assigned to the connector type.  

Remote control: [SENSe<Ch>:]CORRection:CONNection 
[SENSe<Ch>:]CORRection:CONNection:DELete 

Offset Model Dialog  

Defines the mode of wave propagation in the lines of the standards associated with the connector type. 

This dialog is opened from the Available Connector Types dialog (  button in the table).  

 
The Parameters to be selected depend on the Line Type:  

• If the calibration kit standards contain lines with transverse electric propagation mode (TEM), then 
the Relative Permittivity εr of the dielectric can be defined. The default permittivity is the value for 
air. TEM-type lines have not cutoff frequency.  

• If the calibration kit standards contain waveguides, then the lowest frequency where a wave 
propagation is possible (Cutoff Frequency fc) can be defined. The default cutoff frequency if 0 Hz 
(propagation at all frequencies). No relative permittivity is needed for waveguides.  

 The impedance for waveguides is frequency-dependent. If a waveguide line type is selected, 
various dialogs (e.g. Add Standard...) will indicate varies instead of a definite impedance 
value.  

 Impact of offset model parameters 

The offset model parameters are used for the calculation of the S-parameters for the calibration standards 
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associated with the connector type, provided that they are derived from a circuit model (Add/Modify 
Standard dialog).  

• For TEM-type lines, the relative permittivity εr is needed for the conversion of and ZVR-type Loss 
(in units of dB/sqrt(GHz)) into an Agilent-type Offset Loss (in units of GΩ/s) and vice versa (see 
Offset andLoad parameters). The Electrical Length and Delay values in the Modify Offset dialog 
are directly entered and therefore independent of εr.  

• For waveguides, the low frequency cutoff frequency fc is important because no wave propagation 
is possible at frequencies below fc. If a standard is measured in order to acquire calibration data, 
the analyzer checks the low frequency cutoff. If the start frequency of the sweep range is below fc , 
then the calibration wizard generates and error message. 

The offset model parameters are not used except in the context of calibration. The offset 
parameterdefinitions (seeMechanical Length) are based on independent εrvalues.   

Remote control: [SENSe<Ch>:]CORRection:CONNection 

 

Add or View / Modify Standard      

Defines, displays or modifies the properties of the calibration standards in a particular calibration kit. This 
dialog is opened from the Add or View / Modify Calibration Kit dialog (Add Standard... or View / Modify 
Standard... buttons). Depending on the title, some control elements may not be active.  

 For an overview of calibration standards and their properties refer to section Calibration standard 
types below. 

 
In its upper part the Add Standard or View / Modify Standard dialog contains several controls to do the 
following: 
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• Select a standard Type and its Gender (for polarized/not sexless connector types and if the port 
assignment is not restricted) and assign a Label.  

• Restrict Port Assignment 
• Select S-Params From 

Qualify whether the standard is described by a Circuit Model from which the analyzer can calculate the S-
parameters or by a table of measured or simulated S-parameters stored in a Touchstone file. Pressing the 
Read Data from File... button opens a file selection dialog where the appropriate file type (*.s1p for one-
port standards and *.s2p for two-port standards) is automatically selected.  

 The Sliding Match and Attenuation are special standard types which must be described by a 
circuit model. The controls in the S-Params From panel are disabled. 

For two-port standards described by a *.s2p file, the implicit ports 1 and 2 (given by the order of S-
parameters Re(S11)   Im(S11)   Re(S21)   Im(S21)   Re(S12)   Im(S12)   Re(S22)   Im(S22) in the file) are 
assigned to the test ports that the analyzer actually calibrates as follows: Port 1 is always assigned to the 
lower-numbered calibrated test port, port 2 to the other (higher-numbered) calibrated test port.  

 Assigning a label to standards is optional. However, the label is displayed in many dialogs 
and can provide useful information about the standard, e.g. its serial number.  

If Circuit Model is selected in the S-params From panel, then the controls in the central panel of the dialog 
are enabled. The circuit diagram is adjusted to the selected standard type. The following parameters can 
be set: 

• Frequency range (Min. Freq. to Max. Freq) for which the circuit model is valid. During calibration, 
the analyzer checks whether the sweep range is contained in the validity range of all measured 
standards and possibly generates a warning (see Measure Standards dialog).  

• Offset and Load parameters of the circuit model. 

 The impedance for waveguides is frequency-dependent. If a waveguide line type is selected 
in the Offset Model dialog, the circuit model indicates varies instead of a definite impedance 
value.  

Remote 
control: 

[SENSe<Ch>:]CORRection:CKIT:<std_type>  
[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type> 
MMEMory:LOAD:CKIT:SDATa 

Restrict Port Assignment 

Opens a dialog to define whether the standard can be connected to any port of the analyzer or to just one 
port (for one-port standards) or a pair of ports (for two-port standards).  
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The port assignment is displayed in the Add or View / Modify Calibration Kit dialogs.  

 Port assignment and gender 

The standards are handled differently, depending on their port assignment:  

• If the port assignment is not restricted, the gender belongs to the definition of polarized standards. 
When the connector type and calibration kit is selected in the calibration wizard, the analyzer 
checks whether the kit contains the necessary standard types and whether the standards have 
the right gender.  

• Standards with restricted port assignment are assumed to have the right gender (the one required 
for this port). In the View Modify Standard dialog, the Gender: input field is disabled. In the 
calibration wizard, the analyzer checks whether the kit contains the necessary standard types for 
the required ports. Instead of the gender, the port assignment is stored in the calibration kit file.  

This approach simplifies the definition of standards and helps to avoid inconsistencies.  

Remote control: [SENSe<Ch>:]CORRection:CKIT:<std_type>  

Modify Offset 

Specifies the offset parameters for the transmission lines of a particular calibration standard. This dialog is 
opened from the Add or View / Modify Standard... dialog (Modify Offset... button).  

  

The offset parameters depend on whether or not the circuit model is defined in Agilent Mode (see 
Add/Modify Calibration Kit dialog):  

• If Agilent Mode is active, then the standard is characterized by its Delay (in s), its characteristic 
impedance Z0 (in Ω) and its Offset Loss (in GΩ/s).  

• If Agilent Mode is switched off, then the standard is characterized by the ZVR-compatible 
parameters Electrical Length (in m), its Char. Impedance (in Ω) and its Loss (in dB/sqrt(GHz)). 
The loss is zero and not editable as long as the electrical length is zero.  

Both parameter sets are closely related. The Electrical Length is proportional to the Delay; Z0 corresponds 
to the Char. Impedance. Moreover the analyzer converts an Agilent-type Offset Loss into a ZVR-type Loss 
and vice versa using the Relative Permittivity εr for the connector type defined in the Offset Model... dialog. 
  

 Offset parameters 
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The offset parameters have the following physical meaning:  

• The Delay is the propagation time of a wave traveling through the standard. The Electrical Length 
is equal to the Delay times the speed of light in the vacuum and is a measure for the length of 
transmission line between the standard and the actual calibration plane. For a waveguide with 
permittivity εrand mechanical length Lmech the following relations hold: 

 
The default delay is 0 s, the default step width is 1 ns, corresponding to a step width of 299.792 mm for 
the electrical length. The relations hold for one-port and 2-port standards.  

• Z0 is the Characteristic Impedance of thestandard. If the standard is terminated with Z0, then its 
input impedance is also equal to Z0. Z0is not necessarily equal to the reference impedance of the 
system (depending on the Connector Type) or the terminal impedance of the standard. The 
characteristic impedance of the standard is only used in the context of calibration.  

The default characteristic impedance is equal to the reference impedance of the system.  

• The Loss is the energy loss along the transmission line due to the skin effect. For resistive lines 
and at RF frequencies the loss is approximately proportional to the square root of the frequency.   

In Agilent mode the Offset Loss is expressed in units of Ω/s at a frequency of 1 GHz. The following 
formula holds: 

 
To determine an offset loss value experimentally, measure the delay in seconds and the loss in dB at 1 
GHz and use the formula above.  

The default Loss or Offset Loss is zero.  

 The impedance for waveguides is frequency-dependent. If a waveguide line type is selected 
in the Offset Model dialog, the Char. Impedance field is disabled and indicates "varies" 
instead of a definite impedance value. Moreover no Loss or Offset Loss can be set.  

 Offset parameters and standard types 

Offset parameters are used to describe all types of standards except the Sliding Match and the 
Attenuation. 

• The Sliding Match is a one-port standard with variable load parameters (sliding load) and 
unspecified length. The reference impedance is fixed and equal to the characteristic impedance of 
the connector type. No load and offset parameters need to be set.  

• The Attenuation is a two-port standard which is fully matched in both directions (the reflection 
factor at both ports is zero). No load and offset parameters need to be set.   

Remote 
control: 

[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type> 

Modify Load 

Specifies the load parameters for a particular calibration standard describing its terminal impedance. This 
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dialog is opened from the Add or View / Modify Standard... dialog (Modify Load... button).  

 
The circuit model for the load consists of capacitance C which is connected in parallel to an inductance L 
and a resistance R, both connected in series.  

• R is the constant resistive contribution. It is possible to select a special value (Open for  Ω so 
that the inductance coefficients are irrelevant, Short for 0 Ω, Match for the reference impedance of 
the current connector type) or set any resistance R.  

• The fringing capacitance C and the residual inductance L are both assumed to be frequency-
dependent and approximated by the first four terms of the Taylor series around f = 0 Hz.   

 Load parameters and standard types 

Load parameters are used to describe all types of standards except a Through, a Sliding Match, aLineand 
an Attenuation. 

• The Through standard is a through-connection between two ports with minimum loss which is 
taken into account by the Offset Parameters. 

• The Sliding Match is a one-port standard with variable load parameters (sliding load), so there is 
no fixed load model.  

• The Line standard is a line of variable length with minimum loss which is taken into account by the 
Offset Parameters. 

• The Attenuation is a two-port standard which is fully matched in both directions (the reflection 
factor at both ports is zero). No load and offset parameters need to be set.   

Remote 
control: 

[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type> 

Calibration Standard Types  

The following table gives an overview of the different standards and their offset and load models:  

Standard 
Type 

Characteristics Ideal Standard Offset 
Model 

Load 
Model 

Open Open circuit (one-port) Ω   
Short Short circuit (one-port) 0 Ω   
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• Lin Frequency is the default sweep type. The stimulus frequency is swept in equidistant steps 

over the continuous frequency range. In a Cartesian diagram, the x-axis is a linear frequency axis. 
• Log Frequency is analogous to Lin. Frequency, however, the frequency is swept in equidistant 

steps on a logarithmic scale. In a Cartesian diagram, the x-axis is a logarithmic frequency axis. 
• Segmented Frequency is analogous to Lin. Frequency but uses a sweep range that can be 

composed of several continuous frequency ranges or single frequency points defined via Define 
Segments. A valid segment list must be defined before activating Segment Frequency.  

Lin Frequency  

In a Lin. Frequency sweep the stimulus frequency is swept in equidistant steps over the continuous 
frequency range. The frequency range (sweep range) is defined with the Stimulus settings. The step width 
between two consecutive sweep points is constant and given by <Span>/(n - 1) where n is the specified 
Number of Points (n > 1). The internal generator power can be set, if so desired, in the Power Bandwidth 
Average submenu.   

A Lin. Frequency sweep corresponds to the analysis of a signal over the frequency, as obtained e.g. by 
means of a spectrum analyzer. This is the default sweep type. In a Cartesian diagram the measurement 
result is displayed as a trace over a linear frequency scale (spectral representation). The following 
example shows a Lin. Frequency sweep with a stimulus range between 4.5 GHz and 6 GHz, the forward 
transmission parameter S12 as measured quantity, and a dB Mag scaled y-axis.  
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Remote control: [SENSe<Ch>:]SWEep:TPYE LINear 

[SENSe<Chn>:]FUNCtion[:ON] "XFRequency:..."  

Log Frequency  

In a Log. Frequency sweep the stimulus frequency is swept on a logarithmic scale over the continuous 
frequency range. The frequency range (sweep range) is defined with the Stimulus settings. The sweep 
points are calculated from the Span and the specified Number of Points (n > 1) with the condition that the 
step width is constant on the logarithmic scale. The internal generator power can be set, if so desired, in 
the Power Bandwidth Average submenu.     

Log Frequency sweeps are suitable for the analysis of a DUT over a large frequency range, e.g. over 
several octaves. In a Cartesian diagram the measurement result is displayed as a trace over a logarithmic 
frequency scale. The following example shows a Log. Frequency sweep with a stimulus range between 50 
MHz and 6 GHz, the forward transmission parameter S12 as measured quantity, and a dB Mag scaled y-
axis 

 
Remote control: [SENSe<Ch>:]SWEep:TPYE LOGarithmic 

[SENSe<Chn>:]FUNCtion[:ON] "XFRequency:..."  

Segmented Frequency  

In a Segmented Frequency sweep the sweep range can be composed of several continuous, non-
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overlapping frequency sub-ranges or single frequency points. The sub-ranges are termed sweep 
segments and defined in the Define Segments dialog. The segment list must contain at least 2 distinct 
frequency points before a Segmented Frequency sweep can be started. 

Instrument settings such as the internal generator power, the measurement (IF) bandwidth, the selectivity 
of the measurement filter, the frequency band of the local oscillator, and the measurement time can be set 
independently for the individual segments.  

Due to this flexibility Segmented Frequency sweeps are suitable for any detailed analysis of a DUT at 
specified frequencies. In a Cartesian diagram the measurement result is displayed as a trace over a linear 
frequency scale ranging from the lowest to the highest frequency point of all segments. The following 
example shows a Segmented Frequency sweep with 3 segments in the stimulus range between 50 MHz 
and 6 GHz, the forward transmission parameter S12 as measured quantity, and a dB Mag scaled y-axis. 
In the frequency ranges between the sweep segments the trace is displayed as a straight line.  

 
Remote control: [SENSe<Ch>:]SWEep:TPYE SEGMent 

[SENSe<Chn>:]FUNCtion[:ON] "XFRequency:..."  

 

Define Segments    

Opens a dialog to define all channel settings for a Segmented Frequency sweep and to import and export 
segmented sweep settings.   
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The Define Segments dialog contains a table to edit the individual segments of the sweep range. Sweep 
segments must not overlap, however, two adjacent segments can have one common point; see Columns 
in the Define Limit Line table.  

Below the table, three groups of controls provide additional settings. Refer to the following sections below: 

• Inserting and Deleting Segments 
• Individual Settings 
• Point List, Segment Import and Export 

Columns in the Define Limit Line table   

The table contains an automatically assigned current number for each segment plus the following editable 
or non-editable columns:  

 
• On provides check boxes to activate or deactivate each individual segment. Sweep points 

belonging to inactive segments only are not measured and not listed in the Point List. 
• Start is the stimulus (x-axis) value of the first point of the segment. If the segment contains more 

than one Point, then Start must be smaller than the Stop value. If a Start value equal to or larger 
than the current Stop value is set, Stop is adjusted to the new Start value plus 1 Hz.  

• Stop is the stimulus (x-axis) value of the last point of the segment. If the segment contains more 
than one Point, then Stop must be larger or equal than the Start value. If a Stop value equal to or 
smaller than the current Start value is set, Start is adjusted to the new Stop value minus 1 Hz.  

• Points is the number of sweep points in the segment. A single segment can consist of only one 
point, however, the entire sweep range must contain at least 2 distinct frequency points. If Points 
is set to 1, then the Stop frequency is set equal to the Start frequency.  

• The remaining columns show the channel settings for each segment. They are displayed only if 
they are selected in the Individual Segment Settings panel.  
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 When a new segment is defined or when the stimulus range of a segment is modified, the 
analyzer automatically checks whether it is compatible with the existing segments. The Start 
and Stop values of the existing segments are modified so that there is no overlap between 
any of the segments. If this is not possible (e.g. because of the limited frequency range of the 
analyzer), the entry of the new Start or Stop value is denied.  

 Use the paste marker list for convenient entry of Start and Stop values.  

Remote control: The commands in the [SENSe<Chn>:]SEGMent... subsystem 
define all sweep segment settings.  

Inserting and Deleting Segments  

Three buttons on the left side below the table in the Define Segments dialog extend or shorten the 
segment list:  

• Insert New Segment   

adds a new segment to the list. The new segment is inserted after the active segment. The segment 
numbers (#) of all segments after the new segment are adapted.  

To avoid overlapping segments, the new segment ranges from the Stop value of the previously active 
segment to either the Start valueof the next segment or the maximum frequency of the analyzer. The 
analyzer places no restriction on the number of segments in a sweep range.   

• Delete Segment removes the selected segment from the list.    
• Del All Segments clears the entire segment list so it is possible to define or load a new 

segmented sweep range.    

Remote control: [SENSe<Chn>:]SEGMent<Seg>:INSert  
[SENSe<Chn>:]SEGMent<Seg>:DELete 
[SENSe<Chn>:]SEGMent<Seg>:DELete:ALL 

Individual Settings 

The options in the Individual Settings panel can be used to vary the channel settings of every individual 
segment in the list.  

  

The first sweep segment is created with the channel settings defined for general sweep types. When any 
further sweep segment created, it uses the channel settings of the previously active segment. Each 
selected (checked) option adds a column to the segment list.   

• Name adds a column to assign a name to each segment. A segment name is a string 
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that may contain letters, numbers and special characters.  
• Power defines the internal source Power for each individual sweep segment.  
• Meas Bandwidth defines the Meas Bandwidth for each individual sweep segment.  
• Selectivity defines the Selectivity of the IF filter used for each sweep segment.  
• MeasDelay sets a delay time allowing the DUT to settle before the hardware settings 

of the analyzer are changed and a new partial measurement is started.   

Remote control: [SENSe<Chn>:]SEGMent<Seg>:POWer[:LEVel]  
[SENSe<Chn>:]SEGMent<Seg>:BWIDth[RESolution] 
[SENSe<Chn>:]SEGMent<Seg>:DEFine 
[SENSe<Chn>:]SEGMent<Seg>:INSert 
[SENSe<Chn>:]SEGMent<Seg>:SWEep:TIME 
[SENSe<Chn>:]SEGMent<Seg>:SWEep:DWELl 

Point List, Segment Import and Export 

The buttons on the right side below the table in the Define Segments dialog are used to retrieve the 
position of the defined sweep points import and export limit line data.  

• Show Point List  
opens a list of all active sweep points and their channel settings.   

 
Points in inactive sweep segments (i.e. segments that are not switched On in the segment table) are not 
shown. The table provides a check of the settings made and can not be edited.  

• Import Segment List... calls up an Open File dialog to load a sweep segment list from a 
sweep segment file. Sweep segment files are ASCII files with the default extension 
*.seglist and a special file format.    

• Export Segment List... calls up a Save As... dialog to store the current sweep segments 
to a sweep segment file. Sweep segment files are ASCII files with the default 
extension *.seglist and a special file format.    

 To import a segment list file (*.seglist) you can also use the Windows Explorer and simply 
double-click the file or drag and drop the file into the NWA application. You must enable the 
segmented sweep separately.  
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Sweeps 

A sweep is a series of consecutive measurements taken over a specified sequence of stimulus values. It 
represents the basic measurement cycle of the analyzer.  

The analyzer can perform sweeps at constant power but variable frequency (frequency sweeps); see 
Sweep Type.  

The sweeps are further specified by the number of measurement points, the total measurement time and 
the trigger mode. A measurement may consist of a single sweep or a series of sweeps repeated 
continuously. 

On the other hand, depending on the measurement task and the measured quantity, the measurement at 
each point can consist of several partial measurements with definite hardware settings. 

 

 
The Sweep menu provides the following settings: 

• Sweep Type defines the sweep variable (frequency/power/time) and the position of sweep points 
in the sweep range. 

• Number of Points sets the total number of measurement points over the sweep range.  
• Frequency Step Size sets the distance between two consecutive frequency sweep points.  
• Meas Delay delays the start of each sweep.  
• Restart aborts the current measurement and restarts a new sweep sequence.  
• If Single (All Chans) is selected the measurement is terminated after a single sweep or a group of 

single sweeps defined in the Define Restart dialog.  
• Define Restart opens a dialog to specify how many sweeps are repeated.  
• Average On activates or de-activates the sweep average. With average on the measurement 

results are averaged over a selected number of consecutive sweeps (Average Factor). 
• Average Factor defines the number of consecutive sweeps to be averaged.  
• Restart Average starts a new average cycle, clearing all previous results and thus eliminating their 

effect on the new cycle. The new cycle is started as fast as possible; an ongoing sweep is 
terminated immediately.    
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Stack 

 

Tile 
Horizontally 
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The following control elements change the current color scheme:  

• The screen element to be modified is selected from the Element drop-down list. The list contains 
the background and all traces, text elements and lines in the diagrams.   

• Color opens a standard color dialog to assign a color to the selected element. Use the What's 

This? help button  in the dialog to obtain detailed information.  
• Trace Style and Trace Width are enabled if the selected element is a trace.  
• Use same Color for all Markers allows to select a common marker color, which is independent of 

the trace colors. To define the common color, select the Same Color for all Markers element.  
• Keep Trace Color over Reassignment of Diagram Area controls the color of traces that are 

assigned to another diagram area or created together with a new diagram areas; see background 
information below. 

 Effects of Keep Trace Color... 
The analyzer assigns trace colors according to a predefined scheme, starting with the colors that are 
easiest to distinguish. On one hand it is advantageous to use the colors at the beginning of the scheme. 
On the other hand, it is often desirable to use different colors in different diagram areas so that any trace 
that is moved from one diagram area to another can keep its color.  

Keep Trace Color... changed between these two alternative color modes as shown below.  

Keep 
Trace 
Color  

Move trace to another 
diagram area (Trace 
Manager) 

Add Trace + Diag. Area (Trace – Trace Select...)  

 
Trace color changed 
according to the new 
diagram area's color 
scheme 

Color scheme of the new diagram area is independent, 
restarts with the first colors. Consequently the new trace is 
displayed with a color that has been already used.  

 
Trace keeps its color Color scheme of the new diagram area continues color 

scheme of the previously active area. The new trace is 
displayed with a new color.  

See also program example for DISPlay:CMAP<Element>:TRACe:COLor[:STATe].  

Two buttons at the bottom of the dialog are used to save or recall user-defined color schemes.  
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The System Configuration dialog is divided into the following tabs: 

• User Interface 

The two check boxes in the Messages and Sounds panel switch the instrument messages or acoustic 
messages on or off. Sounds are generated when the analyzer generates a notice/status message or a 
warning (alarm sounds) or during calibration. The settings are also valid if the instrument is remote-
controlled.  

Dialog Transparency varies the transparency of all dialogs on a scale between 0% and 100%. 0% 
transparency means that dialogs completely hide the diagram area in the background. With a maximum 
transparency of 100%, the dialogs are still visible but clearly show the underlying traces and display 
elements. 

Keep Measurement Data for >Repeat Previous Cal< causes the raw measurement data of the standards 
to be stored after the calibration is completed. This function is equivalent to the parameter in the 
Measured Standards dialog of the calibration wizard (see detailed description there) but applies to all 
calibrations.  

No of Sliding Match Positions defines the maximum number of different positions to be measured if a 
sliding match standard (sliding load) is used for calibration. The different positions appear in the Measure 
Standards dialog of the calibration wizard. A sliding match calibration is valid after three calibration 
sweeps at different match positions; however, calibration sweeps at additional positions can still improve 
the accuracy. In general 4 to 6 positions are recommended.  

