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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
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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.

* 4+

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.

Quick start Guide 1303,6538.6201
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Glossary of Terms

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.

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
guantities 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

Quick start Guide 1303,6538.6201 L
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means of a calibration.

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.

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.

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.

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

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).

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.

Quick start Guide 1303,6538.6201
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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.

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.

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.

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.

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.

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.

Quick start Guide 1303,6538.6201
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Front Panel Tour

1 Preparing fOor US@. .ot 11

L1 Front PANE] TOUT wooieiiiieciie ettt e e 11

I O B 17 o] - OO TP PP PP P PPPPPPOPPPPRPPPI 12
112 SEUUP KBYS. . ittt 12
O T ¥ o T o o 1 1= £ S 13
O A NPV To T= Ui o] T =)V S 14
1.1.5  Data ENIY KEYS ..ooiiiiiiiiiiiiiiiiie ettt 15
116 ROLANY KNOD ...ooiiiiiiii ettt 16
O O A S = 1 o | ) S 16
O O T =1 o] PP PR PPPRRTPRI 17
1.1.9  USB CONNECIOIS ...cceoiiiiiitiiiieie sttt sttt e e e s s er e s e s e s e e e e ee s 17
1.1.10  PROBE POWER... .o 18
1.2 REAI PANEI TOUT ..ottt 19
1.3  Putting the Instrument into OPEration .........ceevveeii i 21
1.3.1 Unpacking the Instrument and Checking the Shipment ...........cccoeeiiiii e 21
1.3.2  INSTTUMENTE SEIUPD .oovriiiiiiiriiiie it e e e e s 22
G J0C T = 7=T o Tod o N o] o J @ o =1 = L1 T o RS 22
1.3.4  Mounting iN @ 19" RACK......uuiiiiie it e e e e e e e e e e e e e e eee s 23
1.3.5  EMI ProteCtiVe MEASUIES........ceiiiiiiiieiiiite ettt st ettt ettt e st e e s e s 23
1.3.6  POWEr SUPPIY OPLIONS ...eveiiiiiiiieiitiie ettt e st e s e e e nnnnee s 23
1.3.7 Connecting the Instrument t0 the AC SUPPIY ..eveveeeeeiriiiiiiieee e 24
1.3.8  POWEr ON AN Off e 24
1.3.9 Standby and Ready State with AC POWer SUPPIY ......ccvvvviiiiiiiiiiieeiie e 25
1.3.10  REPIACING FUSES ...coeiiiiiieiiiiiee ettt ettt et e st e e e st e e e s bre e e e s anreeee e 25
1.3.11 DC Power SUpPlY and Battery .........uueeeieeeiiiiiiiieieeeeessiieieeeee e e s s ssntnnneeeeeesssnnsnnneeeseeees 26
1.3.12 Charging the Battery ........uuueiiiieiiiiiiiieeeee e e see e e e e e s s e e e e e e s s e e e e e e e s snnnnanneeaaees 26
(R R 11 g =T =T g ot PO PP PP PTPPPN 28
1.4.1  Storing and PaCKiNG........eeiiiiiiiieiiiiie ettt 28
1.5 Starting the Analyzer and Shutting DOWN .......ccooiiiiiiiiiiiee e 29
1.6 Connecting EXternal ACCESSOIIES. .cuiuiiiiiiiiiiieiiee e e sttt e e e e e e e e e e 30


https://www.manualsplus.com/

ManualsPlus.com

Preparing for Use

Front Panel Tour
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| Preparing for Use
Rear Panel Tour

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.

20
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Putting the Instrument into Operation

¢ 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.

L 4 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 5h
AC power supply, instrument is switched on 9h
DC power supply, instrument is switched off 5h
DC power supply, instrument is switched on 9h
External charging (battery removed) 5h
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Remote Control in a LAN

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. Inthe 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.:

Quik Start Guide 1303,6538.6201 !
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Reflection Measurements
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Memxt »

Calibration x|

[ Same Cannectar Type at All Parts |

ﬂ| Connector Ref Imp Calibration Kit |
1 NBOO - 500 24221 typical j

Import Kit... |

Af least one of the used calibration kits contains default or bypical data,
Flease load or edit the characteristic data of the kit that vou actually use.

< Back | INext > | Cancel | Help |

4. Inthe first dialog of the wizard, select the calibration kit (here: ZV-Z21) and the
test port connector (here: N 50 Q (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.

x
Measured Standards (1 of 13: Short () 0 Hz .. 18 GHz in Zv-221

CF3) Port1: NE0 0 ()
(7] Shortim) 0Hz .. 18 GHz in 2v-221 typ

4 | i

¥ Show Measurement Diagram Measured at Port 1(f), 2%-221 tynical

v Keep Measurement Data for >FRepeat Previous Cal< Abar Sweep |
< Back I Applhy | Cancel | Help |

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.

Getting Started

Quick Start Guide 1303.6538.62- 43


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com

Reflection Measurements

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.

46
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Getting Started

Basic Tasks

Expand | Compress
xpan mp >

-
Trace-=
Marker-= #
Marker  B| o« Marker 1., -— Activate
Meas B Marker 2.,
Format — »|  Marker 3.,
Scale 4 Ref Marker, ., -f Opan dia'og
Lnes g Deelta Mode
My - Ref Mk
All Mkrs CFF
Mkr Format ¢ | <—— Open submenu
Mare Mkrs b
Coupled Mkrs
Discrete Mkrs
Mkr Properties. ..
Esxpart Mkrs. ..

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.
2.

Press a softkey or a menu item followed by three dots to open a dialog.

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.

SelectMkr. [Marker 1 -] Stmulus: [300015GHz 2]~

MName: |Mkr 1 ﬁ Fnrm.;t |Deiau|t j

Press the cursor keys to switch between several entries in a list of alternative or
independent settings.
~Mode-

¥ Marker On

v Fixed Marker
I Delta Mode
I Discrete Mode

I~ All Mkrs Coupled

48


https://www.manualsplus.com/



https://www.manualsplus.com/

res®zvL Getting Started

Basic Tasks
€ Use. or —to enter a dot or a hyphen.
| LT | | A"..l € Use the sign key to change from upper case to lower case and vice versa.

€ Use the checkmark key to enter a space.
( & m 4 Use the BACK key to correct wrong entries, deleting the character to the left of the

current cursor position.
4 Press ENTER to complete an entry.
ENTER E # Press ESC CANCEL to close the popup dialog, discarding the entries made.

3. To enter letters you can also 1i1se one of the following methods:

4 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.

Press ENTER or the Checkmark key to open the on-screen keyboard.

Use the cursor keys or turn the rotary knob to move the cursor to a character.
Press ENTER or the rotary knob to select the character for the input string.

After completing the input string use the Right Field key to move to the OK button.
Press ENTER or the rotary knob to apply your selection and close the keyboard.

o 0k w D

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.

Quik Start Guide 1303,6538.62:01
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Basic Tasks

€ 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.

4 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.

Trc1 PRl Polar 026U/ Ref13U
Tre3 Smith 0.2/ Ref1U

To change the Reference Value use one of the following methods:

€ Press the SCALE function key on the front panel.

4 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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Basic Tasks
Trace

Trace-= b |
MY Marker Search b
Marker  »  Max Search
Meas b Mext Peak
;E:;at : Start = Marker
lines . Stop = Marker

Center = Marker

Ref Yalue = Marker
Max = Marker
Min = Marker

Zero Delay at Marker

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.

Activate Mkr 1 and click Trace — Marker --> — Start = Marker.
Activate Mkr 2 and click Trace — Marker --> — Stop = Marker.
Use a definite Span

Create a marker and set it to delta mode.

The analyzer automatically creates a reference marker in addition to the delta
marker.

NEoewDN

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.


https://www.manualsplus.com/

Basic Concepts

3 SYSLEM OVEIVIEW ... e e e e et s e e e e e e e e e e e e eeeaees 57

0 = - 1Y o O o o3 -1 o) £ SRS 57
3.1l GlODAI RESOUICES ....oeiiiiiiiiiee ittt ettt et s et e e st e e e nnr e e e annns 58
0 I R S T (1 oL PP PPTI 58
3.1.2 Traces, Channels, and Diagram AFEAS ...........ccccurrrrereeeisiiiirrireeeeesssnsrneeeeeeessssnnsnnneees 58
0 2 R I - Vo0 1= 1] o S 59
3.1.2.2  ChanNEl SELHNGS ...vveeeitieeeeiiiiie ettt ettt ettt ettt e st e e s st e s ab e e e e s anbne e e e snneee s 60
.13 DALA FIOW . ceiiiiiiiiii et 60
3.1.4 Navigation TOOIS 0f the SCIrEEN.........o ot 62
.14 L MENU BAT e 62
3.1.4.2  MENU SHTUCTUIE ...oeeiiiiiiiiiitre ettt e s r e e e s s e e ne s 63
R B B S0 11 (=) = - S PO PP PPP PRI 64
N I R o (o o f == U =T I )V = 7 RS 65
3145 SHAIUS B ....eeeiie ettt 66
3.1.5 Display Elements in the Diagram AlCa...........ccuveiiiiiieiiiiiee e 66
0 0 70 A I 1 =TT UPPPPT PR 67
I 0L T I - (o 1 OO PR PO UPRRROTIN 67
TNt I TR T I = o =T Y/ 0TSSP 68
3.1.5.4 Trace List and Trace SeiNGS......cuueieiirriieiiiiiie ittt e e e 69
L1585  MAIKEIS ..ttt e b e et e e e e e e s e 70
3.1.5.6  Marker INfO FIelt ......ccoiiiiiieciiee e 71
0 TR A @ ¢ = Vg 1 L= IR 1 4] o R 72
3.1.5.8  CONEXE MEBIUS ....ooiiiiiiiiiiiiiieeit et e e e e e a e e 73
I T B - oo L TP TP PP RP T OPPPP 74
3.1.6.1 Immediate vs. Confirmed SetliNgS........uuuiiiiiiiiiieiiie e 74
3.1.6.2  ON-Screen KEYDOAIU ..........uuuiiiieeiiiiiiieie e e s et ee e e e s e e e e s e e st re e e e e e e s s snnnreneeeaee s 75
3.1.6.3  PASIE MAIKEI LIST....eeiiiiiiiieiiiiiie ittt e e e e s e e as 75
3.1.6.4  NUMENC ENIY BAI ..ooiiiiiiiiiiit ettt 76
3.1.7 Display Formats and Diagram TYPES .....uueereeeriiiiirrrrrereeessiiirennreeeeessssnssneereeesssannnnneees 76
3.1.7.1  CarteSian DIAgramMS ......cccuuuieiiieee e e ittt ee e e s s st e e e e e e s s st ae e e e e e e s s santeeeeeeeeeannnrnraeeeaeeanan 77

Quick Start Gui 55


https://www.manualsplus.com/

ManualsPlus.com

System Overview

Basic Concepts

3.1.7.2  Conversion of Complex into Real QUAaNTItIES...........ceeiiiiiiiiiiiiic e 78
0 I A B o] F- T gl D= o | - 1 SRR 78
0 A S S o 0111 0 O g - 1 SR PP RS 79
3.1.7.5 Inverted SMIth CRAIT........ccoiiiiiiiiiiiie e e e e 81
3.1.7.6  Measured Quantities and Display FOrMALS ..........cccceeriiriiiiiiiiie e 84
3.2 Measured QUANTITIES ...viiiiii e s s e e e e e e s s s e e e e e e s s s reeeeeeeeanne 85
3.2.1  S-PANGIMEIEIS...ccci ittt 85
3.2.2  IMPEdANCE PArAMELEIS ......cciiiiiiiiiiiie ettt ettt e e e e s e e e e e e e e 86
3.2.2.1  Converted IMPEUANCES.......ocuuiiie ittt e e snb e snnnee s 86
3.2.3  AJMItANCE PArAQMELEIS .....viii ettt 87
3.2.3.1  Converted ADMITANCES .......cccvieiieeiei et nnee s 87
3.3 Calibration OVEIVIEW .......ueiiiiiiiiiie ittt e et e e nnb e e e s siraeee e 89
3.3.1 Calibration Standards and Calibration KitS.............ccccceiiiiieiiiiiee e 90
R 0 0 R 0= 110 = 11 [T I 187/ o =SSR 90

Quic 56


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com

System Overview

Basic Concepts

RAW
WAVE QUANTITIES

Channel data flow
(for all traces of the channel)

OFFSET
* S - Parameters (no conv.)
+S;
Y.S

S - Parameters

Data Access Points:
1, 2 Import/Export Data
3 Apply cal pool data/ copy to cal pool

Trace data flow
(for individual traces)

TRACE
FORMAT

SMOO-
THING
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1_ahder 1 2000000 GHz 16425
jfi 40 2
815 62 pH
Start 40 hHz Puwr -10 dBrm Stop 6 GHz

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/Z, = 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).