• Presets 

The tab specifies whether a Preset affects the Active Setup or all open setups (Instrument). A preset does 
not change any of the properties listed in the Resets tab of the System Configuration dialog.  

In the Preset Configuration panel, it is possible to specify whether the Preset command will perform a 
factory preset or restore the settings stored to a user preset file. A user preset file is an arbitrary setup 
(.zvx) file, to be stored using the Nwa File –  Save Network Analysis... command. If the current user preset 
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file is not found (e.g. because it was deleted or moved), the analyzer performs a factory preset.  

 In remote control, a user-defined preset must be initiated using the commands in the 
SYSTem:PRESet:USER... subsystem. *RST and SYSTem:PRESet always restore the 
factory preset settings.  

• Channel Bits 
• Resets  

Provides several buttons to reset global instrument settings and properties. Global settings (e.g. the data 
related to global resources) are not affected by an instrument Preset.  

 The Use Default Directories button is inactive in the current firmware version.  

• Remote Settings  

Specifies the Remote Language and an ID String for the analyzer, to be queried via *IDN?.  

• If the DEFAULT language is activated, the factory ID string Rohde&Schwarz,ZVL<Max. 
Freq.-Ports>Port,<Serial_no>,<FW_Version> (e.g. Rohde&Schwarz,ZVL6-
2Port,1145101010100001,1.70.5) is set. The bit order for transferred binary data is 
swapped (FORMat:BORDer SWAPped). 

• If the PNA is activated, an Agilent-compatible ID string is set. The bit order for transferred 
binary data is normal.   

The ID string can be changed or reset by using the SETUP key.   

Show Error Messages activates a information popup box (tooltip) to be displayed whenever the parser 
encounters an remote control command error. The tooltip appears at the bottom of the remote or manual 
screen; it is not displayed for SCPI errors no. –113, Undefined header: 

 
The tooltip is to provide information that can be useful for program development and optimization; it does 
not necessarily indicate that a remote control script is faulty or non-executable. 

Remote 
control 
(for 
Messages 
and Sounds) 

SYSTem:SOUNd:ALARm[:STATe] 
SYSTem:SOUNd:STATus[:STATe] 

Remote 
control 
(for Keep 
Measurement 
Data...) 

[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe:DEFault 

Remote 
control  
(for preset): 

SYSTem:PRESet:SCOPe SINGle | ALL 

Remote 
control  
(for channel 

CONTrol:AUXiliary:C[:DATA] 
OUTPut<Ch>:UPORt[:VALue] 
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The two softkeys in the remote screen are used to modify or quit the remote state:  

! Go to Local switches the instrument to local state.  

! Display On/Off switches the display on or off.  

Display On/Off states 

Switching on the display means that the analyzer shows the measurement screen with the current setups, 
diagram areas and traces without leaving the remote state. In this operating mode, it is possible to 
observe the screen while a remote control script is executed and the control elements on the front panel 
are still disabled:  

 
Switching on the display is ideal for program test purposes but tends to slow down the measurement. 
Therefore it is recommended to switch off the display in real measurement applications where a tested 
program script is to be executed repeatedly.  

 The analyzer provides a third display option where the measurement screen is only updated 
when this is triggered by a remote control command; see SYSTem:DISPlay:UPDate ONCE.  

The instrument remains in the remote state until it is reset to the manual state via the GUI or via GPIB bus 
(see section Return to Manual Operation).  
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The analyzer provides a number of tools for combining manual and remote control:  

! User Keys  

The remote control commands SYSTem:USER:KEY... place up to 8 softkeys with arbitrary 
functionality on the remote screen. The softkeys replace the default softkeys Go to Local and 
Display On/Off. 

 
Pressing a user softkey or clicking the corresponding command across the top of the remote 
screen executes the assigned functionality.   

 If you want to use more than 8 user keys, you can easily introduce additional levels: Simply 
reserve one key for re-defining the entire user key bar. If you press or click the key, your 
remote script should re-assign the labels and functions of the existing keys. If you use this 
procedure repeatedly, you can emulate an arbitrary number of manual control features on 
your remote screen.  

! Menu key commands  

The commands in the DISPlay:MENU:KEY... subsystem open the manual control screen, 
activate menus or submenus for manual control, or execute a specified menu command.  

DISPlay:MENU:KEY:EXECute '<menu_key>' can be used in different ways:  

! If the menu key causes an event (e.g. selection of the measured quantity: S11, S12 etc.), 
the function is executed immediately. No further action is required; the instrument remains 
in remote control mode.  

! If the menu key requires a numeric entry (e.g. entry of the sweep range: Start, Stop etc.) 
the command opens the numeric entry bar. The instrument is switched back to remote 
control mode as soon as the entry has been made manually.  

! If the menu key requires several entries to be made in a dialog or in a wizard (e.g. the S-
Param Wizard), the command opens this dialog/wizard. All entries can be made manually. 
The instrument is switched back to remote control mode as soon as the dialog or wizard is 
closed.   
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Example:  
SENSe:FREQuency:STARt 1GHZ 

This command is located on the third level of the SENSe system. It defines the start 
frequency of the sweep. 

 
The following rules simplify and abbreviate the command syntax: 

! Multiple mnemonics 

Some mnemonics occur on several levels within one command system. Their effect depends on 
the structure of the command, i. e. on the position in the command header they are inserted in. 

Example: 
SOURce:FREQuency:CW lGHZ 

This command contains the key word SOURce in the first command level. It defines the frequency 
for sweep types operating at fixed frequency. 

TRIGger:SOURce EXTernal 

This command contains the key word SOURce in the second command level. It defines the trigger 
source “external trigger”. 

! Optional mnemonics 

Some command systems permit certain mnemonics to be optionally inserted into the header or 
omitted. These mnemonics are marked by square brackets in this manual. The full command 
length must be recognized by the instrument for reasons of compatibility with the SCPI standard. 
Some commands are considerably shortened by omitting optional mnemonics. 

Example: 
TRIGger[:SEQuence]:SOURce EXTernal 

This command defines the trigger source “external trigger”. The following command has the same 
effect: 

TRIGger:SOURce EXTernal 

 An optional mnemonic must not be omitted if its effect is additionally specified by a numeric 
suffix. 

! Long and short form 

The key words feature a long form and a short form. Either the short form or the long form can be 
entered; other abbreviations are not permitted. 

Example:  
TRIGger:SOURce EXTernal 
TRIG:SOUR EXT 
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traces defined. The active channel contains the active trace; see section Trace Settings in Chapter 3.  

In remote control, each channel contains an active trace (unless the channel contains no trace at all), so 
the notion of active channel is meaningless. This principle actually simplifies the remote control command 
syntax, because it allows the active trace in a particular channel to be referenced by means of the channel 
suffix. No additional trace identifier is needed; there is no need either to distinguish channel and trace 
settings using mnemonics or suffixes.  

 
The active traces are handled as follows:  

! After a preset (*RST), the analyzer displays a single diagram area with the default trace no. 1 
named TRC1. The trace is active in manual and in remote control.  

! In manual control, a new, added trace automatically becomes the active trace. To select another 
trace as the active trace, click inside the trace list.  

! In remote control, a new trace added via CALCulate<Ch>:PARameter:SDEFine 
'<trace_name>', '<parameter>' also becomes the active trace. To select another trace as 
the active trace, use (CALCulate<Ch>:PARameter:SELect '<trace_name>').  

! The active traces for manual and remote control may be different.   

The following program example illustrates how to create, select and reference traces. It is instructive to 
observe the analyzer screen in order to check the effect of each step.  
*RST  

Reset the analyzer, creating channel no. 1 with the default trace Trc1. The trace is displayed in diagram 
area no. 1.  
CALC1:PAR:SDEF 'Trc2', 'S11'; DISP:WIND:TRAC2:FEED 'Trc2'  

Create a new trace named Trc2, assigned to channel no. 1 (the suffix 1 after CALC, may be omitted), and 
display the trace. The new trace automatically becomes the active trace for manual and for remote control. 
To check this, click Trace – Marker –  Marker 1 to create a marker. The marker is assigned to Trc2. Delete 
all markers (Trace – Marker –  All Markers Off).  
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! An overlapping command is one which does not automatically finish executing before the next 
command starts executing. Usually, overlapping commands take longer to process and allow the 
program to do other tasks while being executed. If overlapping commands do have to be executed 
in a defined order, e.g. in order to avoid wrong measurement results, they must be serviced 
sequentially. This is called synchronization between the controller and the analyzer.  

According to section Data Set and Instrument Hardware, setting commands within one command line, 
even though they may be implemented as sequential commands, are not necessarily serviced in the order 
in which they have been received. In order to make sure that commands are actually carried out in a 
certain order, each command must be sent in a separate command line. Examples:  

Example 1: Commands and queries in one message  

The response to a query combined in a program message with commands that affect the queried value is 
not predictable. Sending  

:FREQ:STAR 1GHZ;SPAN 100 

:FREQ:STAR? 
 
always returns 1000000000 (1 GHz). When: 

:FREQ:STAR 1GHz;STAR?;SPAN 1000000 
 

is sent, however, the result is not specified by SCPI. The result could be the value of STARt before the 
command was sent since the instrument might defer executing the individual commands until a program 
message terminator is received. The result could also be 1 GHz if the instrument executes commands as 
they are received. 

As a general rule, send commands and queries in different program messages. 

 

Example 2: Overlapping command with *OPC  

The analyzer implements INITiate[:IMMediate] as an overlapped command. Assuming that 
INITiate[:IMMediate] takes longer to execute than *OPC, sending the command sequence  

INIT; *OPC. 
 
results in initiating a sweep and, after some time, setting the OPC bit in the ESR. Sending the commands:  

INIT; *OPC; *CLS 
 

still initiates a sweep. Since the operation is still pending when the analyzer executes *CLS, forcing it into 
the Operation Complete Command Idle State (OCIS), *OPC is effectively skipped. The OPC bit is not set 
until the analyzer executes another *OPC command.  

 The analyzer provides only one overlapped command, INITiate<Ch>[:IMMediate]. 
What is said below is not relevant for the other (sequential) SCPI commands.   

 Preventing overlapping execution 

To prevent an overlapping execution of commands, one of the commands *OPC, *OPC? or *WAI can be 
used. For a programming example refer to section Command Synchronization in Chapter Programming 
Examples. 

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


R&S® ZVL Remote Control - General Description 

Status Reporting System 

Operating Manual 1303.6580.32-01   274 

 

 Description of the five status register parts 

The five parts of an SCPI register have different properties and function: 

! CONDition 

The CONDition part is permanently overwritten by the hardware or the sum bit of the next lower 
register. Its contents always reflect the current instrument state.  

This register part can only be read, but not overwritten or cleared. Reading the CONDition register 
is nondestructive. 

! PTRansition 

The two transition register parts define which state transition of the condition part (none, 0 to 1, 1 
to 0 or both) is stored in the EVENt part. 

The Positive TRansition part acts as a transition filter. When a bit of the CONDition part is 
changed from 0 to 1, the associated PTR bit decides whether the EVENt bit is set to 1: 

! PTR bit =1:  the EVENt bit is set.  

! PTR bit =0:  the EVENt bit is not set. 

This status register part can be overwritten and read at will. Reading the PTRansition register is 
nondestructive. 

! NTRansition 

The Negative TRansition part also acts as a transition filter. When a bit of the CONDition part is 
changed from 1 to 0, the associated NTR bit decides whether the EVENt bit is set to 1. 

NTR bit =1:  the EVENt bit is set.  

NTR bit =0:  the EVENt bit is not set. 

This part can be overwritten and read at will. Reading the PTRansition register is nondestructive. 

! EVENt 

The EVENt part indicates whether an event has occurred since the last reading, it is the "memory" 
of the condition part. It only indicates events passed on by the transition filters. It is permanently 
updated by the instrument. This part can only be read by the user. Reading the register clears it. 
This part is often equated with the entire register.  
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Clear PPE  yes                    

Clear EVENt parts of the 
registers 

 yes                   yes 

Clear ENABle parts of all 
OPERation-and 
QUESTionable registers,  
Fill ENABle parts of all 
other registers with "1". 

 yes                  yes  

Fill PTRansition parts 
with „1" 
Clear NTRansition parts 

 yes                  yes  

Clear error queue yes yes                   yes 

Clear output buffer yes yes      yes      1)      1) 1) 

Clear command 
processing and input 
buffer 

yes yes      yes              

 
1) Every command being the first in a command line, i.e. immediately following a <PROGRAM MESSAGE TERMINATOR> clears 
the output buffer. 
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possible command syntax:        CONT:AUX:C 1 

• NAN (Not A Number) is generally used to represent missing data, e.g. if a portion of a trace has 
not been acquired yet. It is also returned after invalid mathematical operations such as division by 
zero. As defined in the SCPI standard, NAN is represented as 9.91 E 37.  

• INV (invalid) is returned e.g. if a limit check is performed without defining the appropriate tolerance 
values.  

• Upper/lower case 

Upper/lower case characters characterize the long and short form of the mnemonics in a 
command.  The short form consists of all upper-case characters, the long form of all upper 
case plus all lower case characters. On the ZVL, either the short form or the long form are 
allowed; mixed forms will generally not be recognized. The instrument itself does not 
distinguish upper case and lower case characters. 

• Special characters 

• | A vertical stroke in the parameter list characterizes alternative parameter settings. Only one of 
the parameters separated by | must be selected. 

• Example: The following command has two alternative settings: 
FORMat[:DATA] ASCii | REAL 

• [  ]Key words in square brackets can be omitted when composing the command header (see 
SCPI Command Structure and Syntax). The complete command must be recognized by the 
instrument for reasons of compatibility with the SCPI standard. Parameters in square brackets are 
optional as well. They may be entered in the command or omitted. 

• {  } Braces or curly brackets enclose one or more parameters that may be included zero or more 
times. 

• Numeric suffixes 

Symbols in angular brackets (<Ch>, <Chn>, <Mk>,...) denote numeric suffixes. Numeric 
suffixes are replaced by integer numbers to distinguish various items of the same type. 
The analyzer provides numeric suffixes for channels, traces, ports, markers etc. If 
unspecified, a numeric suffix is replaced by 1.  

The marker suffix must be in the range between 1 and 10, the number of ports depends 
on the analyzer model. No restrictions apply to channel, trace, and diagram area suffixes.  

In remote control, one active trace can be selected for each channel; see Active Traces in 
Remote Control. This concept simplifies the remote control command syntax, because it 
allows the active trace in a particular channel to be referenced by means of the channel 
suffix. To keep the syntax transparent, <Ch> is used for channel settings (it denotes the 
configured channel), whereas <Chn> is used for trace settings (it denotes the active trace 
in the channel).   
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The following parameters are related to trace data (see also Data Flow diagram): 

FDATa Formatted trace data, according to the selected trace format (CALCulate<Chn>:FORMat). 1 value per trace point for 
Cartesian diagrams, 2 values for polar diagrams.  

SDATa Unformatted trace data: Real and imaginary part of each measurement point. 2 values per trace point irrespective of the 
selected trace format. The trace mathematics is not taken into account.  

MDATa Unformatted trace data (see SDATa) after evaluation of the trace mathematics.  

 

The following parameters denote the error terms generated during a calibration: 

Error Term Description Receive Ports (S-parameter) 

SCORr1, ... SCORr12 2-port error terms; see [SENSe<Ch>:]CORRection:DATA. 1 and 2 (S11, S12, S21, S22) 

SCORr13 Directivity 3 (S33) 

SCORr14 Source match 3 (S33) 

SCORr15 Reflection tracking 3 (S33) 

SCORr16 Isolation 3 (S31) 

SCORr17 Load match 3 (S31) 

SCORr18 Transmission tracking 3 (S13) 

SCORr19 Isolation 1 (S13) 

SCORr20 Load match 1 (S13) 

SCORr21 Transmission tracking 1 (S13) 

SCORr22 Isolation 3 (S32) 

SCORr23 Load match 3 (S32) 

SCORr24 Transmission tracking 3 (S32) 

SCORr25 Isolation 2 (S23) 

SCORr26 Load match 2 (S23) 

SCORR27 Transmission tracking 2 (S23) 
  

 Use the generalized command [SENSe<Ch>:]CORRection:COLLect:CDATa to read or 
write error terms for arbitrary analyzer ports.  

CALCulate<Chn>:DATA:NSWeep? SDATa, <Trace_Hist_Count>  

Reads the response values of a trace acquired in single sweep mode (INITiate<Ch>:CONTinuous 
OFF). The trace can be any of the traces acquired during the single sweep cycle.  

<Chn> Channel number used to identify the active trace.  
 

SDATa Read unformatted sweep data (fixed parameter): Returns the real and 
imaginary part of each measurement point (2 values per trace point 
irrespective of the selected trace format). 

<Trace_Hist_Count> Number of sweep to be read. 1 denotes the last sweep acquired, 2 
denotes the second-last and so forth.  

Range [def. unit] 1 to sweep count defined via [SENSe<Ch>:]SWEep:COUNt [–]  
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• For n > k the stimulus values of all existing limit line segments no. 1 to k are updated, the existing 
limit line segments no. k+1, ..., n are deleted.  

• For n < k the stimulus values of the limit line segments no. 1 to n are updated, the limit line 
segments n+1, ,..., k are generated with default response values (see 
CALCulate<Chn>:LIMit:UPPer[:DATA], CALCulate<Chn>:LIMit:LOWer[:DATA]).   

 The generated segments are upper or lower limit line segments, depending on the 
CALCulate<Chn>:LIMit:SEGMent<Seg>:TYPE setting. 
CALCulate<Chn>:LIMit:CONTrol[:DATA] does not overwrite the type setting.  

 To define additional new limit line segments without overwriting the old segments use 
CALCulate<Chn>:LIMit:DATA.  

<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Pair(s) of frequency, power or time values, to be defined in accordance with the 
domain setting (CALCulate<Chn>:LIMit:CONTrol:DOMain).  

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [Hz 
for frequency sweeps, dBm for power sweeps, s for time sweeps]  

*RST value –  
A segment that is created implicitly, e.g. by means of 
CALCulate<Chn>:LIMit:UPPer[:DATA] or 
CALCulate<Chn>:LIMit:LOWer[:DATA,], covers the maximum sweep 
range of the analyzer.   
 

SCPI, Command 
Types 

Confirmed, with query.  
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 2 
GHz, using default response values.  
CALC:LIM:DISP ON  

Show the limit line segment in the active diagram.  
 

 

CALCulate<Chn>:LIMit:CONTrol:DOMain FLIN | FLOG | FSEG | FSINgle | TLIN | 
TLOG | PLIN | PLOG | PSINgle 

Deletes the existing limit line and (re-)defines the physical units of the stimulus values of the limit line. The 
units of the response values and the scaling of the y-axis are defined via 
CALCulate<Chn>:LIMit:RDOMain:...  

<Chn> Channel number used to identify the active trace.  
 

Parameters Keywords for the units of the stimulus values.  
The selected unit must be compatible with the sweep type 
([SENSe<Ch>:]SWEep:TYPE); otherwise the limit line can not be displayed and 
no limit check is possible. 

Range [def. unit] The parameters form three groups:  

• FLIN, FLOG, FSEG, and FSINgle select frequency units [default: Hz] for 
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the limit line.  

• TLIN and TLOG select time units [default: s]. 

• PLIN, PLOG and PSINgle select power units [default: dBm].  
*RST value FLIN 

 
SCPI, 
Command 
Types 

Device-specific, no query.   
 

Example: SWE:TYPE POW  

Select a power sweep. 
CALC:LIM:CONT:DOM PLIN  

Delete all existing limit line segments and select level units for the limit line of the 
active trace.  
CALC:LIM:CONT -20 DBM, -10 DBM  

Define a limit line segment in the stimulus range between –20 dBm and –10 dBm. 
  
 

 

CALCulate<Chn>:LIMit:CONTrol:SHIFt <numeric_value> 

Shifts the limit line in horizontal direction.  

<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Amount that the limit line is shifted. 
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [Hz 

for frequency sweeps, dBm for power sweeps, s for time sweeps, see 
CALCulate<Chn>:LIMit:CONTrol:DOMain]  

*RST value –  
 

SCPI, Command 
Types 

Device-specific, no query.   
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ  

Define a limit line segment in the stimulus range between 1 GHz and 2 GHz, 
using default response values.  
CALC:LIM:CONT:SHIF 1; CALC:LIM:CONT?  

Shift the segment by 1 Hz. The modified limit line segment extends from 
1000000001 (Hz) to 2000000001 (Hz).  
 

 

CALCulate<Chn>:LIMit:DATA <type>, <start_stim>, <stop_stim>, <start_resp>, 
<stop_resp>{,<type>, <start_stim>, <stop_stim>, <start_resp>, <stop_resp>} 

Defines the limit line type, the stimulus and response values for a limit line with an arbitrary number of limit 
line segments.  
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 In contrast to CALCulate<Chn>:LIMit:CONTrol[:DATA], this command does not overwrite 
existing limit line segments. The defined segments are appended to the segment list as new 
segments.  

<Chn> Channel number used to identify the active trace.  
 

<type> Identifier for the type of the limit line segment. 
Range [def. unit] 0 – Limit line segment off, segment defined but no limit check performed  

1 – Upper limit line segment 
2 – Lower limit line segment 

<start_stim>, 
<stop_stim>, 
<start_resp>, 
<stop_resp> 

Stimulus and response values of the first and last points of the limit line segment. 

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [Hz for 
frequency sweeps, dBm for power sweeps, s for time sweeps, see 
CALCulate<Chn>:LIMit:CONTrol:DOMain]   

*RST values – (no limit line defined after *RST)   
 

SCPI, 
Command 
Types 

Device-specific, with query.  
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 1.5 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 1.5 
GHz, using default response values.  
CALC:LIM:DATA 1,1500000000, 2000000000,2,3  

Define an upper limit line segment in the stimulus range between 1.5 GHz and 2 
GHz, assigning response values of +2 dBm and +3 dBm. 
CALC:LIM:DISP ON  

Show the limit line segment in the active diagram.  
 

 

CALCulate<Chn>:LIMit:DELete:ALL  

Deletes all limit line segments.   

<Chn> Channel number used to identify the active trace.  
 

*RST value – 
SCPI, Command 
Types 

Device-specific, no query.  
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 1.5 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 1.5 
GHz, using default response values.  
CALC:LIM:DATA 1,1500000000, 2000000000,2,3  

Define an upper limit line segment in the stimulus range between 1.5 GHz and 2 
GHz, assigning response values of +2 dBm and +3 dBm. 
CALC:LIM:DEL:ALL 
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Delete both created limit line segments.  
 

 

CALCulate<Chn>:LIMit:DISPlay[:STATe] <Boolean> 

Displays or hides the entire limit line (including all segments) associated to the active trace.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Limit line on or off.   
*RST value OFF   

 
SCPI, Command 
Types 

Device-specific, command or query.   
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 2 
GHz, using default response values.  
CALC:LIM:DISP ON  

Show the limit line segment in the active diagram.  
 

 

CALCulate<Chn>:LIMit:FAIL? 

Returns a 0 or 1, to indicate whether or not the limit check has failed.  

 Use CALCulate<Chn>:CLIMits:FAIL? to perform a composite (global) limit check.  