BH 1 shder 1 2.000000 GHz 52,212 mE
2,;——— - 18885 ms
e 487 .40 pH

Sl e

Start 40 hiHz Pur -10 dBm Stop fi GHz

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/Y, = 1, where Y, 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 I' (e.g. S11, S»»), 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):

YIYo=(1-T)/(1+I)

From this equation it is easy to relate the real and imaginary components of the
complex admittance to the real and imaginary parts of I'

1- Re(I')2 — Im(I")?
[1+ Re(I) [ + Im(1")?’

—2-Im(")

G=ReY/Y,) = [1+Re(D)f +Im(r)*

B=Im(Y/Y,)=

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 I" plane (I" = 0) is mapped to the reference admittance Y,
whereas the circle with |I'| = 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

Short-circuited
load (Y = infinity) Open-circuited

load (Y =0)

Arcs of equal

Matching susceptance

admittance (Y =Y,)

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 —180°.

€ The magnitude of the reflection coefficient of an open circuit (Y =0, | = 0) is one, its
phase is zero.
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Measured Quantities

Example:
Y11 is the input admittance of a 2-port DUT that is terminated at its output with the

reference impedance Z, (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.

88
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Calibration Type Standards Parameters Error Terms General Application
Accuracy
TOSM Open, Short, All Reflection High Reflection and transmission
Match” (at tracking, measurements on DUTSs with 2
each port), Source match, ports.
Through? Directivity,
(between the 2 Load match,
ports) Transmission
tracking

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, Sz, ...) are calibrated with an open or a
short standard providing the reflection tracking error term.

4 Two-port (transmission) S-parameters (Si,, Sy, ...) 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. Si1

and S,;) or reverse S-parameters (e.g. S,, and S;,) 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 Number of standard Number of error terms
connected measurements

2 2*3 2*3 2*3
+1=7 +2*1=8 +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.

Quik Star Guide 1303,6538.6201 L


https://www.manualsplus.com/

R&S®ZVL Measurement Examples

Simple Measurement Tasks

4 Measurement EXamPIES ... i e 94
SiIMpPle MeaSUrEMENT TASKS ....cciiiiiiii et 94
DiSplay CONfIQUIATION .......cceiiiiiieeiitie etttk e et e e s st e e e st e e e e e st e e e e e sbr e e e e aabreeesanneeeeeanes 94
To select or define a color scheme for the diagrams and their display elements ... ..........cccceeee 94
TO change the MaArker COIOTS.......ooiuiiiiiiee e e e e e e e e e e e e e e s s e ennraeeee e e s 94
1ol (=TT o I Oe ] 11 o] PP O PP OPPPPRUPTP 95
To move an active setup window within the available Space ..........cccccceiiiiieiiiii e 95
TO size the active SELUP WINAOW ......cc.uiiiiiiiiiie ettt e et e e e st e e e s snbaeeessnbeeeennes 95
(Do vz B I = 101 =T PP PPR PRSP 95
TO COPY the GCHVE SEIUP ...uveiiiiiiiiee ettt e et e e et e e e s sbbe e e e s areeeeeaaes 95
To load a setup stored on an external deVICE... ........ocviiiiiiiiiee i 96

ST 11T U] o ST o ISP 96
TO Set UP @ LiN FrEQUENCY SWEEP... .eevieeeiiiiiiieiiieie e e s e ettt et e e e e s s s sataee e e e e e e s s snnntaaneeeeeessssnsanneeeeeeaans 96
TO Set Up 8 LOG FreQUENCY SWEEP... ..ciciiiiiiiiiiiiiee ettt e e e e e e e e e e e 96
To Set up a Segmented FreqUENCY SWEEP... ..ciiuuiiieiiiiiieeeitieeeestiee e s st e e st e e e ssbre e e e s snreeeessnrreeenans 97
(@01 1] 4 aTV2= 1A To ] o E RSP PST 97
Optimizing the MeasuremMent SPEEU..........ccuii i e e e e e e e e e e nnnreaeeas 97
To find the best Set Of SWEEP POINTS. .. ...cooiiiiiii e 97
To find the appropriate noise reduction SETHINGS... .....cveiiiiiiiii e 98
LOF= 111 o] 7= 11 o] HOT O PP PR PP OPRPTRI 98
Calibrating a Measurement Channel ............oooiiiiiiiiiir e e e nraaeeas 98
Select and perform a manual CaliDration .............cooiiiiiiiiiii e 98


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 GUI Reference

Control Menus

5 GUI REIEIENCE ..ot e e 105
CONTIOI IMBINUS ..ttt ettt e e e ekt e e e sh ket e e e oa bt e e e aab bt e e e abbe e e e e bbb e e e s anbeeesaabeeeeeanes 105
Y] (0] (TR POPI 106
Lo 1Y PP TP PR 106
S Z e e e e e e n e s e e e e 106
IVINIMUIZE ..ttt ettt ookttt e skt et e e e e s bt e e aa b bt e e e aab b et e e s bbb e e snbbe e e e s nnne e s 106
IVIBIXITTIIZIE .ttt ettt ookt o4kttt oo h b et e e ea ket e e aab b et e e s b b et e e e nn et e e b e e e e e nnre e s 106
(O [0 1] T OO T PR PTRRRPPR 106
[N =« SOOI 106
NWE-FITE IMBINU ...t ettt et e e e et b e e e e et b e e e e b e e e e e nnes 107
12T 107
(O [0 1] T OO T PR PTRRRPPR 108
RECAIINWE ...ttt e r e s et s e e sn e e e e e e n e e e e e s e e neees 108
(@11 o I B =1 o o F OO PP PP PPPPPUPPPPPTNE 108
SAVE NWEL ...ttt e e et e e e e et e e e st r e e e st r e e e e e na e 109
SAVE NWE AS ...ttt ettt e e e st e e s s et e e e e e e e e e e e e e e e e 109

S T- Y AN - | o To [ EEE 109
Lo [ IS =1 (U] o PP PP PR PPPPP 110
Page SEIUP DIAlOJ. .. .cceiiueiiieiiiiie ettt 110
RECENT FIIE ..ttt h et s b e e e b et e s nn e e e b e e b e e nnre e e neeas 111
O RPTPRTPTPRPT 112
THACE IMBINU ..ottt e e oottt e e e e e e e et e e e e s e e s b e et e e e e e e s e n e e e e e e nennn e s 112
LI (eI PP PP PPPPPPPPPPRT 113
Data => MEBIM ..o 114
MaALh = DALA/MEIM ...ttt se e et e e e e nn e re e e 114
= L Il D= = 1Y =T o PSP U P PP PURT P 115
SINOW DAL ...ttt ettt e e st e e e st e e e e sk b e e e e e b e e e e sk et e e e e b e e e e e ann e e s nnrn e e e e e 115
SROW IMEBIM ...ttt et e st e e e s b bt e st e e et et e sbe e e sbneesnreeenneeennreen 115
TTACES ..o e 115
=] (=T ot B = (o T OO PTO PP PP PUPPPPPPPPPN 117


https://www.manualsplus.com/

R&S® ZVT_‘ N GUI Reference

Control Menus

F Yo [0 B = (o PP P PP PPPPPP P 117
Yo (o B = Vot = o T Y (=T PSS 117
(Do o] (N = Loy PP PR PPR TR 118
E ST o [ D= Lo [ =T W PP PP P PR PP PP 118
ASSIGN CRANNEL ...t s et s et e e e b et e e e n bt e e e s br e e e e anre e e e e nreas 118
TEACE IMBINAGEN ....eeiiieeiiitet ettt e e ettt e e e e e oottt ettt e e e e e s bbb b e e et e e e e e s aa bbb et e e e e e e e e asnb bbb e e e eeeeaaannbeeeaaaeaeas 119
TrACE STALISTICS 1. eveeeiee ettt e e st s e e r e n e re e nee s 121
SMOOLNING Ottt e e sttt e e e sa b bt e e e sabe e e e e sabbe e e e sbbeeeesabbeeeesnbneeeeane 126
SMOOTNING APEITUIE ...ttt e et e e e st e e e e st e e e e e st b e e e e s abbe e e e s anbneeesanneeeeanes 126
[ gl ool 7] (o o] ¢ A B - L - LTRSS 127
Shift RESPONSE VAIUE.... ..eeeeiiieiii ittt e e e e s e e e e e e e e s e s aa e ee e e e e e s e asnrrenaeeenan 133
Shift SHMUIUS VAIUE... .ottt e e s b e e e s ribe e e e e sreeeeeaaes 134
Y= Vg (0] [0 I o B OO T PP PP PP PPOPPPP PO 134
RESTAM HOIG.......eeeeeee et se b et bt e sb e e e be e e snreesnre e e nnneen 134
=T =T PSP PRSP 135
N1 Y- 1SR PPRRRR 135
STANT = IMIBIKEY ...kt e h e e e sa e et e e sa b e e e e e st e e e e e abee e e e sbne e e s anrneeeeane 136
S (o] o Il 1Y =T (=] SO RPPUPRROPPRP 136
(01T g1 (=T g Y - 14 (T PP PSP PR PR 136
RET VAIUE = IMAIKET ..ottt e b e e et e e st e e 136
= D 1V o (=] S PP T PP PPOPPPP PO 136
T T Y F= T g =T OO PO PP PP PP PFRPRR 137
ZEr0 DEIAY @t MAIKET ... . .eeieeiiie e e e it e e e e e e e e e e e e s e s et ae e e e e e e e e s natateeeeeeesesnnnrenaaeeaean 137
= N ST =T 1 (o] TP PP PP PP PP 137
IMIBITKEE SBAICI ...ttt s ket e e st e e st e e e e s b e e e e s bbe e e e snne e e e snnneee s 137
Yo D ST Y= T ol o T O TSRO PP R PPRPTRUPRI 138
T IS YT o PP PP PR TR 138
PRAK SEAICN > ...ttt ettt e et e e st e e e te e anbe e e nreeenareen 139
SPEAK SEAICH ... et e e e e e e e aae 139
LI L0 = SO PO T PP PTOPPPPPRPTN 139


https://www.manualsplus.com/

R&S® ZVL GUI Reference

Control Menus

BaANUIIEET ...t 141
DBF PRAK ...ttt e h e e e bt e s b e e e bn e e are e nnre e nnreea 147
Y= T (o g T = L o =S 148
Y= ] I = T ] o O PP PP OPPRP P 149
= 14 ] PP OPEPO P PP OTP PPN 150
Y =T = O R T TP PP PP PRTPRRPPRIN 152
RET IMAIKET ...ttt e e 152
(D= e= 1Y (o o L= PP PP PP OPPRP P 153
RETF.IMAIKEN = IMAIKET ...ttt e st e s et e e e e e 153
ALIMKIS Off ettt e e bt e s h bt e e b et e sb b e e e be e e snreesnbeeanre e e naneeennes 153
Yl o] 4= PP PPRUTRRPR 153
IVIOTE VKIS ..ttt e et e e ekt e ook b et e e e e a b bt e e e sab et e e e nb b e e e e anbb e e e anbbe e e e enrnas 155
(008 o1 [=To 1Y (£ TP PO PP PP PP PPPPPPPPPPPIN 155
DISCIEIE MKIS ...ttt etttk e st e e e h e e b et e e sb e e sab e e e snbe e e beeessbeeeannennneeennneen 156
g o] o =T 11 OSSR 156
EXPOIE IMKIS..... ettt e bt e e e et e e st e e e ekt e e ek b et e e e nbe e e s bbe e e e e nres 158
[T L PP PR POPP 158
S1L, S12, S21, S22 ...ttt bbb bt Rt bt b e be e bt e ean e e naee e 159
0] 0 =T F= U o =TSSR 160
F Yo 11T o[ PO PP PPPPP P 161
St o] |1 = 101 (0] £ ST TP PP PP PP P PP PUPPPPPPPPPTIN 162
[0 10 0= OSSP PP 163
[0 1S 1. - Vo PR 165
PRI .. e e e et e e nres 165
I 10111 1TSS PPRRT 165
o] F- ST PR OUP PR PPRRPTRPUPRI 166
LT 0T8T o TN 3= F- SR 166
Y 01T U PO P PP RRPT PR PPPPP 167
SV R 168
[T Y= To TSP PP PPPPPTTN 169

Operating Manual 130365803201 Ty


https://www.manualsplus.com/

R&S® ZVL GUI Reference

Control Menus

REAI .t e e e e e e e e e r e e e e e e e 169
[0 F= Vo PP PP TR PPPUPUPPPPPRN 170
101V 1011 o PP R PR 170
UNWIAPPET PRESE ...ttt e et e st e e e sbae e e s 170
ST or= 1= O T PP PP P PPPPPP P 171
F T (01 o [ T PO TP PP RPN 172
SCAIE / DIVttt E e na 172
RET VAIUE ...ttt e st e e e et e e s et et e s bb e e e e nrns 172
RET POSITION ...ttt e ekt e e s aa et e e e e s b et e e e aab e e e e anbre e e bre e e e e nrnas 173
(@Y= T4 = | Y | SRR PPP PR 173
SPIE AL et h b E R b bbb e bt b nae e 174
= V] 0T SRR PPRRRR 174
T OO TP PPPP 175
SNOW LIMIE LINE ..ttt sttt et et s e e st esb e e s nbe e e ssneesnre e e sneeennnee e 176
LIMIt CRECK ON ...ttt s e s e nre e e nnree e 177
(=TI =1=T= o 1 o DO PP PO PP OPPRTPI 178
DefiNg LIMIt LINE ..ottt st e s st e e e et e e e e snn e e e e s 178
(o] gp o] g1 v= L I o= T T PP PP UPRPFRRPRI 182
Global Limit CRECK ON......oiiiiiiii ettt nnn e ennee e 183
CRANNEI IMEBINU .ottt e ettt e ettt e e et bt e e e s abbe e e e s sabe e e e e sabaeesanbeeeeeane 184
CBNBT, SPAN .. 184
PUWE BV .ttt ettt o4+ 4okttt e e oo e 4o bbb ettt e e e e e e AR a e e et e e e e e e e bnbbe e e e e e e annrnneees 185
0T ST URP 186
Y (= o AN =T o T o} o 1SRRI 187
L © ] 1 S TP TU O PUPRPTN 187
MEAS BANAWIALN ...ttt e et s b e e bn e sre e e sane e nnr e e 187
O | TR U P UPTOTRPURRPRTPPIN 188
] 1= T A O PP O PP PP PPPPPPPPPPPNE 189
10 o=To W OF=11] o] r= 11 (o] o PR P PP PP PP PP PPPPRUPPPPPIN 191
REPEAL PrEV Cal ...ttt ettt e e et e e e sttt e e e st e e s et e e e e n b e e e e nne e e e e nres 196

Operating Manual 130365803201 Ty


https://www.manualsplus.com/

R&S® ZVT_‘ N GUI Reference

Control Menus
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Trace-= F Traces Select Trace...
Marker-= » Diata - = Mern
add Trace
Marker » )
Meas R Math = DataMem add Trace + Diag Area
rath = Mata-Men Delete Trace
Farrnak g
Scale b Show Data Assign Diag Area. ..
Lines » Show [Mem Assign izhannel, ..
Trace Statistics L Trace Managet...

Smookhing on
Smoathing Aperture, .,

Import) Export Data r

shift Response Yalue. .,
Shift Stimulus Yalue, .,

Max Hold COn
Restark Hald

e 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).

e Add Trace creates a new trace in the current diagram area.

e Add Trace + Diag. Area generates a new trace in a new diagram area.
e Delete Trace deletes the active trace.

e Assign Diag. Area assigns the active trace to another diagram area.

e Assign Channel assigns the active trace to another channel.

e 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):

dB Mag 40dBS Ref-200dB Ch1 Invisible
Fhase 45°)7 Ref(d"

dB Mag 10dB S Ref0dB Ch2 Math
MemaTr:T] dB Mag 10dB7 Ref0dB Chi

e 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:

Tre3 dB Mag 10dBY Ref0 dB

dB Mag 10dB/ Ref0dB

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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¢ Areaindicates the diagram area of each trace.
e Scale shows which traces use common scaling and format settings.

®Ru|es 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:

e 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 ].

e 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 / Delete

Add new Trace Delete Trace
Channel; Area; Trace:
| Chi v| | MeEw v| add TrcZ s Delete
[ Close ] [ Help ]

e 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.

o 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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Trace

g Traces k

Marker-= ® Drata -= Mem
Marker r

MMath = mata)em
Meas ’ Math = Data-M
Farmat ~ » ST e
Scale * w Show Data
Lines k Shiow Mem

Trace Statiskics Ming Max] Pk-Pk
Phase Delay) El Length

Smoothing Con
Smoothing Aperture, .. Mean, Skd Dey

RMS

I E/ E k Crak 3
mport] Export Data Ewal Range. ..

shift Response Yalue. ..

Campression Poink
Shift Stirmulus Yalue, .. :

Define Compression Yalue, ..

Max Hold On
Restart Haold

e Min/Max/Pk-Pk displays or hides the essential statistical parameters of the trace in the selected
evaluation range.

e Phase Delay/El Length displays or hides the phase delay and the electrical length of the trace in
the selected evaluation range (Eval Range...).

e Mean/Std Dev displays or hides the arithmetic mean value and the standard deviation of the trace
in the selected evaluation range.

e RMS displays or hides the RMS value of the trace in the selected evaluation range.

e Eval Range... opens a dialog to define the range for the statistical and phase evaluation and for
the compression point measurement.

e Compression Point starts the x-dB compression point evaluation
e 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...).

min: 1756754 °
W a 123.3545°
Pk-Pk 299.0299°
Mean: -E7ES "
SDev: 25.6680° |
AMS:  -16.3608°

®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 x; and n corresponding
response values y; (measurement points).
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Mean is the arithmetic mean value of all response values:

Mean = li}’i
1

=1

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

1 1
Std. Dev.= [=>"(y, - => y,)°
fi Fi =1

=1
e Max. and Min. are the largest and the smallest of all response values y;.
e RMS is the root mean square (effective value) of all response values:

e P-Pis 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.

i R ——

Delay: 392764 ps o
EL: 117748 mm !

®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.

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

 Af,
360°AF

where Af is the width of the evaluation range and A® is the corresponding phase change. See
also note on transmission and reflection parameters below.

e 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.

o 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.

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

A

&

x dB

L

CmplIn pr

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 (|a,| —> x*|a,| === |b,| —>
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x*|by|, 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:

Trace Statistics
Cmp n: -394 dBEm
Cmp Out; -534 dBEm

e Cmp Inis the stimulus level at the compression point in units of dBm.

e Cmp Out is the magnitude of the wave reflected or transmitted by the DUT. If an S-parameter S; is
measured, then Cmp Out is the magnitude of the wave b;.

e 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:STATiIstics: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.

:jggﬂygligﬁ.ﬂiggg:
Evaluation Range: @
Start: | 2 GHz= i:_,ij
Stop: | 3GHz |6 &

Fange Limik Lines On

[ Close ] [ Help ]

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 x;
between the Start and Stop value of the evaluation range:

Start = x; = Stop
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ImportData

Lok i | I TEMP V| (&) ¥ - [T

I skinpreview 7

ICvEE

@ Testtrace.s1p

File narme: |Testtrace.s1 p |E| [ Upen ]
Files of type: | Touchstone files [“s1p"s2p s3p% sdp] W | [ Cancel ]

[ ]Import Data To Mew Mem

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:

e 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.

Select Pa... |X|
511
512
521
S22

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.

o When a *.slp file is opened the Select Parameter box indicates the 1-port (reflection)

Operating Mant 128


https://www.manualsplus.com/

R&S® ZVL GUI Reference

Trace Menu

parameter S11, irrespective of the actual S-parameter stored in the file.

==

o 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.:

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

Export Complex Data

Save in; | (9 Traces v| « s s

Mame = Size Type

|ﬂ TEST_comples,csy 14 KB (C3% File

|ﬂ TEST_format.csy 15KB (5% File

< J 3
File name: |TEST_n::n:-mpIe:-:.n:w A |@ Save ]
Save as type: |,-‘.‘-.S|:|| Files [*.c3v) w | [ Cancel ]
Cutput Format: |ReaI-Imag W |

Conkents: |.ﬁ.ctive Trace b | Ask ko Overwrite
Decimal Separator: |F'n:|int il |

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.

e 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.

Operating Manual 130365803201 LY
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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.

*slp 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>? 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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Export Formatted Data

Save i | 9 Traces O T -
Marne =~ Size Type

|ﬂ TEST _complex.csv 14 KE (C3¥ File

|ﬂ TEST_farmat.csy 15KB 5V File

2 il | |
File name: |TEST_f|:urmat.|:sv w | @[ Save ]
Save as lype: |,-'l'-.5|:|| Files [* cav) v | [ Catcel ]
Cukput Farmat: |Lin Mag-Phase ' |
Contents: Active Trace Ask bo Overwrite
Decimal Separator: |F‘|:|int W |

Trace File Formats

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

e Touchstone (*.s<n>p) files
e ASCII (*.csv) files
e 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
I Measurement: S11

1 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.
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<Normalizing impedance> Impedance system in which the data was defined. The analyzer
uses 50.0000 Q.

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:

e 1-port files (*.s1p)

e Freq Re(S11) Im(S11)

e S11 can be replaced by an any S-parameter, so the *slp format is suitable for exporting an
arbitrary data trace representing an S-parameter.

e 2-port files (*.s2p)
e Freq Re(S11) Im(S11) Re(S21) Im(S21) Re(S12) Im(S12) Re(S22) Im(S22)
e (all values arranged in 1 line)
e 3-port files (*.s3p)
e Freq Re(S11) Im(S11) Re(S12) Im(S12) Re(S13) Im(S13)
e Re(S21) Im(S21) Re(S22) Im(S22) Re(S23) Im(S23)
e Re(S31) Im(S31) Re(S32) Im(S32) Re(S33) Im(S33)
e (values arranged in 3 lines)
e 4-port files (*.s4p)
e Freq Re(S11) Im(S11) Re(S12) Im(S12) Re(S13) Im(S13) Re(S14) Im(S14)
e Re(S21) Im(S21) Re(S22) Im(S22) Re(S23) Im(S23) Re(S24) Im(S24)
e Re(S31) Im(S31) Re(S32) Im(S32) Re(S33) Im(S33) Re(S34) Im(S34)
e Re(S41) Im(S41) Re(S42) Im(S42) Re(S43) Im(S43) Re(S44) Im(S44)
e (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(S;), Im(S;) are replaced by lin
Mag(S;), phase(S;) or dB Mag(S;), phase(S;), respectively.

ASCII (*.csv) files

An ASCII file contains a header and the actual trace data:

freq;reTrcl_S21;imTrcl_S21;reMem2[Trcl]_S21;imMem2[Trcl]_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.

<reTracel> first response value of first trace: re<Trace_Name>, mag<Trace_Name> or
db<Trace Name=> for output format Real-lmag, Lin. Mag-Phase or dB Mag-Phase,
respectively. The data format for export files can be selected in the Export Data dialog.
<imTracel> second response value of first trace: im<Trace_Name=> for output format
Real-lmag, 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.

Operating Manual 130365803201 T
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Trace
Trace-= F
r Marker Search Max Search
Marker r Max Search rlin Search
Meas * Mext Peak, Peak Search =
Forrmak r < Peal. Search
Skart = Marker
Scale r Target r
Lines k Stap = Marker Bandfilker Bandpass Search

Cenker = Marker

Bandstop Search

Marker Tracking
Ref Yalue = Marker ; ;
Bandfilter Tracking
Max = Marker Def Peak
Min = Marker St FEak.. Level...