<Chn> Channel number used to identify the active trace.   
 

Response 0 | 1 - 0 represents pass, 1 represents fail.  
*RST value 0  

 
SCPI, Command 
Types 

Confirmed, query only.   
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 2 
GHz, using default response values.  
CALC:LIM:STAT ON; FAIL?  

Switch the limit check on and query the result.   
 

 

CALCulate<Chn>:LIMit:LOWer[:DATA] 
<numeric_value>,<numeric_value>{,<numeric_value>,<numeric_value>}  

Defines the response (y-axis) values of the lower limit line and/or creates new limit line segments.  
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 The commands CALCulate<Chn>:LIMit:LOWer[:DATA] and 
CALCulate<Chn>:LIMit:UPPer[:DATA] use a fixed numbering scheme for limit line 
segments: Upper limit line segments are assigned odd numbers (1, 3, 5,...), lower limit line 
segments are assigned even numbers (2, 4, 6,...).   

 Rules for creating segments 

The following rules apply to an active trace with n existing upper and n existing lower limit line segments: 

• An odd number of values is rejected; an error message –109,"Missing parameter..." is generated.  

• An even number of 2*k values updates or generates k lower limit line segments.  

• For n > k the response values of all existing lower limit line segments no. 2, 4, ...,2*k are updated, 
the existing upper and lower limit line segments no. 2*k+1, ..., 2*n are deleted. The existing upper 
limit line segments no. 1, 3, 2*k–1 are not affected.  

• For n < k the response values of the lower limit line segments no. 2, 4 to 2*n are updated, the 
lower limit line segments 2*n+2, 2*n+4,..., 2*k are generated with default stimulus values (see 
CALCulate<Chn>:LIMit:CONTrol[:DATA]. In addition, the missing upper limit line segments 
2*n+1, 2*n+3,..., 2*k–1 are generated with default stimulus and response values  

<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Pair(s) of response values.  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [dB] 

*RST value – 
The response value of a segment that is created implicitly, e.g. an upper limit 
line segment, is –20 dB.   
 

SCPI, Command 
Types 

Confirmed, with query.  
 

Example: CALC:LIM:LOW -10, 0, 0, -10  

Define the following lower and (default) upper limit line segments: 

 
CALC:LIM:DISP ON  

Show the limit line segments in the active diagram.  
 

 

CALCulate<Chn>:LIMit:LOWer:FEED 
<stimulus_offset>,<response_offset>[,<trace_name>] 

Generates a lower limit line using the stimulus values of a data or memory trace and specified offset 
values.   

<Chn> Channel number used to identify the active trace. This trace provides the 
stimulus data for the limit line unless another trace <trace_name> is 
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specified.  
 

<stimulus_offset> Stimulus offset value, used to shift all imported limit line segments in 
horizontal direction.  
 

Range [def. unit] -1000 GHz to +1000 GHz [Hz]  
*RST value 0 Hz 

 
<response_offset> Response offset value, used to shift all imported limit line segments in vertical 

direction.  
Range [def. unit] -1012 dB to +1012 dB [dB]  

*RST value 0 dB 
<trace_name> Name of the selected trace as used e.g. in 

CALCulate<Ch>:PARameter:SDEFine. If no trace name is specified the 
analyzer uses the active trace no. <Chn>.  
 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: CALC:LIM:LOW:FEED 1 GHZ, -10 

Use the stimulus values of the active trace, shifted by 1 GHz to the right and 
decreased by 10 dB, to create a lower limit line.  
CALC:LIM:LOW:SHIF -3; CALC:LIM:CONT:SHIF 1 GHz 

Shift the limit line by an additional –3 dB in vertical and by 1 GHz in horizontal 
direction. If an upper limit line exists it is also shifted. 
 

 

CALCulate<Chn>:LIMit:LOWer:SHIFt <numeric_value>  

Shifts all lower and upper limit line segments assigned to the active trace in vertical direction.   

 This command is identical with CALCulate<Chn>:LIMit:UPPer:SHIFt.  

<Chn> Channel number used to identify the active trace.   
 

<numeric_value> Response offset value for all limit line segments.  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. 

[dB]  
*RST value –  

 
SCPI, Command 
Types 

Device-specific, no query.  
 

Example: See CALCulate<Chn>:LIMit:LOWer:FEED. 
 

 

CALCulate<Chn>:LIMit:LOWer:STATe <Boolean> 

Switches the lower limit check on or off. Lower limit line segments are assigned even numbers; see 
CALCulate<Chn>:LIMit:LOWer[:DATA]. The command does not affect segments with odd numbers.  
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 Use CALCulate<Chn>:LIMit:STATe to switch on or off the entire limit check, including 
upper and lower limit lines.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Limit check on or off.  
*RST value OFF  

 
SCPI, Command 
Types 

Confirmed, command or query.   
 

Example: CALC:LIM:LOW -10, 0, 0, -10  

Define the following lower and (default) upper limit line segments: 

  
CALC:LIM:LOW:STAT ON; CALC:LIM:FAIL?  

Switch the limit check on and query the result.   
 

 

CALCulate<Chn>:LIMit:RDOMain:COMPlex S | SINV | Y | Z | YREL | ZREL  

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line. 
The units of the stimulus values are defined via CALCulate<Chn>:LIMit:CONTrol:DOMain.  

 This command is complemented by CALCulate<Chn>:LIMit:RDOMain:FORMat and 
CALCulate<Chn>:LIMit:RDOMain:SPACing.  

<Chn> Channel number used to identify the active trace.  
 

Parameters Keyword for the physical unit of the response values.  
Range [def. unit] The parameters form four groups:  

• S and SINV select relative units (dB) for the limit line. 

• Y selects admittance units (S/Siemens).  

• Z selects impedance units (Ω).  

• YREL and ZREL select dimensionless numbers (U).  
[–]  

*RST value –   
 

SCPI, Command Types Device-specific, no query.   
 

 

CALCulate<Chn>:LIMit:RDOMain:FORMat COMPlex | MAGNitude | PHASe | REAL | 
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IMAGinary | SWR | GDELay | L | C 

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line. 
The units of the stimulus values are defined via CALCulate<Chn>:LIMit:CONTrol:DOMain.  

 This command is complemented by CALCulate<Chn>:LIMit:RDOMain:COMPlex and 
CALCulate<Chn>:LIMit:RDOMain:SPACing.  

<Chn> Channel number used to identify the active trace.  
 

Parameters Keyword for the physical unit of the response values.  
Range [def. unit] The parameters form four groups:  

• COMPlex, REAL, IMAGinary, and SWR select dimensionless numbers 
(U) for the limit line.  

• MAGNitude selects relative units (dB).  

• PHASe selects phase units (deg).  

• GDELay selects time units (s).  

• L selects inductance units (H/Henry).  

• C selects capacitance units (F/Farad). 
[–]  

*RST value – 
 

SCPI, Command 
Types 

Device-specific, no query.  
 

 

CALCulate<Chn>:LIMit:RDOMain:SPACing LINear | LOGarithmic | dB | SIC 

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line. 
The units of the stimulus values are defined via CALCulate<Chn>:LIMit:CONTrol:DOMain.  

 This command is complemented by CALCulate<Chn>:LIMit:RDOMain:COMPlex and 
CALCulate<Chn>:LIMit:RDOMain:FORMat.  

<Chn> Channel number used to identify the active trace.  
 

Parameters Keyword for the physical unit of the response values.  
Range [def. unit] The analyzer uses dB units, irrespective of the parameter selected.

[–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 
 

CALCulate<Chn>:LIMit:SEGMent<Seg>:AMPlitude:STARt <numeric_value> 

Changes the start response value (i.e. the response value assigned to the start stimulus value) of a limit 
line segment. A segment must be created first to enable this command (e.g CALC:LIM:DATA).  
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 To define the response values of several limit line segments with a single command, use 
CALCulate<Chn>:LIMit:LOWer[:DATA] or 
CALCulate<Chn>:LIMit:UPPer[:DATA].  

<Chn> Channel number used to identify the active trace.  
 

<Seg> Segment number  
 

<numeric_value> Response value  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition.  

[dB]  
*RST value –  

The default response values of a segment that is created by defining its 
stimulus values only (e.g. by means of 
CALCulate<Chn>:LIMit:CONTrol[:DATA]), is –20 dB.  
 

SCPI, Command 
Types 

Device-specific, with query.  
 

Example: CALC:LIM:DATA 1,1500000000, 2000000000,2,3  

Define an upper limit line segment (segment no. 1) in the stimulus range 
between 1.5 GHz and 2 GHz, assigning response values of +2 dBm and +3 
dBm. 
:CALC:LIM:SEGM:AMPL:STAR 5; STOP 5; CALC:LIM:SEGM:TYPE LMIN 

Change the segment to a lower limit line segment with a constant response 
value of +5 dB.  
CALC:LIM:DATA?  

Query the type, the stimulus and response values of the created segment with 
a single command. The response is 2,1000000,2000000,5,5. 
 

 

CALCulate<Chn>:LIMit:SEGMent<Seg>:AMPlitude:STOP <numeric_value> 

Changes the stop response value (i.e. the response value assigned to the stop stimulus value) of a limit 
line segment. A segment must be created first to enable this command (e.g CALC:LIM:DATA).  

 To define the response values of several limit line segments with a single command, use 
CALCulate<Chn>:LIMit:LOWer[:DATA] or 
CALCulate<Chn>:LIMit:UPPer[:DATA].  

<Chn> Channel number used to identify the active trace.  
 

<Seg> Segment number  
 

<numeric_value> Response value  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition.  

[dB]  
*RST value –  

The default response values of a segment that is created by defining its 
stimulus values only (e.g. by means of 
CALCulate<Chn>:LIMit:CONTrol[:DATA]), is –20 dB.  
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SCPI, Command 
Types 

Device-specific, with query.  
 

Example: See CALCulate<Chn>:LIMit:SEGMent<Seg>:AMPlitude:STARt.   
 

 

CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:STARt <numeric_value> 

Changes the start stimulus value (i.e. the largest or smallest stimulus value) of a limit line segment. A 
segment must be created first to enable this command (e.g CALC:LIM:DATA).  

 To define the stimulus values of several limit line segments with a single command, use 
CALCulate<Chn>:LIMit:CONTrol[:DATA].  

<Chn> Channel number used to identify the active trace.  
 

<Seg> Segment number  
 

<numeric_value> Frequency, power or time value, to be defined in accordance with the domain 
setting (CALCulate<Chn>:LIMit:CONTrol:DOMain).  

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. In 
particular, the start value can be larger than the stop value 
CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:STOP.  
[Hz for frequency sweeps, dBm for power sweeps, s for time sweeps]  

*RST value –  
A segment that is created implicitly, e.g. by means of 
CALCulate<Chn>:LIMit:UPPer[:DATA] or 
CALCulate<Chn>:LIMit:LOWer[:DATA,], covers the maximum sweep 
range of the analyzer.   
 

SCPI, Command 
Types 

Device-specific, with query.  
 

Example: CALC:LIM:DATA 1,1500000000, 2000000000,2,3  

Define an upper limit line segment (segment no. 1) in the stimulus range 
between 1.5 GHz and 2 GHz, assigning response values of +2 dBm and +3 
dBm. 
CALC:LIM:SEGM:STIM:STAR 1GHZ; STOP 2 GHZ; CALC:LIM:SEGM:TYPE LMIN  

Change the segment to a lower limit line segment with a stimulus range 
between 1 GHz and 2 GHz.   
CALC:LIM:DATA?  

Query the type, the stimulus and response values of the created segment with a 
single command. The response is 2,1000000,2000000,2,3.  
 

 

CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:STOP <numeric_value> 

Changes the stop stimulus value (i.e. the largest or smallest stimulus value) of a limit line segment. A 
segment must be created first to enable this command (e.g CALC:LIM:DATA).  
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 To define the stimulus values of several limit line segments with a single command, use 
CALCulate<Chn>:LIMit:CONTrol[:DATA].  

<Chn> Channel number used to identify the active trace.  
 

<Seg> Segment number  
 

<numeric_value> Frequency, power or time value, to be defined in accordance with the domain 
setting (CALCulate<Chn>:LIMit:CONTrol:DOMain).  

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. In 
particular, the stop value can be smaller than the start value 
CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:START.  
[Hz for frequency sweeps, dBm for power sweeps, s for time sweeps]  

*RST value –  
A segment that is created implicitly, e.g. by means of 
CALCulate<Chn>:LIMit:UPPer[:DATA] or 
CALCulate<Chn>:LIMit:LOWer[:DATA,], covers the maximum sweep 
range of the analyzer.   
 

SCPI, Command 
Types 

Device-specific, with query.  
 

Example: See CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:STARt.    
 

 

CALCulate<Chn>:LIMit:SEGMent<Seg>:TYPE LMIN | LMAX | OFF 

Selects the limit line type for a limit line segment. This can be done before or after defining the stimulus 
and response values of the segment, however, a segment must be created first to enable this command 
(e.g CALC:LIM:DATA).  

 The type command overwrites the CALCulate<Chn>:LIMit:DATA settings and is overwritten 
by them. It is not affected by the other commands in the LIMit subsystem defining stimulus 
and response values of limit lines.  

<Chn> Channel number used to identify the active trace.  
 

<Seg> Segment number 
 

Parameters Limit line type  
Range [def. unit] LMAX (upper limit line segment), LMIN (lower limit line segment), OFF (limit 

check switched off, limit line segment not deleted) [–]  
*RST value LMAX 

 
SCPI, Command 
Types 

Device-specific, with query.  
 

Example: *RST; CALC:LIM:UPP 1 GHZ, 2 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 2 
GHz, using default response values.  
CALC:LIM:SEG:TYPE LMIN  

Turn the defined limit line segment into a lower limit line segment.  
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CALCulate<Chn>:LIMit:SOUNd[:STATe]  

Switches the acoustic signal (fail beep) on or off. The fail beep is generated each time the analyzer 
detects an exceeded limit.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Fail beep on or off.  
*RST value OFF  

 
SCPI, Command Types Confirmed, command or query.   

 
Example: CALC:LIM:STAT ON; SOUN ON  

Switch the limit check on and activate the fail beep.   
 

 

CALCulate<Chn>:LIMit:STATe  

Switches the limit check (including upper and lower limits) on or off.  

 Use CALCulate<Chn>:LIMit:UPPer:STATe or CALCulate<Chn>:LIMit:LOWer: 
STATe to switch on or off the individual limit checks for upper or lower limit lines.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Limit check on or off.  
*RST value OFF  

 
SCPI, Command 
Types 

Confirmed, command or query.   
 

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ  

Define an upper limit line segment in the stimulus range between 1 GHz and 2 
GHz, using default response values.  
CALC:LIM:STAT ON; CALC:LIM:FAIL?  

Switch the limit check on and query the result.   
 

  

CALCulate<Chn>:LIMit:UPPer[:DATA] 
<numeric_value>,<numeric_value>{,<numeric_value>,<numeric_value>}  

Defines the response (y-axis) values of the upper limit line and/or creates new limit line segments.  

 The commands CALCulate<Chn>:LIMit:LOWer[:DATA] and 
CALCulate<Chn>:LIMit:UPPer[:DATA] use a fixed numbering scheme for limit line 
segments: Upper limit line segments are assigned odd numbers (1, 3, 5,...), lower limit line 
segments are assigned even numbers (2, 4, 6,...).   
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 Rules for creating segments 

The following rules apply to an active trace with n existing upper and n existing lower limit line segments: 

• An odd number of values is rejected; an error message –109,"Missing parameter..." is generated.  

• An even number of 2*k values updates or generates k upper limit line segments.  

• For n > k the response values of all existing upper limit line segments no. 1, 3, ...,2*k–1 are 
updated, the existing upper and lower limit line segments no. 2*k+1, ..., 2*n are deleted. The 
existing lower limit line segments no. 2, 4, 2*k are not affected.  

• For n < k the response values of the upper limit line segments no. 1, 3 to 2*n–1 are updated, the 
upper limit line segments 2*n+1, 2*n+3,..., 2*k–1 are generated with default stimulus values (see 
CALCulate<Chn>:LIMit:CONTrol[:DATA]. In addition, the missing lower limit line segments 
2*n+2, 2*n+4,..., 2*k are generated with default stimulus and response values  

<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Pair(s) of response values.  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [dB] 

*RST value – 
The response value of a segment that is created implicitly, e.g. an lower limit 
line segment, is –20 dB.   
 

SCPI, Command 
Types 

Confirmed, with query.  
 

Example: CALC:LIM:UPP -10, 0, 0, -10  

Define the following upper and (default) lower limit line segments: 

 
CALC:LIM:DISP ON 

Show the limit line segments in the active diagram.  
 

 

CALCulate<Chn>:LIMit:UPPer:FEED  

Generates an upper limit line using the stimulus values of a data or memory trace and specified offset 
values.   

<Chn> Channel number used to identify the active trace. This trace provides the 
stimulus data for the limit line unless another trace <trace_name> is 
specified.  
 

<stimulus_offset> Stimulus offset value, used to shift all imported limit line segments in 
horizontal direction.  
 

Range [def. unit] -1000 GHz to +1000 GHz [Hz]  
*RST value 0 Hz 
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<response_offset> Response offset value, used to shift all imported limit line segments in vertical 
direction.  

Range [def. unit] -1012 dB to +1012 dB [dB]  
*RST value 0 dB 

<trace_name> Name of the selected trace as used e.g. in 
CALCulate<Ch>:PARameter:SDEFine. If no trace name is specified the 
analyzer uses the active trace no. <Chn>.  
 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: CALC:LIM:UPP:FEED 1 GHZ, 10  

Use the stimulus values of the active trace, shifted by 1 GHz to the right and 
increased by 10 dB, to create an upper limit line.  
CALC:LIM:UPP:SHIF 3; CALC:LIM:CONT:SHIF 1 GHz 

Shift the limit line by an additional 3 dB in vertical and by 1 GHz in horizontal 
direction. If a lower limit line exists it is also shifted.  
 

CALCulate<Chn>:LIMit:UPPer:SHIFt <numeric_value> 

Shifts all lower and upper limit line segments assigned to the active trace in vertical direction.   

 This command is identical with CALCulate<Chn>:LIMit:LOWer:SHIFt.  

<Chn> Channel number used to identify the active trace.   
 

<numeric_value> Response offset value for all limit line segments.  
Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. 

[dB]  
*RST value –  

 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: See CALCulate<Chn>:LIMit:UPPer:FEED.  
 

 

CALCulate<Chn>:LIMit:UPPer:STATe <Boolean> 

Switches the upper limit check on or off. Upper limit line segments are assigned odd numbers; see 
CALCulate<Chn>:LIMit:UPPer[:DATA]. The command does not affect segments with even 
numbers.  

 Use CALCulate<Chn>:LIMit:STATe to switch on or off the entire limit check, including 
upper and lower limit lines.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Limit check on or off.  
*RST value OFF  
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CALCulate<Chn>:MARKer<Mk>:BWIDth <x_dB_Bandwidth> 

Sets the bandfilter level for a bandfilter search or returns the results. The command is only available after 
a bandfilter search has been executed (CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute 
BFILter; see example below).  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may 
be set to any value because the bandfilter search functions always use 
markers Mkr1 to Mkr4.  
 

<x_dB_Bandwidth> x dB Bandwidth parameter. The x dB Bandwidth is the difference between 
the band edges and the center response value of a bandfilter peak; it must be 
negative for a bandpass search and positive for a bandstop search.  

Range [def. unit] For bandpass: –100.00 dB to –0.01 dB, the increment (UP/DOWN) is 0.3 dB. 
[dB] 
For bandstop: +0.01 dB to +100.00 dB, the increment (UP/DOWN) is 0.3 dB. 
[dB] 

*RST value –3 dB 
 

Response for 
query: 

Search result in the format <Bandwidth>, <Center_Stimulus>, <Q>, <Loss>, 
<LBE>, <UBE> where: 

<Bandwidth> n-dB bandwidth of the bandpass/bandstop region, where n is the selected x 
dB Bandwidth (setting command CALCulate<Chn>:MARKer<Mk>:BWIDth 
<x dB Bandwidth>).  

<Center_Stimulus> Stimulus frequency at the center of the bandpass/bandstop region (the 
stimulus value of marker no. 4). 

<Q> Quality factor, i.e. the ratio between the center frequency and the 3-dB 
bandwidth 

<Loss> Loss at the center of the bandpass/bandstop region (the response value of 
marker no. 4 at the time of the bandfilter search).  

<LBE> Lower band edge 
<UBE> Upper band edge 

Range [def. unit] Depending on the measurement parameter. [units depending on the sweep 
type and the marker format; see CALCulate<Chn>:MARKer<Mk>:FORMat] 
  

*RST value –  
 

SCPI, Command 
Types 

Device-specific, query only.  
 

Example: CALC:MARK:FUNC:BWID:MODE BST  

Select a bandstop filter search.  
CALC:MARK:FUNC:EXEC BFIL  

Initiate the bandpass filter search for the current trace. Create markers 1 to 4. 
CALC:MARK:SEAR:BFIL:RES ON  

Display the marker info field in the diaram area.  
CALC:MARK:BWID 6  

Select a 6-dB bandwidth for the bandstop.  
CALC:MARK:BWID?  

Query the results of the bandfilter search. An error message is generated if 
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the bandfilter search fails so that no valid results are available.  
 

  

CALCulate<Chn>:MARKer<Mk>:COUPled[:STATe] <Boolean> 

Couples the markers of all traces in the active setup to the markers of trace no. <Chn>, provided that they 
have the same sweep type (SENSe<Chn>:FUNCtion).  

<Chn> Channel number used to identify the active trace. The effects of marker coupling 
depend on the active trace number; see Coupled Markers in the GUI Reference 
chapter.  
 

<Mk> Marker number in the range 1 to 10. This suffix is ignored because the command 
affects all markers.   
 

<Boolean> ON | OFF - Enables or disables marker coupling.   
*RST value OFF   

 
SCPI, 
Command 
Types 

Device-specific, command or query.   
 

Example:  
Suppose that the active setup contains two traces Trc1 and Trc2, assigned to 
channels no. 1 and 2, respectively.  
:CALC1:PAR:SEL 'TRC1'; CALC1:MARK1 ON; MARK2 ON  

Select Trc1 as the active trace and create the two markers no. 1 and 2. The 
default position for both markers is the center of the sweep range.  
CALC1:MARK:COUP ON  

Create two markers no. 1 and 2 on Trc 2 and couple them to the markers of Trc 1. 
 

CALCulate<Chn>:MARKer<Mk>:DELTa[:STATe] <Boolean> 

Switches the delta mode for marker <Mk> on trace no. <Chn> on or off. The marker must be created 
before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON. If the active trace contains no reference 
marker, the command also creates a reference marker.   

<Chn> Channel number used to identify the active trace.   
 

<Mk> Marker number in the range 1 to 10.   
 

<Boolean> ON | OFF - Enables or disables the delta mode.  
*RST value OFF   

 
SCPI, Command 
Types 

Device-specific, command or query.   
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON  

Create marker no. 1 and set it to the center of the sweep range.  
CALC:MARK:DELT ON  
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Create a reference marker at the center of the sweep range and set marker 1 
to delta mode.   