Search Range. ..

Search Range. ..

Zero Delay at Marker -|

Search Resulk GFf

Bandpass Search Ref to Marker

e 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.

e 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.

e Bandfilter Tracking causes the bandfilter search to be repeated after each sweep.

e Level... sets the level defining the filter bandwidth.

e Search Range... confines the search to a subrange of the sweep.

e Search Result Off hides the display of the bandfilter parameters in the diagram area.

e 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
guantities (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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flbir 1

Btk MEr 3
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e Mkr 1 indicates the maximum of the peak.

e 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.

e 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.

e 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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e Mkr 1 indicates the minimum of the peak.

e 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.

e 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.

e 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.

Bandfilter Tracking for Trace Trc1 [E|

iandpass Ref to Max
Bandstop Ref ko Min
Bandpass Ref to Marker
Bandskop Ref to Marker

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

¥ dB Bandwidih:

%'v Close

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

valid peak.
e 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.

Evaluation Range: !Range 1

Stop: | 3GHz i

Range Limit Lines On

Start: | 2 GHz i:.-l‘

2|

[ Close ] [ Help

]

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.

e 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.

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

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

e 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.

” Range 1 - Range 3

Remote
control:

Range 2

[y Eail

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.

Eandpass Ref to Max Parameters tracking...
Eandwidth: 932 103853 MHz
Center: 1813672673 GHz
Eowrer-Band-Edage: tadre 204 -GHz
Upper BEand Edge: 2279724600 GHz
Quality Factor: 1.9455 1
Loss: 5604 dBE

@

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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| MKR I |Tra-:e

Trace-= P
Markegr-= *
3 Marker 1...
Meas ko Marker 2.,
Formak k Marker 3...
Scale ¥ = Ref Marker. ..
Lines L4
Celta Mode
Mkr - = Ref.Mkr
All Mlkrs OFF
Mkr Format »
Mare Mhrs k
Coupled Mkrs

Discrete Mhrs

Mkr Properties. ..
Export Mers, .,

The Marker menu contains the following functions:

e Marker 1, 2, 3 creates the markers numbered 1, 2, and 3.

e Ref Marker... creates the reference marker which is used to measure relative values and
distances.

e Delta Mode activates the display of the active marker values relative to the reference marker.
o Ref.Marker -> Marker places the reference marker to the position of the active marker.

e All Mkrs Off removes all markers from all traces of the active setup.

e Mkr Format defines an output format for the (complex) marker values.

e More Mkrs opens a submenu to create the markers numbered 4 to 10.

e Coupled Mkrs couples the markers on different traces.

e Discrete Mkrs turns the active marker into a discrete marker and vice versa.

e Mkr Properties... opens a dialog with extended marker settings.

e 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.

e Coupled Mkrs activates or deactivates marker coupling.

e 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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Trace

Trace-= |

Marker-= #

Marker 3w Marker 1...

Meas F o Marker 2.,

Formak * Marker 3...

Scale * o « Ref Marker...

Lines k
Celta Mode
Mhr - = Ref, Ml
&l Mkrs OFF
Mkr Farrnak dB Mag
Mare Mkrs r Lin Mag
Coupled Mkrs Phase
Discrete Mhrs Real
Mkr Properties. .. ISH'::F?
Expark Mhrs, ., Delay

dB Mag and Phase
Lin Mag and Phase
Real and Imag
Ciefaulk

RLZ Ser
RLC Par

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 (x® +y?)
dB Mag(z) = 20 * log|z| dB

| Lin Mag " Magnitude of z, unconverted " |z] = sart (x* +y?*) |
| Phase " Phase of z " ¢ (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 —-d¢(2)/do

phase response®

dB Mag and Phase " Magnitude of z in dB and phase in two " 20 * log|z| dB |
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Marker Properties x|
Selact Mkr: [TETOEE Stirmulus: [400.000005 MHz £{+]
Marme: BAkr 1 Farmat; IDefauIt j
~Mode———— ~Styvle—————— ~Shownfo

¥ tdarker On * Triangle I™ Marker Pasition

[T Eived karker " “Yedical Line ¥ Info Field

[T Deltabode " Hotizontal Line [~ Tahle

" Discrete Mode " Crosshar

|7 All kkrs Cuupled All Info Fields Off
Close Help

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

Operating Manual 130365803201 T
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Trace->=

Marker-= »

Marker »

Meas g

¢ datvag

Scale r Phase

Lines ] amith
Polar
Group Delay
Aperture...
SWER
Lin Mag
Feal
Imag
I Srnith
Unwrapped Phase

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
maghnitude 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.

o

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.
o Delete Segment removes the selected segment from the list.

o 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.

e 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.

e 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.

e /mport 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.

o /mport 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.

o 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:

e 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.

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

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

e 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:

Seq. Type Start Stimulus  Stop Stimulus

1|Upper = 300 kHz & GHz
3 Delote 5 : Lot

B elete Segments off

5 #dd Response Offset.., 040145 GHz

Add Stimulus Offset, .,

Skart Response. ..
Skop Response...

Skart Stirmulus, ..
Stop Stimulus. ..

Merge Segments

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...

Operating Manual 130365803201 T


https://www.manualsplus.com/

res® zvil GUI Reference

Trace Menu
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:

e 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).

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

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

e 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.

g s y

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.

Properties of Imported Segments from Trc1 . ['52|

Cffsets Type
Response: | 0 de |: (%) Upper Lirnit
; O Lawwer Limnik
Stimulus: | 0 Hz 8| | Ooff
[ (] 4 ] [ Cancel J [ Help ]

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

e 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:

| Channel
Center b
Span
P Bw bk
_ Start Cal One-Port P1 Mormalization (Shark), .,
SwWeen 3 Repeat Frew Call.. Cne-Port P2 3 Full...
Channel Select ¥ Zorrection SFF Two-Pork P1 P2 I*-|
Part Extensions b
Cal Manager. ..

Recall Last Cal Sek

Cal Kits. .,

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.
e Fullinitiates 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.

Calibration

Select Physical Port Connector(z]

Same Connector Type at &ll Ports

#| Connector Ref I'T.J Calibration Kit
1 MBO0I 00 MNBOO Dummy Kit

>

L]

2 NEODE ~|  B00 NEDODummpKi o+
3 NS00 -] 800 NSOODummyKit .
< Back [ M et > ] [ Cancel ] [ Help ]

The table contains the following rows:
e  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.

e 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.

e RefImp shows the reference impedance for the selected connector.
e 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.

i

o 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.

C 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 [SENSe<Ch>:]JCORRection:COLLect:CONNection<port_no>

control:  [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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Meazured Standards [2 af ¥ min):
D=3 Port1: M 500 (f

[ ] Openim) OHz ... 1000 GH:

[ Short fm) 0OHz ... 1000 GH:

[ tatch[m) OHz ... 1000 GH:

@1 Sliding Match [m]0 Hz ... 1000 GH:
=3 Port 2: M 500 ()

(] Openim) OHz .. 1000 GH;

[ Short [m) 0OHz ...1000 GH:

[ Matchm) 0Hz ... 1000 GH; '
#E1 Sliding bMakch [m)0 Hz .. 1000 GH; &0 .======.

>3 Port 1: M B0 ) - Port 22 N 500 )

[ ] Through mm)  OHz .. 1000 GH;| - ........
HEEEEEEN

£ | » gt Start 300 kHz

Show Measurement Diagram

K.eep Measurement Data for »Repeat Previous Calg

< Back Caricel Help
|

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.

e The first level contains all physical ports where one-port =3 (reflection)
measurements are required and all physical port combinations where two-port
(3 (transmission) measurements must be performed.

e The second level contains check boxes for the standards to be measured at
each port or port combination.

e For a sliding match, a third level contains check boxes for the different
positions of the sliding element.

O 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.

D=3 Part1: MEO
[ ] Openim) OHz ... 1000 GHz in M 500 [deal Kit
(] Shart[m) OHz ... 1000 GHz in M 5000 [deal Kit
[ ] tatch [m) OHz .. 1000 GHz in M 50 0) |deal kit ar
=3 Sliding Match [m)0Hz ... 1000 GHz in M 5000 [deal Kit

[ ] Pasition 1
[ ] Pasition 2
[ Position 3
[ ] Position 4
[ ] Position 5
[ ] Position &
[ ] Pasition 7

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. K&sa'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;

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

e 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.

i

o Most channel settings remain valid for calibration sweeps.
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Logs( f1= [L-::'SS (o) — L0085 o ] fi + Loss g
ref

The DC loss Losspc, the reference frequency f., and the loss at the reference
frequency Loss(fer) 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 Losspc and Loss(fer) are zero. In practice, LosS(fre)
often represents the dominant contribution so that Losspc 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 Si;, Sy1, S1. 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
(M4), then the phase of S,; increases by 90 deg, whereas the phase of S;; 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:

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

e 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.
o Delete Kit removes an imported or user-defined kit from the list of Calibration Kits in Use.
e Export Kit exports calibration kit data to a cal kit file.
e 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:

MNew_Kik
850326/E
S5032F
So054E
250540

M 50 2 Ideal kit
ZICAN S0
2v-721 typical

e 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.

e 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.

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

=

o 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) [=Ne) 0 mm (Delay: 0 s)

Short (f, m) 0Q 0 mm
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Offset Short (f, m) 0Q 10 mm
Match (f, m) Z, (reference impedance of the 0 mm
connector type)
Sliding Match (f, m) — 0mm
Reflect (f, m) Q) 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:

e Characteristic impedance: Z, (reference impedance of the connector type)
e Loss: 0dB/sqrt(GHz) (0 GQ/s)
e Allinductance 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:

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

e 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.

e To export cal kit data, the analyzer uses a specific binary file format *.calkit.

e 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.

o] 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.

l& Importing older ZVR cal kit files

[#] On loading some older ZVR-specific *.ck files, e.g. the ZV-Z223 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.

o 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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Yievr f Modify Calibration Kit

Connector Type: M54

hame:  Mewkitl & el &
[+] £gilen: Mode standard Label
Cpen( F1;
Throughiff)

[ Copy Standards From, ., ]

[ Adc Standard .. |

['-.-'ie.f-.l | Mcdify Standerc, .. ]

| Delete Standard |

[ K [ Zancel ][ Help ]

In its upper part the Add or View / Modify Calibration Kit dialog contains several controls to do the
following:

e Select a predefined or user-defined Connector Type.

e Insert the (unique) Name of the new kit and assign a Label.

e Qualify whether or not the Offset and Load parameters for the standards are defined and
displayed in Agilent Mode.

o 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.

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

e 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.

e Delete Standard removes the selected standard from the list and from the calibration kit.

o 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 Kkit.

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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Copy Standards from

kit Marme: | 850326/E W |
Select Skandards

=l

(Cisingle: | open (F) Open (F)

[ O ][ Cancel J [ Help ]

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).

Available Connector Types

Conn Type Sexless | Offset Model | Ref Imp |i
pCT i TEM 50 ¢
282 mm TEM 50 0
: 2.4 mm TEM 500 |

1.5 mm TEM S0
= TEM 500 ‘

|i UserConnd [ TEM w| s00

[ Add Type ] [Delete Tw:ue]

[ Ik ] [ Zancel ] [ Help ]

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) Z, for the connectors is a critical value that represents an input value
for various parameter conversions. Z, enters into:

e 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).

e The calculation of impedance and admittance parameters.

Oper 210
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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.

o 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).

Line Type FParameters

@ TEM (e, Coaxal]  Relstive Permittivity er: | oooooot | |

(1 Wwavequide

CLkaFF Frequency Fr 0 Hz ;I".!

[ O, ] [ Cancel ] [ Help ]

The Parameters to be selected depend on the Line Type:

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

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

o 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).

e For TEM-type lines, the relative permittivity ¢, 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 GQ/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 ,.

e For waveguides, the low frequency cutoff frequency f. is important because no wave propagation
is possible at frequencies below f.. 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 f ,
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 gvalues.

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.