CALCulate<Chn>:MARKer<Mk>:FORMat MLINear | MLOGarithmic | PHASe | POLar 
| COMPlex | GDELay | REAL | IMAGinary | SWR | LINPhase | LOGPhase | 
IMPedance | ADMittance | MDB | MLPHase | MDPHase 

Defines the output format for the (complex) value of marker <Mk> on trace no. <Chn>. 

Note:  The formats of the markers assigned to a trace are independent of each other and of the 
trace format settings; see CALCulate<Chn>:FORMat.  

<Chn> Channel number used to identify the active trace.  
 

<Mk> Marker number in the range 1 to 10.   
 

Parameters See list of parameters below. 
*RST value DEF – This means the format of the trace no. <Chn> (MLOG after *RST); see 

CALCulate<Chn>:FORMat. 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON; CALC:MARK:FORM?  

Create marker 1, assign it to the trace no. 1 and query its format. The analyzer 
returns the format of the active trace.  
 

 
Assume that the marker result is given by the complex quantity z = x + jy. The meaning of the parameters 
is as follows:  

MLINear  |z| = sqrt ( x2 + y2 )   

MLOGarithmic 

MDB 

|z| = sqrt ( x2 + y2 )  
dB Mag(z) = 20 * log|z| dB  

PHASe  φ (z) = arctan ( Im(z) / Re(z) )  

POLar  

COMPlex 

x, y (Real and Imag)  

GDELay Group Delay, – d φ (z)/dω 

REAL x  

IMAGinary  y  

SWR Standing Wave Ratio, SWR = (1 + |z|) / (1 – |z|) 

LINPhase 

MLPhase 

Lin Mag and Phase, |z|, arctan ( Im(z) / Re(z) )  

LOGPhase 

MDPhase 

dB Mag and Phase, 20 * log|z| dB, arctan ( Im(z) / Re(z) ) 

IMPedance R, X, L or C (depending on sign(X))  

ADMittance G, B, L/C (depending on sign(X)) 
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CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth <x dB Bandwidth> 

Defines the bandfilter level, i.e. the minimum excursion for the bandpass and bandstop peaks.   

 Use CALCulate<Chn>:MARKer<Mk>:BWIDth to set the x dB Bandwidth and query the 
results of a bandfilter search. Note the sign convention for input values.  

<Chn> Channel number used to identify the active trace.  
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set 
to any value because the bandfilter search functions always use markers Mkr1 to 
Mkr4. 
 

<x dB 
Bandwidth> 

x dB Bandwidth parameter.  

Range [def. unit] 0.01 dB to 100.00 dB, the increment (UP. DOWN) is 0.3 dB. [dB]   
*RST value 3 dB. 

 
SCPI, 
Command 
Types 

Device-specific, command or query.  
 

Example: See CALCulate<Chn>:MARKer<Mk>:BWIDth.  
 

 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth:MODE BPASs | BSTop | 
BPRMarker | BSRMarker 

Selects the bandfilter search mode.  

<Chn> Channel number used to identify the active trace.  
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set 
to any value because the bandfilter search functions always use markers Mkr1 to 
Mkr4. 
 

Parameters Bandfilter search type:  
BPASs: Bandpass Search Ref to Max 
BSTop: Bandstop Search Ref to Max  
BPRMarker: Bandpass Search Ref to Marker 
BSRMarker: Bandstop Search Ref to Marker  

*RST value BPASs 
 

SCPI, 
Command 
Types 

Device-specific, command or query.  
 

Example: See CALCulate<Chn>:MARKer<Mk>:BWIDth.  
 

 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:CENTer 

Sets the center of the sweep range equal to the stimulus value of the marker <Mk> on trace no. <Chn>.  

<Chn> Channel number used to identify the active trace. 
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<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command 
Types 

Device-specific, no query.  
 

Example: *RST; CALC:MARK ON   

Create marker 1 in the center of the current sweep range and assign it to 
trace no. 1.   
CALC:MARK:FUNC:CENT  

Leave the sweep range unchanged. 
 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DELTa[:STATe] <Boolean> 

Switches the delta mode for marker <Mk> on trace no. <Chn> on or off.  

Note:  This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:DELTa[:STATe].  

<Chn> Channel number used to identify the active trace.   
 

<Mk> Marker number in the range 1 to 10.   
 

<Boolean> ON | OFF - Enables or disables the delta mode.  
*RST value OFF   

 
SCPI, Command Types Device-specific, command or query.   

 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value> 

Assigns a search range no. <numeric_value> to marker no <Mk> and selects the search range, e.g. in 
order to define the start and stop values.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

<numeric_value> Number of the search range.  
Range [def. unit] 0 – fixed full span search range (equal to the sweep range)  

1 to 10 – user-definable search ranges; see example   
*RST value 0 (reserved for full span search range) 

 
SCPI, Command Types Device-specific, command or query.  

 
Example: CALC1:MARK1:FUNC:DOM:USER 2  

Select the search range no. 2, assigned to marker no. 1 and trace no. 1. 
CALC:MARK:FUNC:DOM:USER:STARt 1GHz  

Set the start frequency of the search range to 1 GHz. 
CALC:MARK:FUNC:DOM:USER:STOP 1.2GHz 

Set the stop frequency of the search range to 1.2 GHz. 
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CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STARt <numeric_value> 

Defines the start value of the search range selected with 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

<numeric_value> Beginning of the search range.  
Range [def. unit] Maximum allowed sweep range, depending on the instrument model and on 

the sweep type. [Hz, dBm or s, depending on the sweep type]  
*RST value 0 Hz  

 
SCPI, Command 
Types 

Device-specific, command or query.  
 

Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>  

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STOP <numeric_value> 

Defines the stop value of the search range selected with 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

<numeric_value> End of the search range.  
Range [def. unit] Maximum allowed sweep range, depending on the instrument model and on 

the sweep type. [Hz, dBm or s, depending on the sweep type]  
*RST value 0 Hz  

 
SCPI, Command 
Types 

Device-specific, command or query.  
 

Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>  

CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute MAXimum | MINimum | RPEak 
| LPEak | NPEak | TARGet | LTARget | RTARget | BFILter 

Selects a search mode for marker no. <Mk> and initiates the search. The marker must be created before 
using CALCulate<Chn>:MARKer<Mk>[:STATe] ON (exception: bandfilter search).  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFILter) this 
numeric suffix is ignored and may be set to any value because the bandfilter 
search functions always use markers Mkr1 to Mkr4. 
 

Parameters See list of parameters below.  
*RST value – 

 

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

CALCulate 

Operating Manual 1303.6580.32-01   321 

SCPI, 
Command 
Types 

Device-specific, no query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON   

Create marker 1 and assign it to trace no. 1.  
CALC:MARK:FUNC:EXEC MAX; RES?  

Move the created marker to the absolute maximum of the trace and query the 
stimulus and response value of the search result.  
 

The analyzer provides the following search modes:  

Mode Find... 

MAXimum  Absolute maximum in the search range (see 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER 
<numeric_value>) 

MINimum  Absolute maximum in the search range  

RPEak  Next valid peak to the right of the current marker position  

LPEak  Next valid peak to the left  

NPEak  Next highest or lowest value among the valid peaks (next peak) 

TARGet  Target value (see CALCulate<Chn>:MARKer<Mk>:TARget)  

RTARget  Next target value to the right of the current marker position  

LTARget  Next target value to the left 

BFILter  Bandfilter search. The results are queried using 
CALCulate<Chn>:MARKer<Mk>:BWIDth. 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:RESult? 

Returns the result (stimulus and response value) of a search started by means of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute. The search must be executed before the 
command is enabled.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set 
to any value.  
 

Response Search result in the format <Stimulus value>, <Response_value>.   
Range [def. 

unit] 
Depending on the measurement parameter. [unit depending on the sweep type and 
the marker format; see CALCulate<Chn>:MARKer<Mk>:FORMat]   

*RST value –  
 

SCPI, 
Command 
Types 

Device-specific, query only.  
 

Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute.  
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CALCulate<Chn>:MARKer<Mk>:FUNCtion[:SELect] MAXimum | MINimum | RPEak 
| LPEak | NPEak | TARGet | LTARget | RTARget | BFILter  

Selects a search mode for marker no. <Mk>, which can then be initiated using one of the 
CALCulate<Chn>:MARKer<Mk>:SEARch..., CALCulate<Chn>:MARKer<Mk>:MAXimum or 
CALCulate<Chn>:MARKer<Mk>:MINimum functions. The marker must be created before using 
CALCulate<Chn>:MARKer<Mk>[:STATe] ON.  

Note:  This command is not needed expect for compatibility with ZVR programs. Use 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute to select a search mode and at the same 
time initiate the search. The CALCulate<Chn>:MARKer<Mk>:SEARch..., 
CALCulate<Chn>:MARKer<Mk>:MAXimum or CALCulate<Chn>:MARKer<Mk>:MINimum 
functions also select the search mode.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFILter) this 
numeric suffix is ignored and may be set to any value because the bandfilter 
search functions always use markers Mkr1 to Mkr4. 
 

Parameters See list of parameters below.  
*RST value – 

 
SCPI, 
Command 
Types 

Device-specific, command or query.  
 

The analyzer provides the following search modes:  

Mode Selected search mode 

MAXimum  Absolute maximum in the search range (see 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER 
<numeric_value>) 

MINimum  Absolute maximum in the search range  

RPEak  Next valid peak to the right of the current marker position  

LPEak  Next valid peak to the left  

NPEak  Next highest value among the valid peaks 

TARGet  Target value (see CALCulate<Chn>:MARKer<Mk>:TARget)  

RTARget  Next target value to the right of the current marker position  

LTARget  Next target value to the left 

BFILter Bandfilter search. Bandfilter search. The results are queried using 
CALCulate<Chn>:MARKer<Mk>:BWIDth.  

 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:STARt 

Sets the beginning (start) of the sweep range equal to the stimulus value of the marker <Mk> on trace no. 
<Chn>.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 
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SCPI, Command 
Types 

Device-specific, no query.  
 

Example: *RST; CALC:MARK ON   

Create marker 1 in the center of the current sweep range and assign it to 
trace no. 1.   
CALC:MARK:FUNC:STAR  

Divide the sweep range in half, starting at the current marker position. 
 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:STOP 

Sets the end (stop) of the sweep range equal to the stimulus value of the marker <Mk> on trace no. 
<Chn>.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command 
Types 

Device-specific, no query.  
 

Example: *RST; CALC:MARK ON   

Create marker 1 in the center of the current sweep range and assign it to 
trace no. 1.   
CALC:MARK:FUNC:STOP  

Divide the sweep range in half, ending at the current marker position. 
 

CALCulate<Chn>:MARKer<Mk>:FUNCtion:TARget <numeric_value> 

Defines the target value for the target search of marker no. <Mk>, which can be activated using 
CALCulate<Chn>:MARKer<Mk>:FUCTion:EXECute TARGet.  

Note: This command is the ZVR-compatible equivalent of CALCulate<Chn>:MARKer<Mk>:TARget.  
<Chn> Channel number used to identify the active trace. 

 
<Mk> Marker number in the range 1 to 10.   

 
<numeric_value> Target search value of marker no. <Mk>.  

Range [def. unit] Depending on the format of the active trace (CALCulate<Chn>:FORMat). For 
a dB Mag trace the range is –300 dB to +200 dB, the increment (UP. DOWN) 
is 0.1 dB. [dB, deg etc., depending on the trace format]   

*RST value Depending on the trace format; 0 dB for a dB Mag trace. 
 

SCPI, Command 
Types 

Device-specific, command or query.  
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CALCulate<Chn>:MARKer<Mk>:MAXimum  

Selects a search mode for marker no. <Mk> and initiates a maximum search. The marker must be created 
before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   

Note: This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute MAXimum.  

<Chn> Channel number used to identify the active trace.
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 

CALCulate<Chn>:MARKer<Mk>:MINimum  

Selects a search mode for marker no. <Mk> and initiates a minimum search. The marker must be created 
before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   

Note: This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute MAXimum.  

<Chn> Channel number used to identify the active trace.
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 

CALCulate<Chn>:MARKer<Mk>:MODE CONTinuous | DISCrete  

Sets marker no. <Mk> to continuous or discrete mode. The marker doesn't have to be created before 
(CALCulate<Chn>:MARKer<Mk>[:STATe] ON), the mode can be assigned in advance.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

Parameters CONTinuous – marker can be positioned on any point of the trace, and its 
response values are obtained by interpolation. 
DISCrete –  marker can be set to discrete sweep points only.   

*RST value CONT 
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK:MODE DISC; MARK2 CONT   

Create marker 1 in discrete mode and marker 2 in continuous mode.  
CALC:MARK ON; MARK2 ON  

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

CALCulate 

Operating Manual 1303.6580.32-01   325 

Display the two markers. Due to the different modes the horizontal position can 
be different. 
 

CALCulate<Chn>:MARKer<Mk>:REFerence[:STATe] <Boolean> 

Creates the reference marker and assigns it to trace no. <Chn>.   

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be 
set to any value.   
 

<Boolean> ON | OFF - Creates or removes the marker.  
*RST value OFF 

 
SCPI, Command 
Types 

Device-specific, command or query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK:REF ON; CALC:MARK ON  

Create the reference marker and marker 1 and assign them to trace no. 1. The 
default position of both markers is the center of the sweep range.  
 

CALCulate<Chn>:MARKer<Mk>:REFerence:X <numeric_value> 

Defines the stimulus (in Cartesian diagrams: x-axis) value of the reference marker, which can (but doesn't 
have to) be displayed using CALCulate<Chn>:MARKer<Mk>:REFerence[:STATe] ON.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may 
be set to any value.  
 

<numeric_value> Stimulus value of the reference marker.  
Range [def. unit] –9.9E+11 Hz to +9.9E+11 Hz [Hz] 

*RST value 0 Hz  
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1 and that the 
sweep range for a frequency sweep starts at 1 GHz.  
CALC:MARK:REF ON  

Create the reference marker and display it in the center of the sweep range.  
CALC:MARK:REF:X 1GHz  

Set the reference marker to the beginning of the sweep range.  
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CALCulate<Chn>:MARKer<Mk>:REFerence:Y? 

Returns the response (in Cartesian diagrams: y-axis) value of the reference marker. The reference marker 
must be created before using CALCulate<Chn>:MARKer<Mk>:REFerence[:STATe] ON.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be 
set to any value.  
 

Response Response value of the reference marker.   
Range [def. unit] Depending on the measured quantity. [unit depending on the marker format; see 

CALCulate<Chn>:MARKer<Mk>:FORMat]   
*RST value –  

 
SCPI, 
Command 
Types 

Device-specific, query only.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK:REF ON  

Create the reference marker and display it in the center of the sweep range.  
CALC:MARK:REF:Y?  

Query the measurement value at the reference marker position.  
 

CALCulate<Chn>:MARKer<Mk>SEARch:BFILter:RESult[:STATe] <Boolean> 

Shows or hides the bandfilter search results in the diagram area.   

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set to 
any value.   
 

<Boolean> ON - Show the bandfilter search results. If no bandfilter search has been initiated 
before (CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute BFILter), 
nothing is displayed.  
OFF - hide the bandfilter search results.   

*RST value OFF 
 

SCPI, 
Command 
Types 

Device-specific, command or query.  
 

Example:  
See CALCulate<Chn>:MARKer<Mk>:BWIDth.  
 

 

CALCulate<Chn>:MARKer<Mk>:SEARch[:IMMediate]  

Initiates a search according to the search function selected with 
CALCulate<Chn>:MARKer<Mk>:FUNCtion[:SELect]. The marker must be created before using 
CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   
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Note: Together with CALCulate<Chn>:MARKer<Mk>:FUNCtion[:SELect] this command is the ZVR-
compatible equivalent of CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute ....  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFILter) this 
numeric suffix is ignored and may be set to any value because the bandfilter 
search functions always use markers Mkr1 to Mkr4.  
 

Range [def. 
unit] 

– [–]  

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, no query.  
 

CALCulate<Chn>:MARKer<Mk>:SEARch:LEFT  

Selects a search mode for marker no. <Mk> and initiates a search for the next valid peak to the left. The 
marker must be created before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   

Note: This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute LPEak.  

<Chn> Channel number used to identify the active trace.
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 

CALCulate<Chn>:MARKer<Mk>:SEARch:NEXT  

Selects a search mode for marker no. <Mk> and initiates a search for the next highest or lowest value 
among the valid peaks. The marker must be created before using 
CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   

Note: This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute NPEak.  

<Chn> Channel number used to identify the active trace.
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 

CALCulate<Chn>:MARKer<Mk>:SEARch:RIGHt  

Selects a search mode for marker no. <Mk> and initiates a search for the next valid peak to the right. The 
marker must be created before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   
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Note: This command is the ZVR-compatible equivalent of 
CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute RPEak.  

<Chn> Channel number used to identify the active trace.
 

<Mk> Marker number in the range 1 to 10.  
 

Range [def. unit] – [–]  
*RST value – 

 
SCPI, Command Types Device-specific, no query.  

 

CALCulate<Chn>:MARKer<Mk>:SEARch:TRACking <Boolean> 

Enables or disables the marker tracking mode for marker no. <Mk>. Tracking mode causes the active 
minimum/maximum or target search of the active marker to be repeated after each sweep. A marker must 
be created and a search mode must be active (CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute 
...) to use this command.   

 If the current search mode is a bandfilter search this command enables or disables bandfilter 
tracking.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFILter) this 
numeric suffix is ignored and may be set to any value because the bandfilter 
search functions always use markers Mkr1 to Mkr4.  
 

<Boolean> ON | OFF - Enables or disables the marker tracking mode. 
*RST value OFF 

 
SCPI, 
Command 
Types 

Device-specific, command or query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON; FUNC:EXEC MAXimum  

Create marker no. 1 and assign them to trace no. 1. Activate a maximum search 
for marker no. 1.  
CALC:MARK:SEAR:TRAC ON   

Enable the tracking mode for the created marker.  
 

 

CALCulate<Chn>:MARKer<Mk>[:STATe] <Boolean> 

Creates the marker numbered <Mk> and assigns it to trace no. <Chn>.   

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10. If unspecified the numeric suffix is set to 
1.  
 

<Boolean> ON | OFF - Creates or removes the marker.  
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*RST value OFF 
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example:  
Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON; MARK2 ON   
Create markers 1 and 2 and assign them to trace no. 1. The default position of both markers is 
the center of the sweep range.   

 

CALCulate<Chn>:MARKer<Mk>:TARget <numeric_value> 

Defines the target value for the target search of marker no. <Mk>, which can be activated using 
CALCulate<Chn>:MARKer<Mk>:FUCTion:EXECute TARGet.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.   
 

<numeric_value> Target search value of marker no. <Mk>.  
Range [def. unit] Depending on the format of the active trace (CALCulate<Chn>:FORMat). For 

a dB Mag trace the range is –300 dB to +200 dB, the increment (UP. DOWN) 
is 0.1 dB. [dB, deg etc., depending on the trace format]   

*RST value Depending on the trace format; 0 dB for a dB Mag trace. 
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example: CALC:MARK ON  

Create marker no. 1 and display it in the center of the sweep range.  
:CALC:MARK:TARG -10; FUNC:EXEC TARG  

Define a target search value of –10 dB and start the target search.  
CALC:MARK:X? 

Query the stimulus value corresponding to the target search result.  
 

CALCulate<Chn>:MARKer<Mk>:TYPE NORMal | FIXed  

Sets marker no. <Mk> to normal or fixed mode. The marker must be created before using 
CALCulate<Chn>:MARKer<Mk>[:STATe] ON.   

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.  
 

Parameters NORMal – response value changes according to the measurement result. 
FIXed –  marker keeps its current response value.   

*RST value NORMal 
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example: CALC:MARK ON; CALC:MARK:TYPE FIX  

Create marker 1and display it in the center of the sweep range as a fixed 
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marker. 
CALC:MARK:X 1GHz  

Shift the marker horizontally. The response value remains fixed.  
 

CALCulate<Chn>:MARKer<Mk>:X <numeric_value> 

Defines the stimulus (in Cartesian diagrams: x-axis) value of the marker no. <Mk>, which can (but doesn't 
have to) be created using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.   
 

<numeric_value> Stimulus value of marker no. <Mk>.  
Range [def. unit] –9.9E+11 Hz to +9.9E+11 Hz [Hz] (for frequency sweeps)  

*RST value 0 Hz  
 

SCPI, Command 
Types 

Device-specific, command or query.  
 

Example: Suppose that the active setup contains an active trace no. 1 and the sweep range for a 
frequency sweep starts at 1 GHz.  
CALC:MARK ON  

Create marker no. 1 and display it in the center of the sweep range.  
CALC:MARK:X 1GHz  

Set the marker to the beginning of the sweep range.  
 

CALCulate<Chn>:MARKer<Mk>:Y? 

Returns the response (in Cartesian diagrams: y-axis) value of marker no. <Mk>. The marker must be 
created before using CALCulate<Chn>:MARKer<Mk>[:STATe] ON.  

<Chn> Channel number used to identify the active trace. 
 

<Mk> Marker number in the range 1 to 10.   
 

Response Response value of marker no. <Mk>.   
Range [def. unit] Depending on the measured quantity. [unit depending on the marker format; see 

CALCulate<Chn>:MARKer<Mk>:FORMat]   
*RST value –  

 
SCPI, 
Command 
Types 

Device-specific, query only.  
 

Example: Suppose that the active setup contains an active trace no. 1.  
CALC:MARK ON  

Create marker no. 1 and display it in the center of the sweep range.  
CALC:MARK:Y?  

Query the measurement value at the marker position.  
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Create channel 4 and a trace named Ch4Tr1 to measure the input reflection 
coefficient S11.  
CALC4:PAR:CAT?  

Query the traces assigned to channel 4. If Ch4Tr1 is the only trace assigned to 
channel 4, the response is 'CH4TR1,S11'. 
 

 

CALCulate<Ch>:PARameter:DEFine '<string>', S11 | S12 | S21 | S22 

Creates a trace and assigns a channel number, a name and a measurement parameter to it. The trace is 
not displayed. To display a trace defined via CALCulate<Ch>:PARameter:DEFine, a window must be 
created (DISPlay:WINDow<Wnd>[:STATe] ON) and the trace must be assigned to this window 
(DISPlay:WINDow<Wnd>:TRACe:FEED); see example below. 

Traces must be selected to become active traces; see CALCulate:PARameter:SELect.    

 This command has been implemented for compatibility reasons. The parameter names in this 
command differ from ZVL conventions; moreover the parameter list is not complete. The 
alternative command CALCulate<Ch>:PARameter:SDEFine uses a complete parameter list 
with compatible names.  

<Ch> Channel number. <Ch> may be used to reference a previously defined channel. If 
<Ch> does not exist, it is generated with default channel settings.  
 

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager 
description.  
 

S11, S12, S21, 
S22 

Measurement parameter 

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, no query. CALCulate<Ch>:PARameter:CATalog? returns a list 
of all defined traces.  
 

Example: CALC4:PAR:DEF 'Ch4Tr1', S11  

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection 
coefficient S11.  
DISP:WIND:STAT ON  

Create diagram area no. 1.  
DISP:WIND:TRAC:FEED 'CH4TR1' 

Display the generated trace in diagram area no. 1. 
 

  

CALCulate<Ch>:PARameter:DELete '<string>' 

Deletes a trace with a specified trace name and channel.   

<Ch> Channel number.   
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'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager 

description.  
 

*RST value – 
 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'  

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection 
coefficient S11.  
CALC4:PAR:CAT?  

Query the traces assigned to channel 4. If Ch4Tr1 is the only trace assigned to 
channel 4, the response is 'CH4TR1,S11'. 
CALC4:PAR:DEL 'CH4TR1' 

Delete the created trace. 
 

 

CALCulate<Ch>:PARameter:MEASure '<string>', 'S11' | 'Y-S11' | ... | 'Z-S11' 

Assigns a measurement parameter to an existing trace.  

Note:  To create a new trace and at the same time assign the attributes, use 
CALCulate<Ch>:PARameter:SDEFine . To display the trace, create a window 
(DISPlay:WINDow<Wnd>[:STATe] ON) and assign the trace to this window 
 (DISPlay:WINDow<Wnd>:TRACe:FEED); see example below. 

Traces must be selected to become active traces; see CALCulate:PARameter:SELect. 
CALCulate<Ch>:PARameter:CATalog? returns a list of all defined traces. You can open the trace 
manager (DISPlay:MENU:KEY:EXECute 'Trace Manager') to obtain an overview of all channels 
and traces, including the traces that are not displayed.   

<Ch> Channel number of an existing channel containing the referenced trace.   
 

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager 
description.  
 

'S11', ...  Measurement parameter (string variable); see list of in the 
CALCulate<Ch>:PARameter:SDEFine command description.  

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, with query (see 'S11',... parameter description above).   
 

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'  

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection 
coefficient S11.  
CALC4:PAR:MEAS 'Ch4Tr1', 'S12'  

Change the measurement parameter of the trace and measure the transmission 
coefficient S12.  
CALC4:PAR:MEAS? 'Ch4Tr1'  
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Query the measured quantity. The response is 'S12'.  
 

 

CALCulate<Ch>:PARameter:SDEFine '<string>', 'S11' | ... | 'Y-S11' | ... | 'Z-S11' | ...  

Creates a trace and assigns a channel number, a name and a measurement parameter to it. The trace 
becomes the active trace in the channel but is not displayed.  

 To display the trace defined via CALCulate<Ch>:PARameter:SDEFine, create a window 
(DISPlay:WINDow<Wnd>[:STATe] ON) and assign the trace to this window 
(DISPlay:WINDow<Wnd>:TRACe:FEED); see example below. 
CALCulate<Ch>:PARameter:MEASure changes the measurement parameter of an 
existing trace.  

To select an existing trace as the active trace, use CALCulate:PARameter:SELect. You can open the 
trace manager (DISPlay:MENU:KEY:EXECute 'Trace Manager') to obtain an overview of all 
channels and traces, including the traces that are not displayed.    

 In FW versions <V1.90, traces created with CALCulate<Ch>:PARameter:SDEFine must 
be selected explicitly (CALCulate:PARameter:SELect) in order to become active traces.  

<Ch> Channel number. <Ch> may be used to reference a previously defined channel. If 
<Ch> does not exist, it is generated with default channel settings.  
 

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager 
description.  
 

'S11', ...  Measurement parameter (string variable); see list of parameters below. 
*RST value – 

 
SCPI, 
Command 
Types 

Device-specific, no query. CALCulate<Ch>:PARameter:MEASure? 
'<Trc_name>' queries the measurement parameter of the trace. 
CALCulate<Ch>:PARameter:CATalog? returns a list of all defined traces.  
 

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'  

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection 
coefficient S11.  
DISP:WIND2:STAT ON  

Create diagram area no. 2.  
DISP:WIND2:TRAC:FEED 'CH4TR1' 

Display the generated trace in diagram area no. 2. 
 

 
The measurement parameter is selected by means of the following keywords (the selection depends on 
the number of test ports of the analyzer, e.g. S44 is not available on 2-port analyzers):  

'S11' | 'S12' | ...  Normal mode S-parameters S<out><in>, where <out> and <in> denote the output and input port 
numbers of the DUT.  

'Y-S11' | ... 'Z-S11' 
| ...  S-parameters converted to matched-circuit admittances and impedances with port numbers like for 
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<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Start value of the evaluation range.  
Range [def. unit] –1000 GHz to 999.999999999 GHz. [Hz] 

*RST value Lowest frequency of the analyzer, depending on the analyzer model. 
 

SCPI, Command Types Device-specific, command or query.  
 

Example: See CALCulate<Chn>:STATistics:DOMain:USER  
 

CALCulate<Chn>:STATistics:DOMain:USER:STOP <numeric_value> 

Defines the stop value of the evaluation range selected via 
CALCulate<Chn>:STATistics:DOMain:USER.  

<Chn> Channel number used to identify the active trace.  
 

<numeric_value> Stop value of the evaluation range.  
Range [def. unit] –999.999999999 GHz to 1000 GHz. [Hz] 

*RST value Highest frequency of the analyzer, depending on the analyzer model. 
 

SCPI, Command Types Device-specific, command or query.  
 

Example: See CALCulate<Chn>:STATistics:DOMain:USER  
 

CALCulate<Chn>:STATistics:EPDelay[:STATe] <Boolean> 

Displays or hides the Phase Delay/El Length results in the diagram area of trace no. <Chn>.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Statistical info field on or off.   
*RST value OFF   

 
SCPI, Command Types Device-specific, command or query.   

 
Example: See CALCulate<Chn>:STATistics:[:STATe]   

 

CALCulate<Chn>:STATistics:MMPTpeak[:STATe] <Boolean> 

Displays or hides the Min/Max/Peak-Peak results in the diagram area of trace no. <Chn>.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Statistical info field on or off.   
*RST value OFF   

 
SCPI, Command Types Device-specific, command or query.   

 
Example: See CALCulate<Chn>:STATistics:[:STATe]   
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CALCulate<Chn>:STATistics:MSTDev[:STATe] <Boolean> 

Displays or hides the Mean/Std Dev results in the diagram area of trace no. <Chn>.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Statistical info field on or off.   
*RST value OFF   

 
SCPI, Command Types Device-specific, command or query.   

 
Example: See CALCulate<Chn>:STATistics:[:STATe]   

  

CALCulate<Chn>:STATistics:RESult? MEAN | STDDev | MAX | MIN | RMS | PTPeak 
| ELENgth | PDELay | ALL  

Returns a single statistical parameters of the trace no. <Chn> or all parameters. It is not necessary to 
display the info field (CALCulate<Chn>:STATistics[:STATe] ON) before using this command.  

<Chn> Channel number used to identify the active trace.  
 

Parameters MEAN – Return arithmetic mean value of all response values of the trace in the 
entire sweep range (or in the evaluation range defined in manual control)   
STDDev – Return standard deviation of all response values  
MAX – Return the maximum of all response values  
MIN – Return the minimum of all response values  
RMS – Return the root mean square of all response values  
PTPeak – Return the peak-to-peak value (MAX – MIN)  
ELENgth – Return the electrical length  
PDELay – Return the phase delay  
ALL – Return all statistical values, observing the order used above  
  

Range [def. 
unit] 

The data is returned as a comma-separated list of real numbers. The unit is the 
default unit of the measured parameter; see 
CALCulate<Ch>:PARameter:SDEFine but also depends on the trace format 
(linear or logarithmic scale, see CALCulate<Chn>:FORMat). If a polar trace format 
is selected, then the statistical parameters are calculated from the linear magnitude 
of the measurement parameter. [–]  

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, query only.  
 

Example: *RST; CALC:STAT:RES? MAX  

Calculate and return the maximum of the default trace showing an S-parameter on a 
dB Mag scale.  
:CALC:FORM POL; STAT:RES? MAX  

Display the trace in a polar diagram and re-calculate the maximum. The result 
corresponds to the previous result but is converted to a unitless linear value.  
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CALCulate<Chn>:STATistics:RMS[:STATe] <Boolean> 

Displays or hides the RMS results in the diagram area of trace no. <Chn>.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Statistical info field on or off.   
*RST value OFF   

 
SCPI, Command Types Device-specific, command or query.   

 
Example: See CALCulate<Chn>:STATistics:[:STATe]   

 

CALCulate<Chn>:STATistics[:STATe] <Boolean> 

Displays or hides all statistical results in the diagram area of trace no. <Chn> except the compression 
point results.  

 You can display or hide the Min/Max/Peak-Peak, Mean/Std Dev, RMS, and the Phase 
Delay/El Length results separately; see example below.  

<Chn> Channel number used to identify the active trace.   
 

<Boolean> ON | OFF - Statistical info field on or off.   
*RST value OFF   

 
SCPI, Command 
Types 

Device-specific, command or query.   
 

Example: *RST; CALC:STAT:MMPT ON  

Reset the instrument, hiding all statistical results. Display the Min/Max/Peak-
Peak results.  
CALC:STAT:MSTD ON  

Display the Mean/Std Dev results in addition.  
CALC:STAT:RMS ON  

Display the RMS results in addition.  
CALC:STAT:EPD ON  

Display the Phase Delay/El Length results in addition.  
CALC:STAT OFF  

Hide all results.  
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Query the marker color. The marker color depends on the settings made in 
previous sessions; it is not reset. A possible response is 0,0,0 for black markers. 
DISP:CMAP:MARK OFF 

Change the marker colors: Mkr 1 turns red, Mkr 2 turns green.  
 

 
The numeric suffixes <Element> denote the following display elements:  

<Element> Display Element 

1 Background 

2 Text 

3 Selected Text 

4 Grid 

5 Reference Line 

6 Same Color for all Markers 

7 Horizontal Line / Vertical Range Lines 

8 Diagram Title 

9 Limit Fail Trace Color 

10 Limit Line Type Off 

11 Limit Line Type Upper 

12 Limit Line Type Lower 

13 Trace 1 

14 Trace 2 

15 Trace 3 

16 Trace 4 

17 Trace 5 
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<red> 
<green> 
<blue> 

Red, green, and blue content of the defined color.   
 

Range [def. unit] 0 (zero intensity, corresponding to a 0 in the 24-bit color model) to 1 (full 
intensity, corresponding to 255 in the 24-bit color model) [–]  
 

<trace_style> Optional trace style, only for traces (<Element> > 12): One of the string 
parameters SOLid | DASHed | DOTTed | DDOTted | DDDotted.  

<trace_width> Optional trace width, only for traces (<Element> > 12). 
Range [def. unit] 1 to 20 [–]  

*RST values *RST does not affect the color settings; see also description of the Preset 
command.  
 

SCPI, Command 
Types 

Confirmed (with device-specific numeric suffix and parameters), command or 
query. The query returns three values between 0 and one, separated by 
commas, corresponding to the red, green, and blue color content.   
 

Example: *RST; DISP:CMAP:MARK ON; CALC:MARK ON  

Create diagram area no. 1 (with default trace showing the S-parameter S21) and 
a marker Mkr 1.  
CALC:PAR:SDEF 'TRC2', 'S11'; DISP:WIND:TRAC2:FEED 'TRC2'  

Create a new trace named TRC2 and display the trace in diagram area no. 1. 
Note that the new trace automatically becomes the active trace.  
CALC:MARK2 ON 

Assign a marker Mkr 2 to the trace. Both markers are displayed with the same 
color.  
DISP:CMAP13:RGB 1,0,0; DISP:CMAP14:RGB 0,1,0 

Color the first trace red, the second trace green.  
DISP:CMAP6:RGB? 

Query the marker color. The marker color depends on the settings made in 
previous sessions; it is not reset. A possible response is 0,0,0 for black markers. 
DISP:CMAP:MARK OFF 

Change the marker colors: Mkr 1 turns red, Mkr 2 turns green.  
 

 
The numeric suffixes <Element> denote the following display elements:  

<Element> Display Element 

1 Background 

2 Text 

3 Selected Text 

4 Grid 

5 Reference Line 
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6 Same Color for all Markers 

7 Horizontal Line / Vertical Range Lines 

8 Diagram Title 

9 Limit Fail Trace Color 

10 Limit Line Type Off 

11 Limit Line Type Upper 

12 Limit Line Type Lower 

13 Trace 1 

14 Trace 2 

15 Trace 3 

16 Trace 4 

17 Trace 5 

18 Trace 6 

19 Trace 7 

20 Trace 8 

21 Trace 9 

22 Trace 10 

23 Trace 11 

24 Trace 12 

25 Trace 13 

26 Trace 14 

27 Trace 15 
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*RST value SDATa 
 

SCPI, 
Command 
Types 

Device-specific, command or query.  
 

Example: See TRACe[:DATA][:RESPonse][:ALL]?   
 
The following parameters are related to trace data (see also Data Flow diagram): 

FDATa Formatted trace data, according to the selected trace format (CALCulate<Chn>:FORMat). 1 value per trace point for 
Cartesian diagrams, 2 values for polar diagrams.  

SDATa Unformatted trace data: Real and imaginary part of each measurement point. 2 values per trace point irrespective of the 
selected trace format. The trace mathematics is not taken into account.  

MDATa Unformatted trace data (see SDATa) after evaluation of the trace mathematics.  
 
 

 

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


R&S® ZVL Command Reference 

MMEMory 

Operating Manual 1303.6580.32-01   387 

also note on Touchstone files above.  
*RST value – 

 
'<param_name>' String parameter, selects an S-parameter from a Touchstone file. The parameter 

must be compatible with the file type (e.g. for one-port Touchstone files *.s1p, 
only the parameter name 'S11' is allowed).  

*RST value 'S11' (if all optional parameters are omitted) 
 

<x_offset> Stimulus offset for limit lines loaded from a Touchstone file. A 1 GHz offset shifts 
the limit line by 1 GHz in (positive) horizontal direction.    

Range [def. unit] Depending on the sweep range of the analyzer. [The default units for frequency, 
power and time sweeps are Hz, dB and s, respectively.]   

*RST value 0 
 

<y_offset> Response offset for limit lines loaded from a Touchstone file. A 1 dB offset shifts 
the limit line by 1 dB in (positive) vertical direction.   

Range [def. unit] Depending on the measured quantity. [dB]  
*RST value 0 

 
<type> Limit line type : 

LMAX – upper limit line 
LMIN – lower limit line 
OFF – limit line off 

*RST value LMAX (if all optional parameters are omitted) 
 

SCPI, Command 
Types 

Device-specific, no query.   
 

Example:  
Assume that the current setup contains two traces named 
Trc1 and Trc2, respectively, and that limit lines have been 
defined for Trc1.  

MMEM:STOR:LIM 'TRC1', 
'C:\Rohde&Schwarz\NWA\LIMitLines\Lim_Trc1.limit'  

Store the limit line definition of Trc1 to a limit line 
file.  

MMEM:LOAD:LIM 'TRC2', 
'C:\Rohde&Schwarz\NWA\LIMitLines\Lim_Trc1.limit'  

Load the previously created limit line file and assign the 
limit lines to Trc2.  

MMEM:STOR:TRAC 'TRC1', 
'C:\Rohde&Schwarz\NWA\LIMitLines\Trc1.s1p'  

Store the current trace data of Trc1 to a limit line file 
in Touchstone format.  

MMEM:LOAD:LIM 'TRC1', 
'C:\Rohde&Schwarz\NWA\LIMitLines\Trc1.s1p', 'S11', 0, 2, 
LMAX  

Load the previously created Touchstone limit line file and 
assign the limit lines to Trc1, applying a response offset 
of 2 dB.  

CALC:LIMit:DISPlay ON  

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


R&S® ZVL Command Reference 

[SENSe...] 

Operating Manual 1303.6580.32-01   402 

MMTHrough, MFTHrough, FFTHrough, MMLine, MFLine, FFLine 
The following reflection and transmission standards have only 5 parameters 
(until <Max_Freq>): 
MSMatch, FSMatch, MMATten, MFATten, FFATten  

*RST value –  
 

SCPI, 
Command 
Types 

Device-specific, command or query (see examples below)  
 

Example: CORR:CKIT:FOP  'N 50 Ohm','Test Kit',...  

Define the properties of the open (f) standard for a N 50 Ω connector type in cal kit 
'Test Kit'. See also example for 
 [SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type>.   
CORR:CKIT:FOP?  'N 50 Ohm'  

Query the properties of the open (f) standard for a N 50 Ω connector type in the 
active cal kit.   
CORR:CKIT:FOP?  'N 50 Ohm','Test Kit'  

Query the properties of the open (f) standard for a N 50 Ω connector type in cal kit 
'Test Kit'.  
 

 

[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type> 
'<Ckit_Name>','<Std_No>',<Min_Freq>,<Max_Freq>,<El_Length>,<Loss>,<C0> | 
<L0>,<C1> | <L1>,<C2> | <L2>,<C3> | <L3>, OPEN | SHORt  

Defines the parameters of a calibration standard <std_type> for a specified connector type <conn_type>. 
A particular physical standard can be selected by specifying the name of the calibration kit and its serial 
number. Depending on the standard type, only a subset of the parameters may be used; see table below.  

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent. 
 

<conn_type> Connector type, one of the following identifiers: 
N50, N75: N 50 Ω or N 75 Ω connectors  
PC7, PC35, PC292: PC 7, PC 3.5 or 2.92 mm connectors 
USER<no>: User-defined connectors UserConn1, UserConn2 

 This command only supports ZVR-compatible connector types. For general 
definitions use [SENSe<Ch>:]CORRection:CKIT:<std_type>.  

 
<std_type> Standard type. For reflection standards, the first character denotes the gender, e.g.:

FOPEN, MOPEN: Open (f) or Open (m) standard. 
For transmission standards, the first two characters denotes the genders 
on both ends, e.g.: 
FFTHrough, MFTHrough, MMTHrough: Through (ff), Through (mf) or 
Through (mm) standard. 
For a complete list of standard types refer to the table of standard types below.  
  

Parameter list String parameters to specify the configured standard ('<Ckit_Name>','<Std_No>') 
and numeric parameters defining its properties. See detailed description below.  

*RST value –  
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SCPI, 
Command 
Types 

Device-specific, command or query  
 

Example: CORR:CKIT:N50:FOPEN 'ZV-Z21','',0,1.8E+010,0.0151,0,0,0.22,-0.22,0.0022 

Define the properties of the open (f) standard for the N 50 Ω connector type 
contained in the ZV-Z21 calibration kit: Assign a valid frequency range of 0 Hz to 18 
GHz, an electrical length of 15.1 mm, 0 dB loss and define the polynomial 
coefficients of the fringing capacitance as 0 fF, 0.22 fF/GHz, –0.22 fF/(GHz)2, 
0.0022 fF/(GHz)3.  
 

 

The parameters in the [SENSe<Ch>:]CORRection:CKIT:<std_type> and 
[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type> commands have the following 
meaning: 

Parameter Meaning Comment/Unit 

'<Conn_Name>' Name of the connector type String parameter 

'<Ckit_Name>' Name of the calibration kit  String parameter 

'<Std_No>' Label (e.g. the serial number) of the standard  String parameter 

<Min_Freq> Min. frequency for which the circuit model is valid Default unit is Hz 

<Max_Freq> Max. frequency for which the circuit model is valid Default unit is Hz 

<El_Length> Electrical length (offset parameter) of the standard Default unit is m 

<Loss> Loss (offset parameter) of the standard To be specified 
without unit (implicit 
unit is dB) 

<Z0> Reference impedance (no unit) To be specified 
without unit (implicit 
unit is Ω) 

<C0> | <L0> Polynomial coefficients C0 or L0 for the fringing capacitance or residual 
inductance of the standard (load parameter) 

To be specified 
without unit (implicit 
unit is fF or pH) 

<C1> | <L1> Polynomial coefficients C1 or L1 for the fringing capacitance or residual 
inductance of the standard (load parameter) 

To be specified 
without unit (implicit 
unit is fF /GHz or pH 
/GHz) 

<C2> | <L2> Polynomial coefficients C2 or L2 for the fringing capacitance or residual 
inductance of the standard (load parameter) 

To be specified 
without unit (implicit 
unit is fF/GHz2 or 
pH/GHz2) 
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<C3> | <L3> Polynomial coefficients C3 or L3 for the fringing capacitance or residual 
inductance of the standard (load parameter) 

To be specified 
without unit (implicit 
unit is fF/GHz3 or 
pH/GHz3) 

OPEN | SHORt | 
MATCh 

Simplified modelling as an open or short or match standard. The load 
circuit model generally consists of capacitance C which is connected in 
parallel to an inductance L and a resistance R, both connected in series. 
OPEN means that R is infinite so that the standard behaves like a 
capacitor (no inductance, the polynomial coefficients specify C). SHORt 
means that R is zero so that the standard behaves like an inductance (no 
capacitance, the polynomial coefficients specify L). MATCh means that the 
standard behaves like a match with the specified <Resistance>  

Character data 

<Resistance> Optional resistance for the MATCh standard  Numeric value 

, <Port_1>, 
<Port_2> 

Optional port restriction: one port number for one port standards, two port 
numbers for two port standards  

Integer value 

 

The different standard types are defined by the following parameters:  

<std_type> Meaning Parameters 

MOPen | FOPen Open (m) or open (f)  '<Ckit_Name>' ... <C3>[, <Port_1>]  
complete parameter list with capacitance 
coefficients, no OPEN | SHORT | MATCh  

MSHort | FSHort Short (m) or short (f)  '<Ckit_Name>' ... <L3>[, <Port_1>] 
complete parameter list with inductance 
coefficients, no OPEN | SHORT| MATCh 

OSHort | MOSHort | 
FOSHort 

Offset short (sexless) or offset short (m) 
or offset short (f) 
(for user-defined connector types only) 

'<Ckit_Name>' ... <L3>[, <Port_1>] 
complete parameter list with inductance 
coefficients, no OPEN | SHORT| MATCh 

MMTCh | FMTCh Match (m) or match (f) '<Ckit_Name>' ... <Max_Freq>[, <Port_1>]  
no offset parameters, no polynomial 
coefficients, no OPEN | SHORt| MATCh 

MREFlect | FREFlect Reflect (m) or reflect (f) '<Ckit_Name>' ... OPEN | SHORt[, <Port_1>]  
no loss, otherwise complete parameter list 

MMTHrough | MFTHrough 
| FFTHrough 

Through (m - m) or through (m - f) or 
through (f - f) 

'<Ckit_Name>' ... <Loss>[, <Port_1>, 
<Port_2>] 
no load parameters (polynomial coefficients), 
no OPEN | SHORt| MATCh 

MMLIne1 | MFLIne1 | 
FFLIne1 (suffix 1 optional) 

Line1 (m - m) or line1 (m - f) or line1 (f - 
f) 

'<Ckit_Name>' ... <Loss>[, <Port_1>, 
<Port_2>] 
no load parameters (polynomial coefficients), 
no OPEN | SHORt| MATCh 

MMLIne2 | MFLIne2 | 
FFLIne2 

Line1 (m - m) or line2 (m - f) or line2 (f - 
f) 

'<Ckit_Name>' ... <Loss>[, <Port_1>, 
<Port_2>] 
no load parameters (polynomial coefficients), 
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no OPEN | SHORt| MATCh 

MMATten | MFATten | 
FFATten 

Attenuation (m - m) or attenuation (m - 
f) or attenuation (f - f) 

'<Ckit_Name>' ... <Max_Freq>[, <Port_1>, 
<Port_2>] 
no offset parameters, no load parameters 
(polynomial coefficients), no OPEN | SHORt| 
MATCh 

MMSNetwork | 
MFSNetwork | FFSNetwork 

Symmetric network (m - m) or 
symmetric network (m - f) or symmetric 
network (f - f) 

'<Ckit_Name>' ... OPEN | SHORt| MATCh[, 
<Port_1>, <Port_2>]  
no loss, otherwise complete parameter list 

 

[SENSe<Ch>:]CORRection:CKIT:<conn_type>:SELect '<ckit_name>'  

Selects the calibration kit to be used for a specified connector type <conn_type>.  