S-Pararneters From
Twpe: |Open v| Gender:

(%) Circuit Model
Label: |—| j [ Restrict Port Assignment. .. ] Shp File [—:Read Data From File...
Circuit Model
. S
——— MinFreq [0re &2
e [0 v 3
oo 0-10E-15F
—L+ 0 10E-Z7 FiHz
f 500 0-10E-12H T + 0 10E-36 FfHz*
+ 0 10E-24 H{Hz + 0 -10E-45 F{Hz?
+ 0 :10E-33 H/Hz32
+ 0 10E-42 HfH=?

Modify Offset. .,

[ QK ] [ Cancel ] I_ Help ]

In its upper part the Add Standard or View / Modify Standard dialog contains several controls to do the
following:
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e 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.

e Restrict Port Assignment
e 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.

o 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.

==

o Assigning a label to standards is optional. However, the label is displayed in many dialogs
and can provide useful information about the standard, e.qg. 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:

e 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).

e Offset and Load parameters of the circuit model.

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

control:  [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).

Standard can be connected

ta Part |1 » | and Part |2 w ||

[ (] 4 ] [Cancel] [ Help ]
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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:

o 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.

e 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).

Modify Offset \5‘ Modify Offset \5‘
Cpen (F) Open (F)

Dielay: T 5@ || Ectrical Length: | om ¢ &
0 EX & 2| || char. mpedance: |s0n &2
Offset Lass: | 0GRy S5 || Loss: | .
[ ok | | cancel | | Hep ||| ok | | cCancel | [ Help |

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

o If Agilent Mode is active, then the standard is characterized by its Delay (in s), its characteristic
impedance Z, (in Q) and its Offset Loss (in GQ/s).

e If Agilent Mode is switched off, then the standard is characterized by the ZVR-compatible
parameters Electrical Length (in m), its Char. Impedance (in Q) 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; Z, 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 & for the connector type defined in the Offset Model... dialog.

® Offset parameters
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The offset parameters have the following physical meaning:

e 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 and mechanical length L.ecn the following relations hold:

Lo A E. :
Delay = = " . Flectrical Length =L, - /e,
C
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.

e Z, is the Characteristic Impedance of thestandard. If the standard is terminated with Z,, then its
input impedance is also equal to Z,. Zgis 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.

e 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 Q/s at a frequency of 1 GHz. The following
formula holds:

Loss i[dB] Z, /]G]
4.3429/[dB | delay {|s]

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.

(Yfset Loss! [ﬁf .S‘] =

The default Loss or Offset Loss is zero.

o 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.

e 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.

e 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 [SENSe<Ch>:]JCORRection:CKIT:<conn_type>:<std_type>
control:

Modify Load

Specifies the load parameters for a particular calibration standard describing its terminal impedance. This
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Channel Menu

dialog is opened from the Add or View / Modify Standard... dialog (Modify Load... button).

Modify Load
Open (F)
R i L
@ oper — 2|

0 pH
Short
S omes  Jsm|s +[omyen  [3| ¢
Or oree  Bale s[omee e e
| B +foree  ale somee  Jsm|e

g
6}

[ Ik ] [ Cancel ] [ Help ]

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 = Q so
that the inductance coefficients are irrelevant, Short for 0 2, 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 [SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type>
control:

Calibration Standard Types

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

Standard Characteristics Ideal Standard Offset Load
Type Model Model
Open Open circuit (one-port) w0 V¥ ™
Short Short circuit (one-port) 0Q ™ ™
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Channel Menu

Channel

Zenker L4
Span g
Puar B L
Zal »
L4 eep Twpe * Lin Frequency
Channel Select  # Mumber af Paints. ., Log Frequency
Frequency Skep Size Segmented Freguency
Meas Delaw. ..

Define Segments, .,

Restart
v Single (&l Chans)
Define Restart, ..

Average on
Average Fackor...

Restark Average

e 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.

e 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.

e 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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TreZ@521 dBWag 10dBJ Ref0dB H
. |
)Ja’\ J\\R\ /f
|'I( w All'.-"ll
el Y
LN N i ”
o
B start 200 kHz Pwr -10 dBm Stop 4 GHz
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

Tre2Q521 dB Mag 10dBV Ref0dB H

W
-
— _E0 H“-"‘\-L .-'"'_i\q
G 1E7 1E8 » myE/a(
B start 200 kHz Pwr -10 dBm Stop 4 GHz
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.

821 dB Mag 10 dB/ Ref0 dB 1]
. |
T ] L /
Pt U
\II __.-\_,"\-"""N
L‘J'k .m'l./"w
B Start 300 kHz Pur Seg Stop 4 GHz
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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Define Segments x|
#| On| Start Stop Fuoints |
1 W 10Hz £.9995999996 GH: 2m
2 v 5999999998 GH: £.9995993935 GH: 2m
3w 5999933498 GH: b GHz 2m

; Individual Setti
e ] [ nevieuslsetings Show Paint List.. |
[ Name
Delata | [~ Fower [ tMeasDelay Import . |
" heas Bandwidth
Delete All | I Selectiity Export... |
019 Cancel Help |

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:

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

@Columns in the Define Limit Linetable

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

¥ | On | Start Stop Points
=00 kHz | 19,999099904 SHz 201
2 [ 19.999999995 GHz 20 i5Hz 201

e 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.

e 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.

e 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.

e 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.

e 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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o] 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.

=

o 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:

e 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.

e Delete Segment removes the selected segment from the list.

e 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.

~Individual Settings
[T Mame
[~ Fower [ MeasDelay
™ tdeas Bandwidth
[T Selectivity

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.

e Name adds a column to assigh a hame to each segment. A segment name is a string
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that may contain letters, numbers and special characters.
e Power defines the internal source Power for each individual sweep segment.
¢ Meas Bandwidth defines the Meas Bandwidth for each individual sweep segment.
e Selectivity defines the Selectivity of the IF filter used for each sweep segment.

e 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:DWELI

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.

e Show Point List

opens a list of all active sweep points and their channel settings.

Pnt#;SEgment. Frequency | Power |Bandw Sel LO | Swp Tm |

1 :LDw_Ft;eq | 300 kHzx -iIII. dBm ' 1IZI kHzNu:urm::-FlF f’ré.?ﬂ? ms
2 Low Freq | 2.79925MHz -10dBm | 10KkHz Morm | =RF 43,709 ms
3 Low_Freq| 5.2985MHz -10dBm | 10KkHz MNaorm | »RF 43.709 ms
4 Low Freq | 7.7977SMHz -10dBm | 10KkHz Morm | =RF 43,709 ms
5 Llow Freq | 10,297 MHz -10dBm | 10kHz Morm | »RF 43.709 ms
& Low Freq  12.79625MHz -10dBm | 10KkHz Morm | =RF 43,709 ms
7 Low_Freq | 15.2955MHz -10dBm | 10KkHz MNarm | >RF 43.709 ms
8 Low Freq  17.7947SMHz -10dBm | 10KkHz Morm | =RF 43.709 ms
9 Low_Freq| 20.294MHz -10dBm | 10KHz MNaorm | >RF 43.709 ms

am L - L e s T T T Ll LU s e am b n R T T

— W

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.

e 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.

e 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.

==

o 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.

Channel

Zenter L4
Span 3
Puar B g
Zal 3
g Sweep Type g
Channel Select  # Mumber of Points. ..
Frequency Step Size
Meas Delay. ..
Restark

v Single (Al Chans)
Define Restart, ..

Average On
Awerage Fackor. ..
Eestark &verage

The Sweep menu provides the following settings:
e Sweep Type defines the sweep variable (frequency/power/time) and the position of sweep points
in the sweep range.
e Number of Points sets the total number of measurement points over the sweep range.
e Frequency Step Size sets the distance between two consecutive frequency sweep points.
e Meas Delay delays the start of each sweep.
e Restart aborts the current measurement and restarts a new sweep sequence.

e 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.

e Define Restart opens a dialog to specify how many sweeps are repeated.

e 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).

e Average Factor defines the number of consecutive sweeps to be averaged.

e 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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Nwa-Setup Menu

Element; | Background L |

Properties

Color: [I I]

Trace Skyle:
Trace Width: | | _]

[]Use same Color For all Markers
Keep Trace Caolor over Reassignment af Diagram Area

[Recall... ] [ SaAVE. .. ] [ Close ] [ Help ]

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 Move trace to another Add Trace + Diag. Area (Trace— Trace Select...)
Trace diagram area (Trace
Color Manager)
|— Trace color changed Color scheme of the new diagram area is independent,
according to the new restarts with the first colors. Consequently the new trace is
diagram area's color displayed with a color that has been already used.
scheme
[ 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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System Configuration il

User Interface |Presets| Channel Elitsl Resetsl Remate Settingsl

Messages and Sounds

¥ Instrument Messages|

™ Sounds
Dialog Transparency [0 % %IHJ i
Calibration

V¥ keep Measurment Data for *Fepeat Previous Cal<

Mo of Sliding Match Positions: |? _:er =

Close Help

The System Configuration dialog is divided into the following tabs:
e 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.

e 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.

i

o 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.

e Channel Bits
e 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.

o The Use Default Directories button is inactive in the current firmware version.
e Remote Settings
Specifies the Remote Language and an ID String for the analyzer, to be queried via *I1DN?.

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

o 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:

|Remnte Errar : -222,"Data out of range;FRECQ:STAR 1"|

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 SYSTem:SOUNd:ALARM[:STATe]
control SYSTem:SOUNd:STATuUs[:STATe]
(for

Messages

and Sounds)

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

(for Keep

Measurement

Data...)

Remote SYSTem:PRESet:SCOPe SINGle | ALL
control
(for preset):

Remote CONTrol:AUXiliary:C[:DATA]

control OUTPut<Ch>:UPORI[:VALue]
(for  channel
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R&S®ZVL Remote Control - General Description

Remote Control Operation
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Remote Control Operation

Go to Locall Wi ERelTelil

Remote Control Active
Display Off

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:

w Display OnjOFF! = |
Tred EI Polar 0.2 10f Ref1 U 1
m ~ 1.0

Go to
Local
Display
On/Off

Ch1 Start 300 kHz Pt =10 dBm Stop 8 GHz

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.

(0] 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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Remote Control Operation

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.

4 Nwa ! =

User 511

User Start

Remote Control Active
Display Off

- | k| REMOTE

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

c 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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Messages

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.

SEN=e
[

| |
BANDwidth FREGuzncy

STARL aTOF

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 IGHZ

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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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 ) Remote Control - General Description

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.

CALC2:...

-
Tre1 Trcb
CALC1:...'Trcl' CALC1:...'Trc3' CALC2:...'Tred' CALC3:...'Tro5' CALC3:...'Tro6'
CALC1:...'TRC2' oOrCALCl:... or CRLC2: . .. Or CALC3:. ..
active trace) {active trace) (active trace)

Diag Area 1 Diag Area 2

DISPE:WIHD1:... DISE :WIND2:...

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 Trcl. 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.

o 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.
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® 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, 0to 1, 1
to 0 or both) is stored in the EVEN 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 EVEN! bit is set to 1:

=  PTR bit =1: the EVEN! bit is set.
=  PTR bit =0: the EVENI 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 EVEN bit is set to 1.