 For connector types with arbitrary, user-defined names you can use the command 
[SENSe<Ch>:]CORRection:CKIT:SELect '<conn_name>', '<ckit_name>'.  

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent. 
 

<conn_type> Connector type, one of the following identifiers: 
N50, N75: N 50 Ω or N 75 Ω connectors 
PC7, PC35, PC292: PC 7, PC 3.5 or 2.92 mm connectors 
USER<no>: User-defined connectors UserConn1, UserConn2 
 

'<ckit_name>' String parameters containing the name of a calibration kit available on the 
analyzer.  

*RST value – (A *RST does not change the assignment between connector types and 
calibration kits.)  
 

SCPI, 
Command 
Types 

Device-specific, command or query  
 

Example: MMEM:LOAD:CKIT 
'C:\Rohde&Schwarz\NWA\Calibration\Kits\New_kit.calkit'  

Load the previously created cal kit file New_kit.calkit from 
the default cal kit directory.  

CORR:CKIT:N50:SEL 'New_kit'  

Assign the imported kit to the N 50 Ω connector type (assuming that the cal kit 
name stored in New_kit.calkit reads New_kit).  
 

 

 Cal kit naming conventions  

Calibration kit names must be entered as string parameters. The string contains the cal kit name used in 
the Calibration Kits dialog; a Ω in the name must be replaced by 'Ohm', e.g.:  

• 'NewKit1' denotes the user-defined calibration kit NewKit1.  
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• 'N 50 Ohm Ideal Kit' denotes the N 50 Ω Ideal Kit.  

• 'ZV-Z21 typical' denotes the cal kit ZV-Z21 typical.  

[SENSe<Ch>:]CORRection:CKIT:SELect '<conn_name>', '<ckit_name>'  

Selects the calibration kit to be used for a specified connector type <conn_type>.  

 The command is suitable for connector types with arbitrary, user-defined names. For 
standard connector types you can use the command 
[SENSe<Ch>:]CORRection:CKIT:<conn_type>:SELect.  

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent. 
 

'<conn_name>' Connector type, e.g. a user-defined connector type (string variable)  
 

'<ckit_name>' String parameters containing the name of a calibration kit available on the 
analyzer.  

*RST value – (A *RST does not change the assignment between connector types and 
calibration kits.)  
 

SCPI, Command 
Types 

Device-specific, command or query (the query requires the first string parameter 
only)  
 

Example: MMEM:LOAD:CKIT 
'C:\Rohde&Schwarz\NWA\Calibration\Kits\New_kit.calkit'  

Load the previously created cal kit file New_kit.calkit from 
the default cal kit directory.  

CORR:CKIT:SEL 'N 50 Ohm', 'New_kit'  

Assign the imported kit to the N 50 Ω connector type (assuming that the cal kit 
name stored in New_kit.calkit reads New_kit).  
 

 

[SENSe<Ch>:]CORRection:CKIT:INSTall '<file_name>' 

Loads cal kit data from a specified ZVR cal kit file.  

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent. 
 

'<file_name>' String parameter to specify the name and directory of the cal kit file to be loaded.  
Note: The loaded file must be a ZVR-specific cal kit file with the extension *.ck. 

NWA cal kit files (*.calkit) can be imported using the MMEMory:LOAD:CKIT 
command. Agilent cal kit files can be imported manually and converted into 
*.calkit files.   

 
*RST value – 

 
SCPI, 
Command 
Types 

Device-specific, no query.   
 

Example: CORR:CKIT:INST 'C:\Rohde&Schwarz\NWA\Calibration\Kits\ZCAN.ck' 
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Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE.  
 

 

[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe <Boolean> 

Activates or deactivates the calibration mode where the raw measurement data of the standards is stored 
after the calibration is completed. The setting is valid for the current calibration, where it overwrites the 
global setting ([SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe:DEFault). A new 
calibration deletes the calibration data acquired in previous calibrations.  

<Ch> Channel number of the calibrated channel.  
 

<Boolean> ON | OFF - Keep measurement data on or off.   
*RST value OFF  

 
SCPI, Command 
Types 

Device-specific, command or query 
 

Example: CORR:COLL:RSAV:DEF ON 

Generally keep the raw measurement data of the standards after the 
calibration is completed.   
CORR:COLL:METH:DEF 'Test',RSHort,1 

Select a one-port normalization at port 1 with a short standard as calibration 
type. 
CORR:COLL:SEL SHOR,1 

Measure a short standard connected to port 1 and store the raw measurement 
results of this standard.  
CORR:COLL:RSAV OFF 

To save disk space, delete the current raw calibration data after the calibration 
is completed.  
CORR:COLL:SAVE:SEL  

Calculate the system error correction data and apply them to the active 
channel. 
   

  

[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe:DEFault <Boolean> 

Activates or deactivates the calibration mode where the raw measurement data of the standards is stored 
after the calibration is completed. The setting remains valid for all subsequent calibrations until it is 
changed explicitly. A new calibration deletes the calibration data acquired in previous calibrations.  

<Ch> Channel number of the calibrated channel.  
 

<Boolean> ON | OFF - Keep measurement data on or off.   
*RST value OFF  

 
SCPI, Command Types Device-specific, command or query 

 
Example: See [SENSe<Ch>:]CORRection:COLLect[:AQUire]:RSAVe. 
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[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:SELected THRough | OPEN | 
SHORt | MATCh | NET | ATT | REFL | SLIDE | LINE1 | LINE2,<port_no>,<port_no> 

Starts a calibration measurement in order to acquire measurement data for the selected standards. The 
standards are reflection or transmission standards and can be connected to arbitrary analyzer ports.  

<Ch> Channel number of the calibrated channel.  
 

THRough ... 
LINE2 

Standard types: Through, Open, Short, Match, Symmetric Network (NET), 
Attenuation (ATT), Reflect, Sliding Match (SLIDe), Line1 (LINE1 and LINE are 
synonymous), Line2.   
 

<port_no> Port numbers of the analyzer. For a transmission standard (through, line, 
attenuation, symmetric network) the input and output port numbers must be 
specified, for reflection standards, only one port number is required.  

*RST value – 
 

AUTO | 
<delay | 
phase> 

Optional entry of delay time or phase for UTHRough standard:   
AUTO – The analyzer determines the delay time or phase during the calibration 
sweep 
<delay or phase> – entry of the delay time in ps (for non-dispersive standards) or of 
the phase at the start frequency of the sweep in deg (for dispersive standards)  

*RST value AUTO 
 

SCPI, 
Command 
Types 

Device-specific, no query 
 

Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE:SELected.  
 

 

[SENSe<Ch>:]CORRection:COLLect:CONNection<port_no> N50FEMALE | 
N50MALE | N75FEMALE | N75MALE | PC7 | PC35FEMALE | PC35MALE | 
PC292FEMALE | PC292MALE 

Additional parameters (): UFEMALE1 | UMALE1 | UFEMALE2 | UMALE2 

Selects a connector type at a specified port <port_no> and its gender.  

 Use [SENSe<Ch>:]CORRection:COLLect:SCONnection<port_no> to select an 
arbitrary connector type using a string variable.  

<Ch> Channel number of the calibrated channel.  
 

<port_no> Port numbers of the analyzer.  
Note: If the analyzer is set to use the same connectors at all ports 

([SENSe<Ch>:]CORRection:COLLect:CONNection<port_no>:PORTs 
ALL), then a change of a connector type is valid for all ports. The gender of the 
connectors can still be different.  

 
Parameters Connector type and gender of the connectors (omitted for query). UFEMALE1 and 

UMALE1 denote the user-defined connector type UserConn1, UFEMALE2 and 
UMALE2 denote the user-defined connector type UserConn2. The user-defined 
connector types must be defined before being addressed by 
[SENSe<Ch>:]CORRection:COLLect:CONNection<port_no>. 
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*RST value N50FEMALE for all ports.  
 

SCPI, 
Command 
Types 

Device-specific, command or query. 
 

Example: *RST; CORR:COLL:CONN1 N75MALE; CONN4?  

Change the connector type at port 1 from N50FEMALE to N75MALE. The connector 
type at the other ports is also changed to N75, however, the gender (female) is 
maintained. CORR:COLL:CONN4? returns N75FEMALE.  
 

 

[SENSe<Ch>:]CORRection:COLLect:CONNection:PORTs ALL | SINGle 

Qualifies whether the connector types at the analyzer ports (but not their gender) are equal or 
independent.  

 In the present firmware version, a calibration must be performed using the same connector 
type at all ports. Use [SENSe<Ch>:]CORRection:COLLect:CONNection<port_no>:PORTs 
SINGle if you want to perform a measurement with independent port connectors.  

<Ch> Channel number of the calibrated channel.  
 

Parameters ALL: Equal (uniform) connector types. If the connector type at one port is 
changed, the connector type at all other ports is changed accordingly.  
SINGle: Independent (possibly non-uniform) connector types at the ports.   
 

<port_no> Port numbers of the analyzer. This parameter has no effect because the setting 
affects all ports.   

*RST value ALL  
 

SCPI, Command 
Types 

Device-specific, command or query. 
 

Example: CORR:COLL:CONN:PORTS SING 

Select independent connector types at the ports. 
CORR:COLL:CONN1 N50MALE; CONN4 N75FEMALE; CONN2?  

Select independent connector types at ports 1 and 4. The connector type at port 
2 is not changed; the query returns N50FEMALE.  
 

 

[SENSe<Ch>:]CORRection:COLLect:DELete ['<cal_name>'] 

Deletes system error correction data generated and stored previously.  

<Ch> Channel number of the calibrated channel.  
 

'<cal_name>' Name of the calibration (string parameter) defined together with calibration type 
[SENSe<Ch>:]CORRection:COLLect:METHod:DEFine. If nothing is specified 
the analyzer deletes the last system error correction stored by means of 
[SENSe<Ch>:]CORRection:COLLect:SAVE.  

*RST value – 
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SCPI, 
Command 
Types 

Device-specific, no query 
 

Example: CORR:COLL:METH:DEF 'Test',RSHort,1 

Select a one-port normalization at port 1 with a short standard as calibration type. 
CORR:COLL:SEL SHOR,1 

Measure a short standard connected to port 1 and store the measurement results of 
this standard.  
CORR:COLL:SAVE; DEL  

Calculate the system error correction data and apply them to the active channel, 
then delete the data.  
 

 

[SENSe<Ch>:]CORRection:COLLect:METHod FRTRans | TOSM | FOPort1 | 
FOPort2 | FOPort12 | FOPTport | ROPTport | REFL1 | REFL2 | REFL12 | TPORt 

Selects a one-port or two-port calibration type at ports 1/2.  

 Use the generalized command [SENSe<Ch>:]CORRection:COLLect:METHod:DEFine to 
select the calibration type for arbitrary analyzer ports or a multiport calibration type.  

<Ch> Channel number of the calibrated channel.  
 

Parameters Calibration types: TOSM, Full One Port, One Path Two Port, Normalization 
(REFL1, REFL2 and REFL12 for one-port, TPORT for two-port), T.   
The numbers in the parameters denote the analyzer ports. Parameters for two-port 
calibration types contain no numbers because the command is only valid for ports 
1 and 2.  

*RST value – 
 

SCPI, 
Command 
Types 

Confirmed (with device-specific calibration types), command or query. If several 
calibration types are assigned to channel <Ch>, the query returns a list of all 
calibration types.   

Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE.  
 

[SENSe<Ch>:]CORRection:COLLect:METHod:DEFine '<cal_name>', REFL | 
RSHort | FOPort | FRTRans | OPTPort | TOSM, <port_no>[,<port_no>] 

Selects a one-port or two-port calibration type at arbitrary analyzer ports.  

<Ch> Channel number of the calibrated channel.  
 

'<cal_name>' Name of the calibration (string parameter). The name serves as a reference to 
delete a particular set of system correction data 
([SENSe<Ch>:]CORRection:COLLect:DELete).  
 

Parameters Calibration types: One-port Normalization (reflection), using an open (REFL) or a 
short (RSHort) standard, Full One Port, Two-port Normalization (transmission, 
FRTRans), One Path Two Port, TOSM, .  
 

<port_no> Port numbers of the analyzer. For an n-port calibration type (n = 1 to 2), n port 
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numbers must be specified. If more than n numbers are defined, the spare 
numbers (the last ones in the list) are ignored. Entering less than n numbers 
causes an error message.  

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, no query. Use [SENSe<Ch>:]CORRection:COLLect:METHod? 
to obtain a list of all calibration types for channel <Ch>.  
 

Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE:SELected.  
 

 

[SENSe<Ch>:]CORRection:COLLect:SAVE 

Calculates the system error correction data from the acquired one or two-port measurement results 
([SENSe<Ch>:]CORRection:COLLect[:ACQuire]), stores them and applies them to the calibrated 
channel <Ch>. To avoid incompatibilities, older system error correction data is deleted unless it has been 
transferred into a cal pool (MMEMory:STORe:CORRection <Ch>, '<file_name>'). 

 This command is the ZVR-compatible equivalent of 
[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected. It must be used in combination 
with the ZVR-compatible commands for calibration method and standard selection; see 
example below. 

<Ch> Channel number of the calibrated channel.  
 

*RST value – 
 

SCPI, Command 
Types 

Confirmed, no query 
 

Example: CORR:COLL:METH REFL1 

Select a one-port normalization at port 1 as calibration type. 
CORR:COLL OPEN1  

Measure an open standard connected to port 1 and store the measurement 
results of this standard.  
CORR:COLL:SAVE  

Calculate the system error correction data and apply them to the active 
channel. 
 

 

[SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault 

Generates a set of default system error correction data for the selected ports and calibration type. The 
default data set corresponds to a test setup which does not introduce any systematic errors; none of the 
measurement results acquired previously ([SENSe<Ch>:]CORRection:COLLect[:ACQuire]) is 
taken into account.  

 The main purpose of the default correction data set is to provide a dummy system error 
correction which you can replace with your own, external correction data. You may have 
acquired the external data in a previous session or even on an other instrument. If you want 
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to use the external correction data on the analyzer, simply generate the default data set 
corresponding to your port configuration and calibration type and overwrite the default data. 
For details refer to the program example below.  

 This command must be used in combination with the ZVR-compatible commands 
[SENSe<Ch>:]CORRection:COLLect:METHod and [SENSe<Ch>:]CORRection:DATa. Use 
[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected:DEFault if you want to use ZVL-
specific calibration commands or if you want to calibrate more than 2 ports.  

<Ch> Channel number of the calibrated channel.  
 

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, no query 
 

Example: CORR:COLL:METH REFL1 

Select a one-port normalization at port 1 with an open standard as calibration type. 
CORR:COLL:SAVE:DEF  

Calculate a dummy system error correction for the normalization at port 1. The 
dummy system error correction provides the reflection tracking error term 
'SCORR3'.  
CORR:DATA? 'SCORR3'  

Query the dummy system error correction term. The response is a 1 (written as 1,0 
for the real and imaginary part) for each sweep point (no attenuation and no phase 
shift between the analyzer and the calibration plane).  
CORR:DATA 'SCORR3',<ASCII_data> 

Replace the dummy system error correction term with your own correction data, 
transferred in ASCII format.  
 

 

[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected 

Calculates the system error correction data from the acquired measurement results 
([SENSe<Ch>:]CORRection:COLLect[:ACQuire]:SELected), stores them and applies them to 
the calibrated channel <Ch>. To avoid incompatibilities, older system error correction data is deleted 
unless it has been transferred into a cal pool (MMEMory:STORe:CORRection <Ch>, 
'<file_name>'). 

<Ch> Channel number of the calibrated channel.  
 

*RST value – 
 

SCPI, Command 
Types 

Confirmed, no query 
 

Example: CORR:COLL:METH:DEF 'Test',RSHort,1 

Select a one-port normalization at port 1 with a short standard as calibration 
type. 
CORR:COLL:SEL SHOR,1 

Measure a short standard connected to port 1 and store the measurement 
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results of this standard.  
CORR:COLL:SAVE:SEL  

Calculate the system error correction data and apply them to the active 
channel. 
 

 

[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected:DEFault 

Generates a set of default system error correction data for the selected ports and calibration type. The 
default data set corresponds to a test setup which does not introduce any systematic errors; none of the 
measurement results acquired previously 
([SENSe<Ch>:]CORRection:COLLect[:ACQuire]:SELected) is taken into account.  

 The main purpose of the default correction data set is to provide a dummy system error 
correction which you can replace with your own, external correction data. You may have 
acquired the external data in a previous session or even on an other instrument. If you want 
to use the external correction data on the analyzer, simply generate the default data set 
corresponding to your port configuration and calibration type and overwrite the default data. 
For details refer to the program example below.  

<Ch> Channel number of the calibrated channel.  
 

*RST value – 
 

SCPI, 
Command 
Types 

Device-specific, no query 
 

Example: CORR:COLL:METH:DEF 'Test',RSHort,1 

Select a one-port normalization at port 1 with a short standard as calibration type. 
CORR:COLL:SAVE:SEL:DEF  

Calculate a dummy system error correction for the normalization at port 1. The 
dummy system error correction provides the reflection tracking error term 
'REFLTRACK'.  
CORR:CDAT? 'REFLTRACK',1,0  

Query the dummy system error correction term. The response is a 1 (written as 1,0 
for the real and imaginary part) for each sweep point (no attenuation and no phase 
shift between the analyzer and the calibration plane).  
CORR:CDAT 'REFLTRACK',1,0,<ASCII_data> 

Replace the dummy system error correction term with your own correction data, 
transferred in ASCII format.  
 

 

[SENSe<Ch>:]CORRection:COLLect:SCONnection<port_no> '<conn_name>', 
MALE | FEMale  

Selects a connector type at a specified port <port_no> and its gender. In contrast to 
[SENSe<Ch>:]CORRection:COLLect:CONnection<port_no>, this command uses a string variable 
to identify the connector type.  

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

[SENSe...] 

Operating Manual 1303.6580.32-01   415 

<Ch> Channel number of the calibrated channel.  
 

<port_no> Port numbers of the analyzer.  
Note: If the analyzer is set to use the same connectors at all ports 

([SENSe<Ch>:]CORRection:COLLect:CONNection<port_no>:PORTs 
ALL), then a change of a connector type is valid for all ports. The gender of the 
connectors can still be different.  

 
Parameters Connector type (string parameter) and gender of the connectors. The gender 

designation MALE | FEMale is not necessary (and ignored) for sexless connector 
types.  

*RST value 'N 50 Ohm',FEM for all ports.  
 

SCPI, 
Command 
Types 

Device-specific, command or query. 
 

Example: *RST; CORR:COLL:SCON1 'N 75 Ohm', MALE; SCON4?  

Change the connector type at port 1 from 'N 50 Ohm', FEM to 'N 75 Ohm', MALE. 
The connector type at the other ports is also changed to N 75 Ohm, however, the 
gender (female) is maintained. CORR:COLL:SCON4? returns 'N 75 Ohm', FEM.  
 

 

[SENSe<Ch>:]CORRection:CONNection    '<conn_name>', TEM | WGUide, GENDer 
| NGENder, <perm_rel>, <imped> 

Configures the user-defined connector types. 

<Ch> Channel number  
 

'<conn_name>' Name of the user-defined connectors, string parameter  
 

TEM | WGUide Transverse electric or waveguide type propagation mode  
GENDer | NGENder Polar connector type (m/f) 

Sexless connector type  
<perm_rel> Relative permittivity  

Range [def. unit] 0.0000000001 to 1000. [–] UP/DOWN/MIN/MAX parameters are not 
available for this command  

*RST value –  
 

<imped> For TEM type connectors: reference impedance in Ω (without unit), 
For WGUide type connectors: cutoff frequency in Hz (without unit) 

Range [def. unit] Ref. impedance: 1µΩ to 1000 MΩ 
Cutoff frequency: 0 Hz to 1000 GHz  

*RST value –  
SCPI, Command 
Types 

Device-specific, command or query 
 

Example: CORR:CONN 'USERCON',TEM,GEND,1.00000,50 

Define a TEM type connector type names USERCON.  
CORR:CONN? 'USERCON' 

Query the properties of the configured connector type.   
CORR:CONN:DEL 'USERCON' 
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Delete the configured connector type.    
 

 

[SENSe<Ch>:]CORRection:CONNection:DELete '<conn_name>' 

Deletes a user-defined connector type named '<conn_name>'. 

 

<Ch> Channel number  
 

'<conn_name>' Name of the user-defined connectors, string parameter  
 

SCPI, Command Types Device-specific, no query 
 

Example: See [SENSe<Ch>:]CORRection:CONNection  
 

[SENSe<Ch>:]CORRection:DATA   'SCORR1' | ... | 'SCORR12' 

Writes or reads system error correction data for a specific channel <Ch> and calibration method 
([SENSe<Ch>:]CORRection:COLLect:METHod). The analyzer test ports 1 or 2 are implicitly specified with 
the correction terms. The setting command can be used to transfer user-defined correction data to the 
analyzer; the query returns the current correction data set. ASCII or block data can be transferred, 
depending on the selected data transfer format (FORMat[:DATA])  

 Use the generalized command [SENSe<Ch>:]CORRection:COLLect:CDATa to transfer 
calibration data for arbitrary analyzer ports.  

<Ch> Channel number of the calibrated channel. If unspecified the numeric suffix is set to 
1. 
 

Error term 
parameters 

String parameters describing the different error terms, depending on the current 
calibration method; see table below. Each term contains one complex value (real and 
imaginary part) for each sweep point.  

Range [def. 
unit] 

The error terms consist of dimensionless complex numbers. The parameters must be 
transferred in full length and have the following meaning: 
'SCORR1' – Directivity at port 1  
'SCORR2' – Source match at port 1 
'SCORR3' – Reflection tracking at port 1 
'SCORR4' – Forward isolation between port 1 and port 2 
'SCORR5' – Load match at port 2 
'SCORR6' – Forward transmission tracking between port 1 and port 2 
'SCORR7' – Directivity at port 2  
'SCORR8' – Source match at port 2 
'SCORR9' – Reflection tracking at port 2 
'SCORR10' – Reverse isolation between port 2 and port 1 
'SCORR11' – Load match at port 1 
'SCORR12' – Reverse transmission tracking between port 2 and port 1 

*RST value –  
The analyzer provides a default calibration corresponding to a test setup which does 
not introduce any systematic errors; see 

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

[SENSe...] 

Operating Manual 1303.6580.32-01   417 

[SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault.  
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault.    
 