NTR bit =1: the EVEN 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 EVEN! 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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Status Reporting System

Clear PPE yes

Clear EVEN parts of the yes yes
registers

Clear ENABIe parts of all yes yes

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

Fill PTRansition parts yes yes

with ,,1"

Clear NTRansition parts

Clear error queue yes yes yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command yes |yes yes

processing and input

buffer

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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DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y:OFFSet <Magnitude>[,<Phase>, <Real>,
S =T 11 F= VY SRS 367
DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:AUTO ONCE], '<trace_name>.......... 367

DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:BOTTom <lower_value>|,
B 1 Tt T T 01 PSR 368

DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:PDIVision <numeric_value>[,
= Yot =T 0T SRR 369

DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:RLEVel <numeric_value>],
= Yot =T 0T SRR 370

DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:RPOSition <numeric_value>[,
R = 1ot =T 01 USRS 370
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DISPlay[:WINDow<Wnd>]:TRACe<WndTr>:Y[:SCALe]:TOP <upper_value>[, '<trace_name>1371

Units for DISPIAy... COMMANGS........coiiiiiiiee ettt e e s st bee e e s snbee e e eneas 372
FORMAL ...ttt ettt e e ookttt e e e s e e e a e b e ettt e e e e s e e R R e e et e e e e e e e e n b r e e e e e e e r e e e e e e s 372
FORIMEL. .. s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 372
FORMat:BORDer NORMal | SWAPPE .......cooiiiiiiiiiiiiee ettt e e e e 372
FORMat[:DATA] ASCii | REAL [,IENGNS] ...t 373
FORMat:DEXPort:SOURCce FDATa | SDATA | MDATA ...coiiiiiiiieiiiiiee et 373

LN I = PR 375
LN = = O o PP RR PRSP 375
INITiate<Ch>:CONTINUOUS <BOOICANS .......ccuuiiiiiiiiiie ittt nnne e 375

LN = (R O g B 1YLV To 1= (SRS 375
LN U 376
INPUL. . e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 376
INPut<port_no>:ATTenuation <NUMENC_ValUE>...........ccciieeiiiiiee e 376

LN S I U 4 L= o PP 377
INSTIUMENT. .. ettt e e e s 377
INSTrUMENEINSELECE SCR> ..o 377
INSTrUMENtPORTICOUNL?.....coiiiiiiiie ittt e s e s e e e 377
INSTrument[:SELect] CHANNEL1 | CHANNEL2 | CHANNEL3 | CHANNEL4 .......cccccooviiveennne. 377

1 =11V ] PO PP PP PT PP PPPPP 378
1= 1o 280U 378
=Y o] Y ©F AN =1 o T PRSP 378
MEMOrY:DEFINE 'SSELUP _NMAMIES" ... iiiiiiieiieee e e e et e e e e e s s s s e e e e e e s e st eeee e e s e s snsanneneeeeeseanns 378
MEMory:DELete[:NAME] '<file_NamE>" .........cooiiiiiiiiiie e a e 379
MEMOry:SELECt '<SEIUD _NaAME> ... 379
LAY 111V To ] Y PP OT PP PPPPP 380
IMIMEEIMIOTY ... ¢ttt e e e e e e e e e e e e s 380
MMEMory:AKAL:FACTory:CONVersion '<direCtory_Name>".........cccceeiiieieeinineee e 380
MMEMory:CATalog? [<AIrECIONY NAME>] . ...icviiiiiiiiiee e ciiiee et e et e e sbre e e e st e e s sraeeessssbaeaeennes 380
MMEMory:CATalog:ALL? [<AIreCtOry_NAME>].....c.icuiiiiiiiiiee e iiiiiee et eteee e staee e sieee e s snneeeeennes 381
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MMEMOory:CDIRecCtory '<AIrECIOrY NAMES" ... .ottt e e e e e re e e e e e e e 382
MMEMory:COPY '<file_source>','<file_destination>"..............cccoveeireeiiiiiiiiiieee e 382
MMEMOory:DATA '<file_name>', AL ........cccveeiiiiiiiiiiiicc e e e e e 382
MMEMory:DELete '<file_NamME>". ... 383
MMEMory:DELete:CORRection <file_Name>".............ooiiiiiiiii e 383
MMEMOry:LOAD:CKIT '<file_Name>"..........oriiiiii e e e 383

MMEMory:LOAD:CKIT:SDATa '<conn_name>', '<ckit_name>', MMTHrough | MFTHrough |
FFTHrough | MMLine | MFLine | FFLine | MMATten | MFATten | FFATten | MMSNetwork |
MFSNetwork | FFSNetwork | MOPen | FOPen | MSHort | FSHort | MOSHort | FOSHort |
MREFlect | FREFlect | MMTCh | FMTCh | MSMatch | FSMatch, '<stdlabel_name>', '<file_name>"'

I ol ] g ot A e To > | IR o w2 o To > IR RUPUPPRRPN 384
MMEMOry:LOAD:CMAP '<fil@_NAME>" ...t a e e 385
MMEMory:LOAD:CORRection <Ch>,'<file_Name>"...........cccoiiiiiiiiiiie e 385
MMEMory:LOAD:CORRection:RESolve <Ch>[,'<file_name>".........ccccovcviriiiieeiiiiiiieeee s 386
MMEMory:LOAD:LIMit '<trc_name>','<file_name>'[,'<param_name>', <x_offset>, <y_offset>,
<type>]386

MMEMory:LOAD:SEGMent <Ch>,'<file_Name>"..........coociiiiiiiiiie it 388
MMEMory:LOAD:STATe <numeric_value>,'<file_name>"...........cccccciiiiiiiiiiiiie e 388
MMEMory:LOAD:TRACe '<trc_name>','<file_name>"[,'<parameter_name>" .........cccccccevveerinnnns 389
MMEMory:MDIReCtory '<AIr@CtOry _NAME>".......cccoiiiiiiiiiiiee ettt 390
MMEMory:MOVE '<file_source>','<file_destination>"..............cccuuiiiiiiiiiiiiii e 390
MMEMOrY:NAME '<fill@_NAME>".......oi e a e e s s e e e e e e e e e e eanes 391
MMEMory:RDIRectory '<AIreCtOry NAME>".........coiiiieiieie e e s s s e e e e e e s s snrrer e e e e e e e e e 391
MMEMory:STORe:CKIT '<kit_name>', '<file_name>" ............cccceiiiiiiiiii e 391
MMEMOry:STORE:CMAP '<file_NAME>" ......coiiiiiiiiii e 392
MMEMory:STORe:CORRection <Ch>,'<file_Name>".............ccccviiiiiie e 392
MMEMory:STORe:LIMit '<trc_name>', '<file_name>"............ccccriiirie e 393
MMEMOry:STORe:MARKEr '<file_NAME>" .....cooiiiiiiiiiiiie e e e e 393
MMEMory:STORe:SEGMent <Ch>, '<file_Name>" ... 394
MMEMory:STORe:STATe <numeric_value>,'<file_name>'.............ccccoiiiiiiiiiie i 394

MMEMory:STORe:TRACe '<trc_name>','<file_name>'[,UNFormatted , COMPlex | LINPhase |
(@ L€ = =17 OSSR 394
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L 1O I | 395
(O 10 I | o PP P TP PPPPPPPITN 395
OUTPUtKChN>:DPORt PORTL | PORTZ ...eiiiiiiiiiie ettt sttt ettt st et e e s sbeeeeean 395
PROGIAIM ...ttt er ettt e e o4 e ettt e e e e e s e e et et e e e e e s s e e et e e a e e e e e e e s 396
PROGIAM....oiiiiii ettt e e e e st et e e e e e s e et e e e e e e 396
PROGram[:SELected]:EXECute '<file_name>[ <command>]'..........ccccecveeiiiineeniiiee i 396
PROGram[:SELECIEd]:NAME PROG .......oouiiiiiiiiiiiiiieieeee e e s srteee e e e e s s sstaeer e e e e e e s s snnbnaereeeeeaeanns 397
PROGram[:SELECIEAI:WAIT ...ttt e e e e e e nibe e e neee 397
[SENSE...] oot teeee ettt e e sttt n ettt 398
[SENSESCNSJAVERGAQGE ......cuttiiie ittt ettt ettt e sttt ettt e e sttt e sttt e e s abba e e e s snbe e e e e ansbeeeesnsbeeeesnnteeenn 398
[SENSESCR>:JAVERGAQE. .. ittt ettt e s et e e e e e e s e s e e e e e e s e s nnntanneeeeeeeanannes 398
[SENSESCHSIBANDWIOLN ...ttt ee e s s st en e en e eee et ene e 399
[SENSESCH>IBANDWIOLN. .......cecvvieeceeeeeeseee ettt en ettt n e eee et en e eneseenen 399

] SN ST @1 1 b (@10 ] 4 2 L= Tex 1T o SRR 400
[SENSE<Ch>:JCORRECHON. .. ...utiiiiiii e iieciet e e e e e e e e e s r e e e e e e ssb e e e e e e s e annrareeeeeeeeesannees 400
[SENSE:JCORRECHONICKIT ...ttt ettt s e s e e e e 401
[SENSE:JCORRECHONICOLLECE ......eiiiiiiiiieeiiiie ettt et e e e e e 407
[SENSE<CH>JFREQUENCY ....ovtiiiitiiieeiitiiieesitteteessiteeeesssteeaesssteeeaeansbeeeessbseeesasseeaessnsseeessnnseeeesnnsnensn 423
[SENSE<Ch>:JFREQUENCY... ..uutiiiiiieeiiiitiiiiie et e e e s ssstte et e e e e e s s s st ae e e eeeassssstaeeeeaeeessaanssaneeeeaeessnannns 423
[SENSE<CNZIFREQUENCY. .. .tttiiiiitiieeeititee ettt ettt e et e ettt e e sttt e e e it et e e s s abb e e e s anbr e e e e anbeeeeenenes 424
[SENSE<CH/TIZIFUNCHION ....eeiiiiiiiie ettt ettt st s bt e e s s e e e s nsnn e e e s snbn e e e e nnnnee s 426
[SENSE<CRNZ FUNCHION. .. citiiiieiitiiie ettt e st e e e st e e e st e e s s bt e e e e ssbee e e e snbeeeeeantaeeeenneeas 426
]SS S 1 gVl o |2 L@ 1] 0111 =1 (o] P 427
[SENSE<CRSTROSCIIALON. .. ..eeieiiiiieeeeiiiee ettt e et e et e e e e e e e eneeas 427
[SENSESCRSISEGMEN ......oooovieeeeeeeeeeseeeeeee s eeses s seeee st enes s nesses e s nesn et snen s esnesnenen 428
[SENSE<CN> | SEGMENTIKSEOS .. coitiieeiiiiee ettt ettt ettt e e sbee e e s st e e e s st e e e s s tbe e e e e ssbeeeesanbaeeeennees 428
[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution] <numeric_value> .............cccccccvveverriinnns 429
[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:CONTrol <Boolean> .............ccccccceeernnnes 429
[SENSE<Ch>:|SEGMENTICLERN ....cciiiiiiiiiiiiieei ettt e e e e e e ib e e e e e e e e e eaas 430
[SENSe<Ch>:]SEGMENt<SEG>:COUNL? ...cciiiiiie ettt ettt s st e e e 430
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[SENSe<Ch>:]SEGMent<Seg>:DEFine <Start>,<Stop>,<Points>,<Power>,<Point

Delay>,<Unused>,<Meas. Bandwidth>[,KLO>].......cccciiiiiiiiiiiiiiie it siaee e e 431
[SENSESCNSISWEED ...veiiieiiiiiie ittt ittt e sttt e st e e sttt e s sttt e e s asbe e e s sntte e e e snsteeeessaeeeesnnseeeesaneeeenn 441
ST SN ST O ¢ Bl 1S VAT T o TSR 441
SOURCE ...ttt e et e e et e et Rt e e e e Rt e e R e e e e e e e e e e e e e a e e nn e e e s e e e e e 446
SOURCEKCRNSIPOWET ... coiiiiieiieie ettt e e e e s et e e e e e e s sasnbsbaeeeaaeeesaasnsaeeneaeeesansnnes 446
SOURce<Ch>:POWer<Pt>[.LEVel][:IMMediate][:AMPIlitude] <numeric_value> ...............c......... 446
ST AT US ettt ettt e oo oottt et e oo oo a b e e ettt e e e e e e e E bbbttt e e e e e e o R hebe et e e e e e e aaabnbe e e e e e aaaanrrreees 447
SR 1N T TP PP PP PPPPRPPPPRTN 447
STATUSIPRESEL ... ..o 447
STATUS:QUESHIONADIEICONDITION?. ... ittt ettt e e e e e e e e e e e s e aeeeeeaeas 447
STATUS:QUESHIONADIEENABIE .....ovvieeeeeeee e e s e e e e s e aeeeeees 447
STATUS:QUESHONADIE[IEVENL]? ...ttt e e e e e e e e e e rreneeee s 448
STATUS:QUESHIONADIEINTRANSILION ...ttt e e e e e s e ereeeeeeeeean 448
STATUS:QUESHONADIE:PTRANSITION ...ttt e e e e 448
STATus:QUESTtiIonable:LIMIit<1|2>:CONDItION? ......ccuviieiiiiieeeiiiiee e esiieee et ee e siree e staeee e nseeee e 449
STATus:QUESTtiIonable:LIMIt<L|2>ENABIE .........ooiiiiiiie e 449
STATus:QUESTtionable:LIMIt<L|2>[EVENL?......coooiiiiiieiiiieee ettt 449
STATus:QUESTtionable:LIMit<1|2>NTRANSITION ........c.ceeiiiiiieeiiiiiee et 449
STATus:QUESTtionable:LIMit<1|2>:PTRANSILION ......ccuuiieiiiiiee it seee et e e nnreee e 450

SR I AN Y ESH @ LU U 1= AL 1 450

S S T 1 TR 451
S ST I e 451
SYSTem:COMMunicate:GPIB[:SELF]:ADDReSS <addresSs_N0> ........ccccoccveeeeiiiieeesiiiieeessiieeeennes 451
SYSTem:COMMunicate:GPIB[:SELF]:RTERmMinator LFEOI | EOI.........coccveviiiiiiiiiiiieee e 451
SYSTEMDATAISIZE ALL | AUTO ettt e e e e ee e e e e e s s nnntnaeneeee s 452
SYSTem:DISPlay:COLor DBACKground | LBACkground | BWLStyles | BWSolid ...................... 452
SYSTem:DISPlay:UPDate <B00Iean> | ONCE.........ccccceiiuiiieiiiiiee e iiiiee ettt siieee e sreee e seaeee e 453
SY STEMERROIINEXT ]2 eeiiiieiii ittt e e e s e e e e e e s s eeaaeesssssnateeeeeeeeeasasntennneeeenn 453
SYSTEMIERROIALLT? . 453
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SYSTem:ERROIDISPIay <BOOICANS.........ueiiiiiiiiii ettt e et e et e e sitee e e s snbae e e s snbaeee e e 454
SYSTem:FIRMware:UPDate '<file_Name>"...........cooiiiiiiiiiii e 454
SYSTEMKLOCK <BOOICANS ......cciiiiiiiieiiiie ettt ettt ne e nne e s e e nnnee e 454
SYSTem:PASSwWOord[:CENabIE] 'SPASSWOIT>" .......coiiiiieiiiiiee ittt 455
SYSTEMIPRESEL ... 455
SYSTeM:PRESEL:SCOPE ALL | SINGIE ...vviiiiiiiiie ettt staee e 455
SYSTem:PRESet:USER[:STATE] KBOOIEAN>.........cccciiiieiiee e e e e e saeeee e 456
SYSTem:PRESet:USER:NAME '<Setup_file>" ... 456
SYSTeM:SETTINGS:UPDAIE ONCE .....ccoiiiiiieiiie ettt e e e e eeeeaaeas 457
SYSTEMIVERSION?....coiiiiitiie ittt ettt et s b e bt ess b e e e sbe e e ssneesbeeesnneesneenns 459
QIR O PP PPPRPPPPP 459
B I TN O PP PPPPPPPPPPPPPRS 459
RESEIVEA TraACE NAIMES....cei ittt ettt e e e bt e e e aa et e e s e bt e e e anbr e e e s anreeeennreas 459

TRACe:CLEar MDATAL | MDATA2 | MDATA3 | MDATA4 | MDATAS | MDATAG | MDATAY |

MDATA8 460
TRACE:COPY <memory_tre>,<Oata_trC> .....oiiiiiiiiieiiiiiie ittt e s e e e 460
TRACe:COPY:MATH <memory_trc>,<data trC>......coocuviiiiiiee e et e e e saeeee e 461

TRACe[:DATA]:RESPonse][:ALL]? CHIDATA | CH2DATA | CH3DATA | CH4DATA | CHIMEM |
CH2MEM | CH3MEM | CHAMEM | MDATAL | MDATA2 | MDATA3 | MDATA4 | MDATAS |
MDATAG | MDATAT | MDATAS ......oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeee s seseeeses s eeeeeeseeesseeesee s eesesenens 463

TRACEe[:DATA]:STIMulus[:ALL]? CH1DATA | CH2DATA | CH3DATA | CH4DATA | CHIMEM |
CH2MEM | CH3MEM | CHAMEM | MDATAL | MDATA2 | MDATA3 | MDATA4 | MDATAS |
MDATAG | MDATAT | MDATABS ......ooeooeoeeeeeeeeeee e eeee e eee e eeee e enens 463
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possible command syntax: CONT:AUX:C 1

e 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.

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

e 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.

e Special characters

e | Avertical stroke in the parameter list characterizes alternative parameter settings. Only one of
the parameters separated by | must be selected.

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

e [ ]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.

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

e 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, ... SCORri2 | 2-port error terms; see [SENSe<Ch>:]CORRection:DATA. | 1 and 2 (S11, S12, S21, S22)
SCORri13 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)

=

o

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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e 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.

e 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.

==

o 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 Confirmed, with query.

Types

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:

e FLIN, FLOG, FSEG, and FSINgle select frequency units [default: Hz] for
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*RST value

SCPI,
Command
Types
Example:

Command Reference

CALCulate

the limit line.
e TLIN and TLOG select time units [default: s].
e PLIN, PLOG and PSINgle select power units [default: dBm].

FLIN

Device-specific, no query.

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>

<numeric_value>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Amount that the limit line is shifted.

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]

Device-specific, no query.

*RST; CALC:LIM:zCONT 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:zCONT:SHIF 1; CALC:LIM:zCONT?

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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CALCulate
o 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]

<start_stim>,
<stop_stim>,
<start_resp>,
<stop_resp>
Range [def. unit]

*RST values

SCPI,
Command
Types
Example:

0 — Limit line segment off, segment defined but no limit check performed
1 — Upper limit line segment
2 — Lower limit line segment

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

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]

— (no limit line defined after *RST)

Device-specific, with query.

*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>

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Device-specific, no query.

*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 Device-specific, command or query.
Types
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.

o 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 Confirmed, query only.
Types
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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o 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:
e An odd number of values is rejected; an error message —109,"Missing parameter..." is generated.
e An even number of 2*k values updates or generates k lower limit line segments.

e 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.

e 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 Confirmed, with query.
Types
Example: CALC:LIM:LOW -10, 0, 0, -10

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

Seq. Type Start Stimulus | Stop Stimulus | Start Response | Stop Response

1 300 kHz & GHz =20 dE -20 d

2 | Lower - 300 kHz & GHz -10dB 0de
3 Upper - 300 kHz G GHz -20 dB -20 dB
4 | Lower - 300 kHz & GHz ode -10dB

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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<stimulus_offset>

Range [def. unit]
*RST value

<response_offset>

Range [def. unit]
*RST value
<trace_name>

SCPI, Command
Types
Example:

CALCulate

specified.

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

-1000 GHz to +1000 GHz [Hz]
0 Hz

Response offset value, used to shift all imported limit line segments in vertical
direction.

-10™ dB to +10"* dB [dB]

0dB

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>.

Device-specific, no query.

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.

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

<Chn>

<numeric_value>
Range [def. unit]

*RST value
SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Response offset value for all limit line segments.
Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

Device-specific, no query.

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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o 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 Confirmed, command or query.
Types
Example: CALC:LIM:LOW -10, 0, 0, -10

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

5eq. | Type Start stimulus | Stop Stimulus | Start Response | Stop Response

1 300 kHz & GHz =20 dB =20 de

Z | Lower - 300 kHz & GHz -10 dB 0 de
3 Upper - 300 kHz 8 GHz -20 dB -20 dB
4 | Lower - 300 kHz & GHz 0de -10 dB

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.

o 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:

e S and SINV select relative units (dB) for the limit line.
e Y selects admittance units (S/Siemens).
e Z selects impedance units (Q).

e 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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CALCulate
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.

o This command is complemented by CALCulate<Chn>:LIMit:RDOMain:COMPlIex 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:

e COMPIex, REAL, IMAGinary, and SWR select dimensionless numbers
(V) for the limit line.

e MAGNitude selects relative units (dB).
e PHASe selects phase units (deg).

e GDELay selects time units (s).

e L selects inductance units (H/Henry).

e C selects capacitance units (F/Farad).
-]
*RST value -

SCPI, Command Device-specific, no query.
Types

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.

o This command is complemented by CALCulate<Chn>:LIMit:RDOMain:COMPlIex 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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o] 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>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Response value

Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

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.

Device-specific, with query.

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).

o 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>
Range [def. unit]

*RST value

Response value

Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

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
Example:

Command Reference

CALCulate

Device-specific, with query.

See CALCulate<Chn>:LIMit:SEGMent<Seg>:AMPIlitude:STARL.

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).

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

<Chn>
<Seg>

<numeric_value>

Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Segment number

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

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]

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.

Device-specific, with query.

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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o] 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>

Range [def. unit]

*RST value

SCPI, Command
Types
Example:

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

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]

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.

Device-specific, with query.

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).

i

o 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>
<Seg>
Parameters
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Segment number

Limit line type

LMAX (upper limit line segment), LMIN (lower limit line segment), OFF (limit
check switched off, limit line segment not deleted) [—]

LMAX

Device-specific, with query.

*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.

xiin

o 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 Confirmed, command or query.
Types
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.

i

o 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:

CALCulate

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

e An even number of 2*k values updates or generates k upper limit line segments.

e 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.

e 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>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Pair(s) of response values.
Almost no restriction for limit segments; see Rules for Limit Line Definition. [dB]

The response value of a segment that is created implicitly, e.g. an lower limit
line segment, is —20 dB.

Confirmed, with query.

CALC:LIM:UPP -10, 0, 0, -10
Define the following upper and (default) lower limit line segments:

5eq. Type Start stimulus | Stop Stimulus | Start Response | Stop Response

1 300 kHz & GHz -10 dE 0 de

Z |Lower - 300 kHz g igHz -20dB -20dE
3 |Upper - 300 kHz G GHz 0dE -10 dB
4 |Lower - 300 kHz g igHz -20dB -20dE

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>

<stimulus_offset>

Range [def. unit]
*RST value

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 value, used to shift all imported limit line segments in
horizontal direction.

-1000 GHz to +1000 GHz [Hz]
0 Hz
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<response_offset>

Range [def. unit]
*RST value
<trace_name>

SCPI, Command
Types
Example:

CALCulate

Response offset value, used to shift all imported limit line segments in vertical
direction.

-10"* dB to +10™ dB [dB]

0dB

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>.

Device-specific, no query.

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.

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

<Chn>

<numeric_value>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Response offset value for all limit line segments.

Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

Device-specific, no query.

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.

=

o Use CALCulate<Chn>:LIMit:STATe to switch on or off the entire limit check, including
upper and lower limit lines.

<Chn>

<Boolean>
*RST value

Channel number used to identify the active trace.

ON | OFF - Limit check on or off.
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>
<Mk>

<x_dB_Bandwidth>

Range [def. unit]

*RST value

Response for
query:
<Bandwidth>

<Center_Stimulus>
<Q>
<Loss>

<LBE>
<UBE>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

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 Mkrl to Mkr4.

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.

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]

-3dB

Search result in the format <Bandwidth>, <Center_Stimulus>, <Q>, <Loss>,
<LBE>, <UBE> where:

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>).

Stimulus frequency at the center of the bandpass/bandstop region (the
stimulus value of marker no. 4).

Quality factor, i.e. the ratio between the center frequency and the 3-dB
bandwidth

Loss at the center of the bandpass/bandstop region (the response value of
marker no. 4 at the time of the bandfilter search).

Lower band edge

Upper band edge

Depending on the measurement parameter. [units depending on the sweep
type and the marker format; see CALCulate<Chn>:MARKer<Mk>:FORMat]

Device-specific, query only.

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>:COUPIled[: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>

<Mk>

<Boolean>
*RST value

SCPI,
Command
Types
Example:

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.

Marker number in the range 1 to 10. This suffix is ignored because the command
affects all markers.

ON | OFF - Enables or disables marker coupling.
OFF

Device-specific, command or query.

Suppose that the active setup contains two traces Trcl and Trc2, assigned to
channels no. 1 and 2, respectively.

:CALC1:PAR:SEL "TRC1"; CALC1:MARK1 ON; MARK2 ON

Select Trcl 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>
<Mk>

<Boolean>
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

ON | OFF - Enables or disables the delta mode.
OFF

Device-specific, command or query.