The different calibration types of the analyzer provide the following error terms:  

Calibration type Parameter in 
[SENSe<Ch>:]CORRection:COLLect:METHod 

Available error terms 
(depending on port numbers) 

One-port normalization 
(reflection) using an open 
standard 

REFL1 
REFL2 
REFL12 

'SCORR3' 
'SCORR9' 
'SCORR3' and 'SCORR9'  

Full one port FOPort1  
FOPort2  
FOPort12 

'SCORR1' to 'SCORR3'  
'SCORR7' to 'SCORR9' 
'SCORR1' to 'SCORR3' and 
'SCORR7' to 'SCORR9' 

Two-port normalization FTRans 
RTRans 
FRTRans 

'SCORR6' 
'SCORR12' 
'SCORR6' and 'SCORR12' 

One path two port FOPTport 
ROPTport 

'SCORR1' to 'SCORR3', 
'SCORR6'  
'SCORR7' to 'SCORR9', 
'SCORR12'  

TOSM TOSM 'SCORR1' to 'SCORR12' 
(at present the isolation terms 
'SCORR4' and 'SCORR10' are 
not included)  

 

[SENSe<Ch>:]CORRection:DATA:PARameter? 

Returns the sweep settings of the active system error correction for channel <Ch>.  

<Ch> Channel number of the calibrated channel.  
 

Response Five values, corresponding to the start and stop frequency of the calibration 
sweep, the number of points, the source power, and the sweep type (LIN | LOG | 
SEGM).   

*RST value – (the command generates an execution error if no system error correction is 
active) 
 

SCPI, 
Command 
Types 

Device-specific, query only 
 

Example: See [SENSe<Ch>:]CORRection:DATE?   
 

[SENSe<Ch>:]CORRection:DATE? 

Returns the date and time when the active system error correction data for channel <Ch> was acquired.  

<Ch> Channel number of the calibrated channel.  
 

*RST value – (the command generates an execution error if no system error correction is active)
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SCPI, 
Command 
Types 

Device-specific, query only 
 

Example: CORR:COLL:METH REFL1 

Select a one-port normalization at port 1 as calibration type. 
CORR:COLL OPEN1  

Measure an open standard connected to port 1 and store the measurement results 
of this standard.  
CORR:COLL:SAVE  

Calculate the system error correction data and apply them to the active channel. 
CORR:DATE?  

Query the time when the system error correction became active. The analyzer 
returns the data and time, e.g. '03/20/06,18:30:39'.   
CORR:DATA:PAR?  

Query the sweep settings for the calibration sweep. The analyzer returns the start 
and stop frequency, the number of points, source power, and the sweep type, e.g. 
300000,8000000000,201,0,LIN.   
CORR:SST?  

Query the calibration status. The analyzer returns 'CAL OFF' (because the 
performed one-port calibration is not sufficient for the measured transmission S-
paramter S21).   
 

 

[SENSe<Ch>:]CORRection:EDELay<port_no>:AUTO ONCE 

Defines the offset parameter for the active test port such that the residual delay of the active trace (defined 
as the negative derivative of the phase response) is minimized across the entire sweep range. 

<Ch> Channel number of the offset-corrected channel.  
 

<port_no> Port number of the analyzer. This numeric suffix is ignored; the active port is 
determined by the active trace.  
 

ONCE Applies the Auto Length function.  
*RST value –   

 
SCPI, Command 
Types 

Device-specific, no query 
 

Example: *RST; CORR:EDEL:AUTO ONCE  

Reset the instrument and apply the auto length function to the default trace 
(Trc1 in channel 1). 
 

      

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

[SENSe...] 

Operating Manual 1303.6580.32-01   419 

[SENSe<Ch>:]CORRection:EDELay<port_no>:DIELectric <permittivity> 

Defines the permittivity for the offset correction at test port <port_no>. 

<Ch> Channel number of the offset-corrected channel 
 

<port_no> Port number of the analyzer  
 

<permittivity> Permittivity  
Range [def. unit] 1 to +3.4028234664E+038 m 

*RST value 1.00062 [–]  
 

SCPI, Command Types Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth 
 

[SENSe<Ch>:]CORRection:EDELay<port_no>:DISTance <length> 

Defines the offset parameter for test port <port_no> as a mechanical length. 

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<length> Mechanical length  
Range [def. 

unit] 
–3.402823466E+038 m to +3.4028234664E+038 m. In contrast to the electrical 
length ([SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth), the distance can 
not be incremented (the UP/DOWN parameters do not work).  

*RST value 0 m [m]  
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth  
 

[SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth <length> 

Defines the offset parameter for test port <port_no> as an electrical length. 

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<length> Electrical length  
Range [def. 

unit] 
–3.4028234664E+038 m to +3.4028234664E+038 m [m]. The increment (UP, 
DOWN) is 1 cm. 

*RST value 0 m   
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: CORR:EDEL2:ELEN 0.3 

Define an electrical length of 30 cm for channel 1 and port no. 2.  
CORR:EDEL2:DIST?; DIEL? 
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Query the values of the mechanical length and the permittivity at port 2. The 
mechanical length is equal to the electrical length divided by the square root of the 
permittivity; the latter is set to its default value. The response is 
0.29990704322;1.00062.  
CORR:EDEL2? 

Query the value of the delay at port 2. The delay is equal to the electrical length 
divided by the speed of light in the vacuum, so the response is 1.0006922856E-009. 
CORR:LOSS2 2; LOSS2:FREQ 1.5 GHz; OFFS 3 dB 

Define the offset loss parameters at port 2.  
 

 

[SENSe<Ch>:]CORRection:EDELay<port_no>[:TIME] <delay> 

Defines the offset parameter for test port <port_no> as a delay time. 

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<delay> Delay  
Range [def. 

unit] 
-3.40282346638529E+038 s to +3.40282346638529E+038 s [s]. In contrast to the 
electrical length ([SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth), the delay 
time can not be incremented (the UP/DOWN parameters do not work).   

*RST value 0 s   
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth 
 

 

[SENSe<Ch>:]CORRection:FACTory[:STATe] <Boolean> 

Enables or disables the factory calibration for a particular channel.  

<Ch> Channel number of the calibrated channel  
 

<Boolean> Enable or disable factory calibration  
*RST value ON   

 
SCPI, Command 
Types 

Device-specific, command or query 
 

Example: *RST; CORR:FACT? 

Reset the instrument and query whether the factory calibration for channel 1 is 
enabled. The response is 1.  
 

 

[SENSe<Ch>:]CORRection:LOSS<port_no>  <DC_loss> 

Defines the frequency-independent part (DC value) of the offset loss.  
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<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<DC-loss> Frequency-independent part of the offset loss  
Range [def. unit] -200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.  

*RST value 0 dB   
 

SCPI, Command Types Confirmed, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth 
 

 

[SENSe<Ch>:]CORRection:LOSS<port_no>:AUTO ONCE 

Defines the offset parameters for the active test port such that the residual delay of the active trace 
(defined as the negative derivative of the phase response) is minimized and the measured loss is 
reproduced as far as possible across the entire sweep range.  

<Ch> Channel number of the offset-corrected channel.  
 

<port_no> Port number of the analyzer. This numeric suffix is ignored; the active port is 
determined by the active trace.  
 

ONCE Applies the Auto Length and Loss function.  
*RST value –   

 
SCPI, Command 
Types 

Device-specific, no query 
 

Example: *RST; CORR:LOSS:AUTO ONCE  

Reset the instrument and apply the Auto Length and Loss function to the 
default trace (Trc1 in channel 1).  
 

 

[SENSe<Ch>:]CORRection:LOSS<port_no>:FREQuency  <ref_frequency> 

Defines the reference frequency for the frequency-dependent part of the offset loss 
([SENSe<Ch>:]CORRection:LOSS<port_no>:OFFSet).  

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<ref_frequency> Reference frequency  
Range [def. unit] Frequency range of the analyzer model [Hz]. The increment (UP/DOWN) is 

1 MHz.   
*RST value 1000000000 Hz (= 1 GHz)  

 
SCPI, Command 
Types 

Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth 
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[SENSe<Ch>:]CORRection:LOSS<port_no>:OFFSet  <ref_loss> 

Defines the offset loss at the reference frequency 
([SENSe<Ch>:]CORRection:LOSS<port_no>:FREQuency).  

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer  
 

<ref_loss> Frequency-dependent part of the offset loss  
Range [def. unit] -200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.  

*RST value 0 dB   
 

SCPI, Command Types Device-specific, command or query 
 

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth 
 

 

[SENSe<Ch>:]CORRection:OFFSet<port_no>[:STATe] <Boolean> 

Resets the offset parameters for all test ports to zero or queries whether any of the offset parameters are 
different from zero.  

<Ch> Channel number of the offset-corrected channel  
 

<port_no> Port number of the analyzer. This numeric suffix is ignored; the command 
affects the parameters of all ports.   
 

<Boolean> The parameter function depends on whether the command is used as a setting 
command or as a query:  
For setting command: 
ON – no effect 
OFF – resets all length offsets to zero  
For query: 
1 – at least one length offset is different from zero 
0 – all length offsets are zero  

*RST value OFF  
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: *RST; CORR:OFFS? 

Reset the instrument and query whether the length offset parameters have 
been reset as well. The response is 0.  
 

  

[SENSe<Ch>:]CORRection:OFFSet<port_no>:MAGNitude  <ref_loss> 

Defines the offset loss at the reference frequency 
([SENSe<Ch>:]CORRection:LOSS<port_no>:FREQuency).  

 Use the [SENSe<Ch>:]CORRection:LOSS<port_no>... commands to define the 
complete set of loss offset parameters. 
[SENSe<Ch>:]CORRection:OFFSet<port_no>:MAGNitude is equivalent to 
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[SENSe<Ch>:]FREQuency:SPAN <span> 

Defines the width of the measurement and display range for a frequency sweep. 

<Ch> Channel number.  
 

<span> Frequency span of the sweep.  
Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or 

DOWN) is 0.1 kHz.  
*RST value Maximum frequency range of the analyzer: fMAX - fMIN  

SCPI, Command 
Types 

Confirmed, command or query. 
 

Example: FUNC "XFR:POW:RAT  B1, A2"  

Activate a frequency sweep and select the ratio B1/A2 as measured parameter 
for channel and trace no. 1.  

FREQ:CENT 100MHz  

Set center frequency to 100 MHz. 

FREQ:SPAN 50000  

Set frequency span to 50 kHz, leaving the center frequency unchanged. 
 

 
Note:  The measurement range defined by means of the span and the current center frequency 

([SENSe<Ch>:]FREQuency:CENTer), must not exceed the allowed frequency range of the 
analyzer. If necessary, the center frequency is adjusted to fMIN + Span/2 or fMAX – Span/2.  

[SENSe<Ch>:]FREQuency:STARt <start_frequency> 

Defines the start frequency for a frequency sweep which is equal to the left edge of a Cartesian diagram. 

<Ch> Channel number.  
 

<start_frequency> Start frequency of the sweep.  
Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or 

DOWN) is 0.1 kHz. 
*RST value Minimum frequency of the analyzer: 300 kHz 

 
SCPI, Command 
Types 

Confirmed, command or query. 
 

Example: FUNC "XFR:POW:RAT  B1, A2"  

Activate a frequency sweep and select the ratio B1/A2 as measured 
parameter for channel and trace no. 1.  

FREQ:STAR 100000  

Set start frequency to 100 kHz. 

FREQ:STOP 10MHz  

Set stop frequency to 10 MHz. 
 

 
Note:  If the start frequency entered is greater than the current stop frequency 

([SENSe<Ch>:]FREQuency:STOP), the stop frequency is set to the start frequency plus the 
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Command 
Types 

sweep segment).  
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings.  
SEGM:DEF?  

Query the channel settings for the new segment.  
 

  

[SENSe<Ch>:]SEGMent<Seg>:DELete 

Deletes the specified (single) sweep segment (Del. Selected Segment). 
[SENSe<Ch>:]SEGMent<Seg>:DELete:ALL deletes all segments in the channel.  

<Ch> Channel number.   
 

<Seg> Sweep segment number. If unspecified, the value is set to 1.  
 

*RST value – 
 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings and 
thus NORMal selectivity.  
SEGM:DEL  

Delete the created segment. 
 

 

[SENSe<Ch>:]SEGMent:DELete:ALL 

Deletes all sweep segments in the channel (Del. All Segments). [SENSe<Ch>:]SEGMent<Seg>:DELete 
deletes a single segment.  

<Ch> Channel number.   
 

*RST value – 
 

SCPI, Command 
Types 

Device-specific, no query.  
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings 
and thus NORMal selectivity.  
SEGM:ALL  

Delete the created segment and all segments in the channel created before.  
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[SENSe<Ch>:]SEGMent<Seg>:FREQuency:CENTer? 

Returns the center frequency of sweep segment no. <Seg>. 

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

Response Center frequency of the sweep.  
Range [def. unit] Depending on the instrument model [Hz].   

*RST value – 
 

SCPI, Command 
Types 

Device specific, query only. 
 

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ  

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 
MHz.   
SEGM:FREQ:CENT?  

Query the center frequency of the created segment. The response is 
1.2500000000E+006.  
 

 
Note:  The frequency range of the sweep segment can be changed via 

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt and 
[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP.  

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:SPAN? <numeric_value> 

Returns the width of the frequency range of sweep segment no. <Seg>. 

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

Response Frequency span of the sweep.  
Range [def. unit] Depending on the instrument model [Hz].   

*RST value – 
 

SCPI, Command 
Types 

Device specific, query only. 
 

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ  

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 
MHz.   
SEGM:FREQ:SPAN?  

Query the span of the created segment. The response is 
5.0000000000E+005.  
 

 
Note:  The frequency range of the sweep segment can be changed via 

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt and 
[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP.  
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[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt <numeric_value> 

Defines the Start frequency of sweep segment no. <Seg>.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<numeric_value> Start frequency of the sweep.  
Range [def. unit] Depending on the instrument model [Hz]. The increment is 0.1 kHz.  

*RST value –  (no sweep segment defined after reset) 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ  

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 
MHz.   
SEGM:FREQ:STAR?  

Query the start frequency of the created segment. The response is 
1.0000000000E+006.  
 

 
Note:  If the start frequency entered is greater than the current stop frequency 

([SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP), the stop frequency is set to the start 
frequency plus the minimum frequency span of 1 Hz.  

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP <numeric_value> 

Defines the Stop frequency of sweep segment no. <Seg>.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<numeric_value> Stop frequency of the sweep. 
Range [def. unit] Depending on the instrument model [Hz]. The increment is 0.1 kHz.  

*RST value – (no sweep segment defined after reset) 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ   

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 
MHz.   
SEGM:FREQ:STOP?  

Query the stop frequency of the created segment. The response is 
1.5000000000E+006.  
 

 
Note:  If the stop frequency entered is smaller than the current start frequency 

([SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt), the start frequency is set to the stop 
frequency minus the minimum frequency span 
([SENSe<Ch>:]SEGMent<Seg>:FREQuency:SPAN).   
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[SENSe<Ch>:]SEGMent<Seg>:INSert <Start>,<Stop>,<Points>,<Power>,<Point 
Delay>,<Unused>,<Meas. Bandwidth> 

Inserts a new sweep segment with specific channel settings (Define Segments - Add). The new segment 
must not overlap with any of the existing segments. 

Entry of the first seven numeric parameters is mandatory; no default values are provided. All settings 
except <LO> can be changed for existing segments using other commands of the 
[SENSe<Ch>:]SEGMent<Seg>... subsystem.   

Note:  Use [SENSe<Ch>:]SEGMent<Seg>:Add to create a segment with default channel settings. Use 
[SENSe<Ch>:]SEGMent<Seg>:DEFine to change or query all settings of an existing segment.  

<Ch> Channel number.   
 

<Seg> Sweep segment number. Segment numbers must be sequential. The specified 
segment number must be smaller or equal to the number of existing segments plus 1. 
Moreover, segment numbers must selected such that the corresponding frequency 
ranges are in ascending order.  
If one or more sweep segments with segment numbers <Seg> or larger exist in the 
current channel, then all these existing segment numbers are incremented by 1 and 
the new segment is inserted as segment no. <Seg>.   
 

<Start>, 
<Stop> 

Start and stop frequency of the segment. See 
[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt and 
[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP.  

Range [def. 
unit] 

A new segment must not overlap with any of the existing segments. Besides the 
frequency range depends on the analyzer model. [Hz]  
 

<Points> Number of sweep points in the segment. See 
[SENSe<Ch>:]SEGMent<Seg>:SWEep:POINts.  

Range [def. 
unit] 

1 to 2147483647. [1] 1 is allowed if start and stop frequencies are equal.  
 

<Power> Internal source power in the segment. See [SENSe<Ch>:]SEGMent<Seg>:POWer. 
Range [def. 

unit] 
–40 dBm to +10 dBm. The exact range depends on the analyzer model; refer to the 
data sheet [dBm]. UP and DOWN increment/decrement the source power in 1-dB 
steps.  
 

<Point 
Delay> 

Delay for each partial measurement in the segment. See 
[SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl. In the setting 
[SENSe<Ch>:]SEGMent<Seg>:INSert:SELec SWTime, this parameter is 
replaced by <Time>.   

Range [def. 
unit] 

0 s to 2.5E+003 s. [s] AUTO activates automatic sweep time setting in the segment, 
which is equivalent to a meas. delay of 0 s.  
 

<Unused> 
Ignored parameter, should be set to the default value 0.  

<Meas. 
Bandwidth> 

Resolution bandwidth in the segment. See 
[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]. 

Range [def. 
unit] 

1.0E-6 Hz to 5 MHz [Hz].  
 

SCPI, 
Command 
Types 

Device-specific, no query.  
 

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ  

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 MHz.  
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SEGM2:ADD  

Create a second sweep segment. The frequency range of the second segment will be 
between 1.5 MHz and the maximum frequency of the analyzer.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:INSert:SELect SWTime | DWELl 

Defines whether the sweep time of a new segment, i.e. numeric parameter no. 5 of the command 
[SENSe<Ch>:]SEGMent<Seg>:INSert, is entered as a segment sweep time or as a meas. delay.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

SWTime Use segment sweep time.  

DWELl Use meas delay. 

*RST value SWTime  
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:INS:SEL DWEL  

Select the meas. delay to determine the sweep time in a new sweep segment. 
SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.01S, 0, 10KHZ  

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 MHz 
and a meas. delay of 10 ms..  
SEGM:SWE:TIME?  

Query the sweep time in the new segment. 
 

 

[SENSe<Ch>:]SEGMent<Seg>:OVERlap <Boolean> 

Queries whether the analyzer supports overlapping sweep segments.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<Boolean> ON | OFF: No effect.  

*RST value OFF. If used as a query, the command returns the information that overlapping 
sweep segments are not supported (OFF).   
 

SCPI, Command 
Types 

Device-specific, command (no effect) or query 
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[SENSe<Ch>:]SEGMent<Seg>:POWer[:LEVel] <numeric_value> 

Defines the Power of the internal signal source in sweep segment no. <Seg>. At the same time, the 
command activates separate power control in all sweep segments 
([SENSe<Ch>:]SEGMent<Seg>:POWer[:Level]:CONTrol ON).  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<numeric_value> Internal source power.  

Range [def. unit] –40 dBm to +10 dBm. The exact range depends on the analyzer model; 
refer to the data sheet [dBm].  

*RST value –10 dBm. 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings 
and thus –10 dBm internal source power.  
SEGM:POW -20 

Decrease the power to –20 dBm.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:POWer[:LEVel]:CONTrol <Boolean> 

Qualifies whether or not the Power of the internal signal source can be set independently for each sweep 
segment.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<Boolean> ON: The power can be set independently for each sweep segment.  
OFF: The power in all sweep segments is equal to the internal source power for 
unsegmented sweeps set via 
SOURce<Ch>:POWer[:LEVel][:IMMediate][:AMPlitude].  

*RST value OFF. The parameter is automatically switched to ON when a segment level is 
entered using [SENSe<Ch>:]SEGMent<Seg>:POWer[:LEVel].   
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus –
10 dBm internal source power.  
SEGM:POW -20 
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Decrease the power to –20 dBm.  
SEGM:POW:CONT OFF  

Couple the powers in all segments and reset the power in segment no. 1 to the initial 
value.   
 

 

[SENSe<Ch>:]SEGMent<Seg>[:STATe] <Boolean> 

Activates or deactivates the sweep segment <Seg>. Sweep points belonging to inactive segments only 
are not measured    

<Ch> Channel number.  
 

<Seg> Sweep segment number.  
 

<Boolean> ON | OFF - Activates or deactivates the measurement in sweep segment 
<Seg>.  

*RST value ON 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings. 
SEGM OFF 

Disable the measurement in the created sweep segment.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:SWEep:POINts <numeric_value> 

Defines the total number of measurement Points in sweep segment no. <Seg>.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<numeric_value> Number of points in the segment.  

Range [def. unit] 1 to 2147483647. [1] 1 is allowed if start and stop frequencies are equal.  

*RST value 51 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings 
and thus 51 sweep points.  
SEGM:SWE:POIN 401 
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Increase the number of points to 401.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME <numeric_value> 

Sets the duration of the sweep in sweep segment no. <Seg> (Segment Sweep Time). At the same time, 
the command activates separate sweep time setting in all sweep segments 
([SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME:CONTrol ON).  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<numeric_value> Internal source power.  

Range [def. unit] The minimum duration depends on the other channel settings, in particular on 
the number of points ([SENSe<Ch>:]SEGMent<Seg>:SWEep:POINts), the IF 
bandwidth (BWID) and the delay for each partial measurement 
([SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl). The maximum is 1000 s. [s] 
Changing the duration leaves the number of points unchanged but directly 
affects the delay.  

*RST value MIN, depending on the channel settings. This default value corresponds to 
automatic sweep time setting in manual control. 
 

SCPI, Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings and 
thus –10 dBm internal source power.  
SEGM:SWE:TIME 0.1 

Increase the segment sweep time to 0.1 s.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME:CONTrol <Boolean> 

Qualifies whether or not the Segment Sweep Time can be set independently for each sweep segment.  

<Ch> Channel number. 
 

<Seg> Sweep segment number.  
 

<Boolean> ON: The time can be set independently for each sweep segment.  
OFF: The time in all sweep segments is equal to the sweep time for unsegmented 
sweeps set via [SENSe<Ch>:]SWEep:TIME.    

*RST value OFF. The parameter is automatically switched to ON when a segment sweep time is 
entered using [SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME or if the channel 
settings in a sweep segment require a sweep time larger than the unsegmented 

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Command Reference 

[SENSe...] 

Operating Manual 1303.6580.32-01   440 

sweep time.  
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus –
10 dBm internal source power.  
SEGM:SWE:TIME 0.1  

Increase the segment sweep time to 0.1 s.  
SEGM:SWE:TIME:CONT OFF  

Couple the sweep times in all segments and reset the sweep time in segment no. 1 
to the initial value.   
 

 

[SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl <numeric_value> 

Defines the delay time for each partial measurement in sweep segment no. <Seg> (Meas. Delay). If 
coupling of the segments is switched on ([SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl:CONTrol ON) 
the delay is valid for all sweep segments in the current channel.  

<Ch> Channel number.   
 

<Seg> Sweep segment number.  
 

<numeric_value> Meas. delay before each partial measurement.  
Range [def. unit] 0 s to 2.5E+003 s. [s] Changing the delay leaves the number of points 

unchanged but has an impact on the duration of the sweep 
([SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME).   

*RST value 0 s 
 

SCPI, Command 
Types 

Device-specific, command or query. This default value corresponds to 
automatic sweep time setting in manual control. 
 

Example: SEGM:ADD  

Create a new sweep segment no. 1 in channel no. 1 using default settings.  
SEGM:SWE:DWEL 1 MS 

Set the meas. delay in segment no. 1 to 1 ms. 
SEGM:DEF? Response: 300000,8000000000,51,-300,0.056559,0,10000,POS,NORM 

Query the channel parameters for sweep segment 1. The response value for 
the segment sweep time (olive) implicitly contains the defined meas. delay.  
 

 

[SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl:CONTrol <Boolean> 

Qualifies whether or not the Meas. Delay defined via [SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELl can 
be set independently for each sweep segment.  
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Example: See CALCulate<Chn>:DATA:NSWeep?. 
 

 

[SENSe<Ch>:]SWEep:DWELl <delay> 

Defines the Meas. Delay time for each partial measurement.  

<Ch> Channel number.   
 

<delay> Meas. delay before each partial measurement.  
Range [def. unit] 0 s to 3.179551E+002 s. [s] Changing the delay leaves the number of points 

unchanged but has an impact on the duration of the sweep.   
*RST value 0 s 

 
SCPI, Command 
Types 

Confirmed, command or query 
 

Example: FUNC "XFR:POW:S12"  

Activate a frequency sweep and select the S-parameter S12 as measured 
parameter for channel and trace no. 1.  
SWE:TIME?  

Query total sweep time. 
SWE:DWEL 1  

Set a delay of 1 s for each partial measurement. 
SWE:TIME?  

Query total sweep time. The time is extended by the delay times the total 
number of partial measurements per sweep. 
 

 

[SENSe<Ch>:]SWEep:POINts <no_points> 

Defines the total number of measurement points per sweep (Number of Points). 

<Ch> Channel number 1. 
 

<no_points> Number of points per sweep.  
Range [def. unit] 2 to 4001. [1]  

*RST value 201 
 

SCPI, Command 
Types 

Confirmed, command or query 
 

Example: FUNC "XFR:POW:S12"  

Activate a frequency sweep and select the S-parameter S12 as measured 
parameter for channel and trace no. 1.  
SWE:TIME?  

Query total sweep time. 
SWE:POIN 2010  

Multiply the (default) number of points by 10. 
SWE:TIME?  
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Query total sweep time again. The analyzer estimates a sweep time that is 
also multiplied by 10.  
 

 

[SENSe<Ch>:]SWEep:SPACing  LINear | LOGarithmic  

Defines the frequency vs. time characteristics of a frequency sweep (Lin Frequency or Log Frequency). 
The command has no effect on segmented frequency sweeps.  

Note: Use [SENSe<Ch>:]SWEep:TPYE to select sweep types other than Lin Frequency or Log 
Frequency. 

<Ch> Channel number.  
 

LINear The stimulus frequency is swept in equidistant steps over the frequency range. 
In a Cartesian diagram, the x-axis is a linear frequency axis.  

LOGarithmic The frequency is swept in equidistant steps on a logarithmic scale. In a 
Cartesian diagram, the x-axis is a logarithmic frequency axis.  

*RST value LINear 
 

SCPI, Command 
Types 

Confirmed, command or query 
 

Example: FUNC "XFR:POW:S12"  

Activate a frequency sweep and select the S-parameter S12 as measured 
parameter for channel and trace no. 1.  
SWE:SPAC LOG  

Change to sweep type Log Frequency. 
 

 

[SENSe<Chn>:]SWEep:SRCPort 1 | 2 

Selects a source port for the stimulus signal (Drive Port). The setting acts on the active trace.  

If an S-parameter S<out><in> is measured, the second port number index <in> (input port of the DUT = drive 
port of the analyzer) is set equal to the selected drive port: Drive port selection affects the measured 
quantity.   

<Chn> Channel number used to identify the active trace. If unspecified the numeric 
suffix is set to 1. 
 

1 ... Test port number of the analyzer, 1 to 2.  
*RST value 1 (test port 1) 

 
SCPI, Command 
Types 

Device-specific, with query.  
 

Example: CALC4:PAR:SDEF "Ch4Tr1", "A1"  

Create channel 4 and a trace named Ch4Tr1 to measure the wave quantity a1. 
The trace automatically becomes the active trace.  

SENS4:SWE:SRCP 2  

Select drive port 2 for the active trace.  
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[SENSe<Ch>:]SWEep:STEP <step_size> 

Sets the distance between two consecutive sweep points.  

 This setting is valid for sweep types with equidistant sweep points only. It does not apply to 
logarithmic and segmented sweeps.  

<Ch> Channel number.  
 

<step_size> Stimulus step size.  
Range [def. 

unit] 
Depending on the other channel settings. The minimum step size is equal to the 
sweep span divided by the maximum number of points minus one 
([SENSe<Ch>:]SWEep:POINts), the maximum step size is equal to the sweep span 
([SENSe<Ch>:]FREQuency:SPAN). See also description of manual control and 
program example below. [–]  

*RST value The default step size is equal to the default sweep span of the analyzer divided by 
the default number of points minus one.  
 

SCPI, 
Command 
Types 

Confirmed, with query.  
 

Example: *RST; SWE:STEP?  

Query the default step size. For a 6 GHz analyzer, the response is 29998500. 
29998500 Hz = (6 GHz – 300 kHz) / 200.  
SWE:STEP UP  

Increase the step size.  

FREQ:STOP?; :SWE:POIN?  

Query the stop frequency of the sweep and the number of points. Increasing the 
step size has changed both values.   

 

[SENSe<Ch>:]SWEep:TIME:AUTO <Boolean> 

When enabled, the (minimum) sweep duration is calculated internally using the other channel settings and 
zero delay ([SENSe<Ch>:]SWEep:DWELl).  

<Ch> Channel number. 
 

<Boolean> ON | OFF - Turns the automatic calculation of the sweep time on or off. OFF is also 
set if the sweep duration or delay is set explicitly using [SENSe<Ch>:]SWEep:TIME 
or [SENSe<Ch>:]SWEep:DWELl.   

*RST value ON 
 

SCPI, 
Command 
Types 

Confirmed, command or query 
 

Example: SWE:TIME 1  

Set a total sweep time of 1 s.  
SWE:TIME:AUTO?  

A query returns the value 1. 
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[SENSe<Ch>:]SWEep:TYPE LINear | LOGarithmic | SEGMent 

Selects the sweep type (frequency) and the position of the sweep points across the sweep range.  

<Ch> Channel number.  
 

LINear Lin. frequency sweep at constant source power 
(SOURce<Ch>:POWer<Pt>[:LEVel][:IMMediate][:AMPlitude]). The 
stimulus frequency ([SENSe<Ch>:]FREQuency:...) is swept in equidistant steps 
over the frequency range. In a Cartesian diagram, the x-axis is a linear frequency 
axis.  

LOGarithmic Log. frequency sweep. The frequency is swept in equidistant steps on a logarithmic 
scale. In a Cartesian diagram, the x-axis is a logarithmic frequency axis.  

SEGMent Segmented frequency sweep. The sweep range is composed of several continuous 
frequency ranges or single frequency points defined by means of the commands in 
the [SENSe<Ch>:]SEGMent<Seg>... subsystem.  

*RST value LINear 
 

SCPI, 
Command 
Types 

Device-specific, command or query 
 

Example: FUNC "XFR:POW:S12"  

Activate a frequency sweep and select the S-parameter S12 as measured parameter 
for channel and trace no. 1.  
SWE:TYPE LOG  

Change to sweep type Log Frequency. 
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Example: See SYSTem:SOUNd:ALARm[:STATe] 
 

 

SYSTem:USER:DISPlay:TITLe '<title>'  

Defines a title for the remote display.  

'<title>' Title (string variable)  
*RST value – (*RST does not affect the title) 

 
SCPI, Command Types Device-specific, command or query. 

 
Example: SYST:USER:DISP:TITL 'Remote test running' 

Define a title for the remote display.   
 

 

SYSTem:USER:KEY <ukey_no>[, '<ukey_name>']  

Labels a user-defined key in the remote display. In the query form the command returns whether or not a 
user-defined key was used.  

<ukey_no> Number of the user key 
Range [def. unit] 0 – Delete all user keys and restore the default keys (Go to Local, Display Off)

1 to 8 – user key numbers   
*RST value 0  

 
'<ukey_name>' Label for user key no. 1 to 8 (string variable)  

*RST value '' (empty string)  
 

SCPI, Command 
Types 

Device-specific, command or query. 
 

Example: SYST:USER:KEY 1, 'User S11'  

Define a user key no. 1 labeled S11. The user key is only labeled, no 
functionality has been assigned yet.   
SYST:USER:KEY:FUNC 1, 'S11'  

Assign the functionality 'S11' (select S11 as a measured quantity for the active 
trace) to the created user key.  
SYST:USER:KEY?  

The query returns 0,'', indicating that no user key has been pressed. If you 
press the user softkey no. 1, the response is 1, 'User S11'.  
CALC:PAR:MEAS? 'Trc1'  

The query returns 'S11','', indicating that the measured quantity for trace 'Trc1' 
has been changed.  
SYST:USER:KEY 0  

Delete the user key and restore the default keys..  
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CH4DATA)  

• As a trace with a name (string variable)  

The created memory trace can be specified as follows: 

• As the memory trace named Mem<n>[Trc<m>], where n = 1, ... 8 and Trc<m> is the name of the 
copied data trace (MDATA1, MDATA2, MDATA3, MDATA4, MDATA5, MDATA6, MDATA7, 
MDATA8)  

• As a memory trace with an arbitrary name (string variable)  

An existing memory trace with the same name is overwritten.  

 To copy a data trace which is not modified by any mathematical operations, use 
TRACe:COPY.   

<memory_trc> Name of the memory trace.   
Range [def. unit] <memory_trace> is either a string variable (enclosed in single or double quotes) 

or one of the following reserved names (no string variables): 
MDATA1 | MDATA2 | MDATA3 | MDATA4 | MDATA5 | MDATA6 | 

MDATA7 | MDATA8 (only for memory traces Mem<n>[Trc<m>], where n = 1, ... 
8; see list of trace names). [–] 

*RST value – 
 

<data_trc> Name of the data trace  
Range [def. unit] <data_trace> is either a string variable (enclosed in single or double quotes) or 

one of the following reserved names (no string variables): 
CH1DATA | CH2DATA | CH3DATA | CH4DATA (only for the active data 

trace in channels Ch1, Ch2, Ch3, Ch4; see list of trace names). [–] 
*RST value – 

 
SCPI, Command 
Types 

Confirmed, no query 
 

Example: *RST; SWE:POIN 20  

Create a trace with 20 sweep points, making the created trace the active trace 
of channel 1 (omitted optional mnemonic SENSe1). 
CALC:MATH:SDEF 'Trc1 / 2'; CALC:MATH:STAT ON  

Define a mathematical trace, dividing the data trace by 2. Activate the 
mathematical mode and display the mathematical trace instead of the data 
trace.  
TRAC:COPY:MATH 'Mem_Pt20',CH1DATA; CALC:MATH:STAT OFF  

Copy the current state of the mathematical trace to a memory trace named 
"Mem_Pt20". The memory trace is not displayed. Switch the display back to the 
data trace.  
DISP:WIND:TRAC2:FEED 'MEM_PT20'  

Display the created memory trace together with the data trace.  
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Create a trace with 20 sweep points, making the created trace the active trace of 
channel 1 (omitted optional mnemonic SENSe1).   
TRAC:STIM? CH1DATA  

Query the 20 stimulus values of the created trace. In the default format setting, 
the data is returned as a comma-separated list of 10-digit ASCII values.   
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channel suffix.  

! Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the 
DISPlay:WINDow<Wnd>:TRACe<WndTr>... commands numbers the different traces in a 
diagram area.  

! In remote control, it is possible to display the same trace in several diagram areas.  

! The analyzer provides several commands allowing a smooth transition between remote and 
manual control.  

// 

// 1. One channel, two traces, one diagram area  

// Reset the instrument, creating the default trace Trc1 in channel 1.  

// The default measured quantity is the forward transmission S-parameter S21.  

// The default format is dB Mag. 

*RST 

// 

// Create a second trace in channel 1, assign the format Phase,  
// and display the new trace in the same diagram area.  

CALCulate1:PARameter:SDEFine 'Trc2', 'S21'  // the trace becomes the active trace but is not 
displayed  

CALCulate1:FORMat PHASe  // the trace is referenced by the channel suffix 1  

DISPlay:WINDow1:TRACe2:FEED 'Trc2'  // display the second trace, numbering it the second 
trace in diagram area no. 1   

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 
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// 

// 

// 2. One channel, two traces, two diagram areas  

// Create a second diagram area, assign Trc2 to the new area, and remove it from the first area.  

DISPlay:WINDow2:STATe ON  

DISPlay:WINDow2:TRACe2:FEED 'Trc2'  // Trc2 is now displayed in both diagram areas   

DISPlay:WINDow1:TRACe2:DELete  

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 
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// 

// 

// 3. One channel, four traces, four diagram areas  

// Reset the instrument, add diagram areas no. 2, 3, 4.  

*RST; :DISPlay:WINDow2:STATe ON  

DISPlay:WINDow3:STATe ON  

DISPlay:WINDow4:STATe ON  

// 

// Assign the reflection parameter S11 to the default trace.  

:CALCulate1:PARameter:MEASure 'Trc1', 'S11'  

// 

// Assign the remaining S-parameters to new traces Trc2, Trc3, Tr4;  

// select the Smith chart format for the reflection parameters.  

CALCulate1:FORMat SMITh  // Smith chart for the active trace Trc1  

CALCulate1:PARameter:SDEFine 'Trc2', 'S21' 

CALCulate1:PARameter:SDEFine 'Trc3', 'S12' 
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CALCulate1:PARameter:SDEFine 'Trc4', 'S22'  

CALCulate1:FORMat SMITh  // Smith chart for the active trace Trc4, referenced by the channel 
number   

// 

// Display the new traces in diagram areas no. 2 to 4.  

DISPlay:WINDow2:TRACe2:FEED 'Trc2' 

DISPlay:WINDow3:TRACe3:FEED 'Trc3' 

DISPlay:WINDow4:TRACe4:FEED 'Trc4' 

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 

 
// 

//  Check the result in the trace manager  

// The trace manager gives an overview of the current channel/trace configuration  

DISPlay:MENU:KEY:EXECute 'Trace Manager' 
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! Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the 
DISPlay:WINDow<Wnd>:TRACe<WndTr>... commands numbers the different traces in a 
diagram area.  

! The analyzer provides several commands allowing a smooth transition between remote and 
manual control.  

// 

// 1. Create all channels and traces  

// Reset the instrument, creating the default trace Trc1 in channel 1.  

// The default measured quantity is the forward transmission S-parameter S21.  

// The default format is dB Mag. 

*RST 

// 

// Create two more traces in channel 1, assigning a trace name and a measured quantity  

// to each of them. Choose descriptive trace names (instead of the short default names used above).  

CALCulate1:PARameter:SDEFine 'Impedance_trace', 'Z-S21'  // the trace becomes the active trace 
for channel 1 but is not displayed  

CALCulate1:PARameter:SDEFine 'Admittance_trace', 'Y-S21'  // the trace becomes the active trace 
for channel 1  

// 

// Create channel 2 with one new trace, channel 3 with two new traces.  

CALCulate2:PARameter:SDEFine 'Ratio_trace', 'B1/B2'  

CALCulate3:PARameter:SDEFine 'Z_trace', 'Z21'   

CALCulate3:PARameter:SDEFine 'Y_trace', 'Y21'   

CALCulate3:PARameter:SELect 'Z_trace'  //  the trace created previously becomes the active 
trace for channel 3 

// So far, only the default trace is displayed.  

// 

//  Check the result in the trace manager  

// The trace manager gives an overview of the current channel/trace configuration  

DISPlay:MENU:KEY:EXECute 'Trace Manager' 

ManualsPlus.com

https://www.manualsplus.com/


R&S® ZVL Programming Examples 

Basic Tasks 

Operating Manual 1303.6580.32-01   476 

 
// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 

 
// 

// 
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// 2. Create second diagram area and display traces  

DISPlay:WINDow2:STATe ON  

DISPlay:WINDow1:TRACe2:FEED 'Admittance_trace' 

DISPlay:WINDow1:TRACe3:FEED 'Y_trace' 

DISPlay:WINDow2:TRACe1:FEED 'Impedance_trace' 

DISPlay:WINDow2:TRACe2:FEED 'Ratio_trace' 

DISPlay:WINDow2:TRACe3:FEED 'Z_trace' 

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 

 
// 

// 

// 3. Check and modify your configuration  

// Query the traces in channel 1.  

CALCulate1:PARameter:CATalog?  

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


R&S® ZVL Programming Examples 

Basic Tasks 

Operating Manual 1303.6580.32-01   479 

! Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the 
DISPlay:WINDow<Wnd>:TRACe<WndTr>... commands numbers the different traces in a 
diagram area.  

! The analyzer provides several commands allowing a smooth transition between remote and 
manual control.  

// 

// 

// 1. Create one channel, two traces, one diagram area  

// Reset the instrument, creating the default trace Trc1 in channel 1.  

// The default measured quantity is the forward transmission S-parameter S21.  

// The default format is dB Mag. 

*RST 

// 

// Create a second trace in channel 1, assign the format Phase,  
// and display the new trace in the same diagram area.  

CALCulate1:PARameter:SDEFine 'Trc2', 'S21'  // the trace becomes the active trace but is not 
displayed  

CALCulate1:FORMat PHASe  // the trace is referenced by the channel suffix 1  

DISPlay:WINDow1:TRACe2:FEED 'Trc2'  // display the second trace, numbering it the second 
trace in diagram area no. 1   

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 
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// 

// 

// 2. Marker settings  

// Adjust the sweep range to consider an interesting segment of the trace and re-scale the diagram.  

SENSe1:FREQuency:STARt 4.5 GHz; STOP 5.5 GHz  

DISPlay:WINDow1:TRACe1:Y:SCALe:AUTO ONCE  / in the autoscale command the trace is 
referenced by its number in the diagram  

// 

// Select trace Trc1 as the active trace of the channel, define a reference marker and a delta marker.  

// In the marker commands the active trace is referenced by the channel suffix.  

CALCulate1:PARameter:SELect 'Trc1'  

CALCulate1:MARKer1:STATe ON  // the marker is set to the center of the sweep range 

CALCulate1:MARKer1:DELTa:STATe ON  // this command also creates the reference marker 

CALCulate1:MARKer1:REFerence:X 4.5 GHz  // set the reference marker to the beginning 
of the sweep range  

// 

// Use the delta marker to search for the minimum of the trace and query the result.  
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CALCulate1:MARKer1:FUNCtion:EXECute MIN; RES?  // the query returns the stimulus and the 
response value at the marker position 

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 

 
// 

 Use the  CALCulate<Chn>:DATA... commands to retrieve the complete trace; see 
Retrieving Measurement Results.  

// 

// 

// 2. Limit lines and limit check  

// Remove all markers and define a limit line for the active trace.  

CALCulate1:MARKer1:AOFF  

CALCulate1:LIMit:DATA 1, 4500000000, 5500000000, -5, -5  //  define an upper limit line across the 
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entire sweep range  

CALCulate1:LIMit:DATA 2, 4500000000, 5000000000, -10, -15 

CALCulate1:LIMit:DATA 2, 5000000000, 5500000000, -15, -10  //  define two segments for the lower 
limit line  

// 

// Display the limit line and perform the limit check.  

CALCulate1:LIMit:DISPlay:STATe ON  

CALCulate1:LIMit:STATe ON; FAIL?  / if the trace is failed; the response is 1. 

// 

//  Check the result on the local screen  

// Go to local  

SYSTem:DISPlay:UPDate ONCE 

 
// 

//  Check the result in the Define Limit Line dialog  

// The Define Limit Line dialog gives an overview of the limit line segments of the active trace.  
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// Measure Standards 

:SENSe1:CORRection:COLLect:ACQuire:SELected  OPEN,  1 

:SENSe1:CORRection:COLLect:ACQuire:SELected  SHORT, 1 

:SENSe1:CORRection:COLLect:ACQuire:SELected  MATCH, 1 

// 

// Apply cal 

:SENSe1:CORRection:COLLect:SAVE:SELected 

// 

// 

// 2 port TOSM 

// Select cal procedure 

:SENSe1:CORRection:COLLect:METHod:DEFine     'Test SFK TOSM 12', TOSM, 1, 2 

// 

// Measure Standards 

:SENSe1:CORRection:COLLect:ACQuire:SELected  THROUGH, 1, 2 

:SENSe1:CORRection:COLLect:ACQuire:SELected  OPEN,  1 

:SENSe1:CORRection:COLLect:ACQuire:SELected  SHORT, 1 

:SENSe1:CORRection:COLLect:ACQuire:SELected  MATCH, 1 

:SENSe1:CORRection:COLLect:ACQuire:SELected  OPEN,  2 

:SENSe1:CORRection:COLLect:ACQuire:SELected  SHORT, 2 

:SENSe1:CORRection:COLLect:ACQuire:SELected  MATCH, 2 

// 

// Apply calibration 

:SENSe1:CORRection:COLLect:SAVE:SELected 

// 

// Save / load cal files 

// Save calibration in calibration file pool in directory 

// C:\Rohde&Schwarz\Nwa\Calibration\Data 

// the file name in the commands must not contain the path ! 

:MMEMORY:STORE:CORRection 1, 'OSM1 TOSM12.cal' 

// 

// load cal file from calibration file pool 

:MMEMORY:LOAD:CORRection  1, 'OSM1 TOSM12.cal' 
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:CALCULATE2:DATA? SDATA 

 

// Read last and previous trace data in channel 1 and 2  

:CALCULATE1:DATA:NSWEEP? SDATA, 1               // last trace data 

:CALCULATE1:DATA:NSWEEP? SDATA, 3               // previous trace data 

:CALCULATE2:DATA:NSWEEP? SDATA, 1               // last trace data 

:CALCULATE2:DATA:NSWEEP? SDATA, 4               // previous trace data 
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• Wired OR if several instruments are connected in parallel 

Pin assignment 

 
Bus lines  

1. Data bus with 8 lines D0 to D7The transmission is bit-parallel and 
byte-serial in the ASCII/ISO code. D0 is the least significant bit, D7 
the most significant bit.  

2. Control bus with five lines  

IFC (Interface Clear):active LOW resets the interfaces of the 
instruments connected to the default setting. 

ATN (Attention):active LOW signals the transmission of interface 
messages, inactive HIGH signals the transmission of device 
messages. 

SRQ (Service Request):active LOW enables the connected device to 
send a service request to the controller. 

REN (Remote Enable):active LOW permits switchover to remote 
control. 

EOI (End or Identify):has two functions in connection with ATN: 
ATN=HIGH active LOW marks the end of data transmission. 
ATN=LOW active LOW triggers a parallel poll. 

3.Handshake bus with three lines 

DAV (Data Valid):active LOW signals a valid data byte on the data 
bus. 

NRFD (Not Ready For Data):active LOW signals that one of the 
connected devices is not ready for data transfer. 

NDAC (Not Data Accepted):active LOW signals that the instrument 
connected is accepting the data on the data bus. 

The analyzer provides the following functions to communicate via GPIB bus: 

• Interface functions 
• Interface messages 
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