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 Device-specific, command or query
Types
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 |z| = sqrt (x2 +y2)

ZVPR IFMDB dB Mag(z) = 20 * log|z| dB

PHASe ¢ (z) = arctan (Im(z) / Re(z) )

POLar X, ¥ (Real and Imag)

ZVR IFCOMPIex

GDELay Group Delay, —d ¢ (z)/do

REAL X

IMAGinary y

SWR Standing Wave Ratio, SWR = (1 + |z]) / (1 - |z])
LINPhase Lin Mag and Phase, |z|, arctan (Im(z) / Re(z) )
ZVR FMLPhase

LOGPhase dB Mag and Phase, 20 * log|z| dB, arctan (Im(z) / Re(z) )
ZVR FMDPhase

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.
o 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 Mkrl to
Mkr4.
<x dB x dB Bandwidth parameter.
Bandwidth>
Range [def. unit] 0.01 dB to 100.00 dB, the increment (UP. DOWN) is 0.3 dB. [dB]
*RST value 3 dB.
SCPI, Device-specific, command or query.
Command
Types
Example: See CALCulate<Chn>:MARKer<Mk>:BWIDth.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth:MODE BPASs | BSTop |
BPRMarker | BSRMarker

Selects the bandfilter search mode.

<Chn>
<Mk>

Parameters

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.

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 Mkrl to
Mkr4.

Bandfilter search type:

BPASSs: Bandpass Search Ref to Max
BSTop: Bandstop Search Ref to Max
BPRMarker: Bandpass Search Ref to Marker
BSRMarker: Bandstop Search Ref to Marker

BPASs

Device-specific, command or query.

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.


https://www.manualsplus.com/

res®zve Command Reference

CALCulate
<Mk> Marker number in the range 1 to 10.
Range [def. unit] - [
*RST value -
SCPI, Command Device-specific, no query.
Types
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)
1to 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 Device-specific, command or query.
Types
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 Device-specific, command or query.
Types
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 Mkrl to Mkr4.

Parameters See list of parameters below.
*RST value -
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SCPI, Device-specific, no query.
Command
Types
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. Depending on the measurement parameter. [unit depending on the sweep type and
unit] the marker format; see CALCulate<Chn>:MARKer<Mk>:FORMat]
*RST value -
SCPI, Device-specific, query only.
Command
Types
Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute.

Operating Manual 130365803201 Y


https://www.manualsplus.com/

R&S® zZVL ) ; Command Reference

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 Mkrl to Mkr4.

Parameters See list of parameters below.
*RST value -
SCPI, Device-specific, command or query.
Command
Types
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 Device-specific, no query.
Types
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 Device-specific, no query.
Types
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 Device-specific, command or query.
Types
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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 Device-specific, command or query.
Types
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
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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>
<Mk>

<Boolean>
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may be
set to any value.

ON | OFF - Creates or removes the marker.
OFF

Device-specific, command or query.

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>
<Mk>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may
be set to any value.

Stimulus value of the reference marker.
—9.9E+11 Hz to +9.9E+11 Hz [HZ]
0 Hz

Device-specific, command or query.

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>
<Mk>

Response
Range [def. unit]

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may be
set to any value.

Response value of the reference marker.

Depending on the measured quantity. [unit depending on the marker format; see
CALCulate<Chn>:MARKer<Mk>:FORMat]

Device-specific, query only.

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>
<Mk>

<Boolean>

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may be set to
any value.

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.

OFF

Device-specific, command or query.

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 Mkrl to Mkr4.

Range [def. - [
unit]
*RST value -
SCPI, Device-specific, no query.

Command
Types

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.

C 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 Mkrl to Mkr4.

<Boolean> ON | OFF - Enables or disables the marker tracking mode.
*RST value OFF

SCPI, Device-specific, command or query.

Command

Types

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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OFF

Device-specific, command or query.

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>
<Mk>

<numeric_value>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

Target search value of marker no. <Mk>.

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]

Depending on the trace format; 0 dB for a dB Mag trace.

Device-specific, command or query.

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>
<Mk>

Parameters

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

NORMal — response value changes according to the measurement result.
FIXed — marker keeps its current response value.
NORMal

Device-specific, command or query.

CALC:MARK ON; CALC:MARK:TYPE FIX

Create marker land display it in the center of the sweep range as a fixed
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CALCulate

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>
<Mk>

<numeric_value>

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

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
Example:

Device-specific, command or query.

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>
<Mk>
Response
Range [def. unit]
*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

Response value of marker no. <Mk>.
Depending on the measured quantity. [unit depending on the marker format; see
CALCulate<Chn>:MARKer<Mk>:FORMat]

Device-specific, query only.

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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CALCulate

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

CALC4:PAR:CAT?

Query the traces assigned to channel 4. If Ch4Trl 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.

i

o 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, Measurement parameter

S22

*RST value -

SCPI, Device-specific, no query. CALCulate<Ch>:PARameter :CATalog? returns a list

Command of all defined traces.

Types

Example: CALC4:PAR:DEF 'Ch4Trl, S11

Create channel 4 and a trace named Ch4Trl 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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CALCulate
'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.
*RST value -
SCPI, Command Device-specific, no query.
Types
Example: CALC4:PAR:SDEF 'Ch4Trl', 'S11'
Create channel 4 and a trace named Ch4Trl 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, Device-specific, with query (see 'S11',... parameter description above).

Command

Types

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient Sy;.

CALC4:PAR:MEAS 'Ch4Trl', 'S12'

Change the measurement parameter of the trace and measure the transmission
coefficient Si,.

CALC4:PAR:MEAS? 'Ch4Trl'
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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.

i

o

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.

o 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.

'S11Y, ... Measurement parameter (string variable); see list of parameters below.

*RST value -

SCPI, Device-specific, no query. CALCulate<Ch>:PARameter:MEASure?

Command "<Trc_name>" queries the measurement parameter of the trace.

Types CALCulate<Ch>:PARameter:CATalog? returns a list of all defined traces.

Example: CALC4:PAR:SDEF 'Ch4Trl', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON

Create diagram area no. 2.
DISP:WIND2:TRAC:FEED 'CH4TRL'

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® | "Ssi12® | ... 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

Operating Manual 130365803201 T
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<Chn>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

Command Reference

CALCulate

Channel number used to identify the active trace.

Start value of the evaluation range.
—1000 GHz to 999.999999999 GHz. [Hz]
Lowest frequency of the analyzer, depending on the analyzer model.

Device-specific, command or query.

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>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace.

Stop value of the evaluation range.
—999.999999999 GHz to 1000 GHz. [Hz]
Highest frequency of the analyzer, depending on the analyzer model.

Device-specific, command or query.

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>

<Boolean>
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace.

ON | OFF - Statistical info field on or off.
OFF

Device-specific, command or query.

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>

<Boolean>
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace.

ON | OFF - Statistical info field on or off.
OFF

Device-specific, command or query.

See CALCulate<Chn>:STATistics:[:STATe]
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CALCulate
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. The data is returned as a comma-separated list of real numbers. The unit is the
unit] 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, Device-specific, query only.
Command
Types
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.

Operating Manual 130365803201 T


https://www.manualsplus.com/
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CALCulate

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.

o 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 Device-specific, command or query.
Types
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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ManualsPlus.com

Command Reference

DISPlay

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

Ope

347
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<red>
<green>
<blue>
Range [def. unit]

<trace_style>
<trace_width>

Range [def. unit]
*RST values

SCPI, Command
Types

Example:

Command Reference

DISPlay

Red, green, and blue content of the defined color.

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) [-]

Optional trace style, only for traces (<Element> > 12): One of the string
parameters SOLid | DASHed | DOTTed | DDOTted | DDDotted.

Optional trace width, only for traces (<Element> > 12).
1to 20 []

*RST does not affect the color settings; see also description of the Preset
command.

Confirmed (with device-specific numeric suffix and parameters), command or
guery. The query returns three values between 0 and one, separated by
commas, corresponding to the red, green, and blue color content.

*RST; DISP:CMAP:MARK ON; CALC:MARK ON

Create diagram area no. 1 (with default trace showing the S-parameter S,;) 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

Operating Manual 130365803201
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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

ManualsPlus.com

Command Reference

DISPlay

361
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R&S® Z Command Reference

FORMat

*RST value SDATa

SCPI, Device-specific, command or query.
Command

Types

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.
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R&S® zZVL

*RST value

'<param_name>'

*RST value
<x_offset>

Range [def. unit]

*RST value
<y_offset>

Range [def. unit]
*RST value

<type>

*RST value

SCPI, Command
Types
Example:

Command Reference

also note on Touchstone files above.

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).

'S11' (if all optional parameters are omitted)

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.

Depending on the sweep range of the analyzer. [The default units for frequency,
power and time sweeps are Hz, dB and s, respectively.]

0

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.

Depending on the measured quantity. [dB]

0

Limit line type :

LMAX — upper limit line
LMIN — lower limit line
OFF — limit line off

LMAX (if all optional parameters are omitted)

Device-specific, no query.

Assume that the current setup contains two traces named
Trcl and Trc2, respectively, and that limit lines have been
defined for Trcl.

MMEM:STOR:LIM "TRC1°",
"C:\Rohde&Schwarz\NWA\L IMitLines\Lim Trcl.limit"

Store the limit line definition of Trcl to a limit line
file.

MMEM:LOAD:LIM “TRC2",
"C:\Rohde&Schwarz\NWA\L IMitLines\Lim Trcl.limit"

Load the previously created limit line file and assign the
limit lines to Trc2.

MMEM:STOR:TRAC "TRC1-,
"C:\Rohde&Schwarz\NWA\L IMitLines\Trcl.slp"

Store the current trace data of Trcl to a limit line file
in Touchstone format.

MMEM:LOAD:LIM “TRC1°%,
"C:\Rohde&Schwarz\NWA\L IMitLines\Trcl.s1p®, "S11°, 0, 2,
LMAX

Load the previously created Touchstone limit line file and
assign the limit lines to Trcl, applying a response offset
of 2 dB.

CALC:LIMit:DISPlay ON
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R&S® ZVL

*RST value

SCPI,
Command
Types
Example:

' Command Reference

MMTHrough, MFTHrough, FFTHrough, MMLine, MFLine, FFLine

The following reflection and transmission standards have only 5 parameters
(until <Max_Freqg>):

MSMatch, FSMatch, MMATten, MFATten, FFATten

Device-specific, command or query (see examples below)

CORR:CKIT:FOP 'N 50 Ohm','Test Kit',...

Define the properties of the open (f) standard for a N 50 Q connector type in cal kit
‘Test Kit'. See also example for
[SENSe<Ch>:]JCORRection:CKIT:<conn_type>:<std_type>.

CORR:CKIT:FOP? 'N 50 Ohm'

Query the properties of the open (f) standard for a N 50 Q 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 Q 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>,<L0oss>,<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>

<conn_type>

<std_type>

Parameter list

*RST value

Channel number. This suffix is ignored because calibration kits are channel-
independent.

Connector type, one of the following identifiers:

N50, N75:N 50 Q or N 75 Q connectors

PC7, PC35, PC292: PC 7, PC 3.5 or 2.92 mm connectors
USER<no>: User-defined connectors UserConnl, UserConn2

©  This command only supports ZVR-compatible connector types. For general
definitions use [SENSe<Ch>:]CORRection:CKIT:<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.

String parameters to specify the configured standard ('<Ckit_Name>','<Std_No>")
and numeric parameters defining its properties. See detailed description below.

Operating Manual 130365803201 T
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R&S® ZVL Command Reference
[SENSe...]
SCPI, Device-specific, command or query
Command
Types
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 Q 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, O dB loss and define the polynomial
coefficients of the fringing capacitance as 0 fF, 0.22 fF/GHz, -0.22 fF/(GHz)Z,
0.0022 fF/(GHz)®.
The parameters in the [SENSe<Ch>:]CORRection:CKIT:<std_type> and
[SENSe<Ch>:]JCORRection: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_Freqg> Min. frequency for which the circuit model is valid Default unit is Hz
<Max_Freg> 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 Q)
<CO0> | <LO> Polynomial coefficients C, or Lo for the fringing capacitance or residual To be specified
inductance of the standard (load parameter) without unit (implicit
unit is fF or pH)
<C1>|<L1> Polynomial coefficients C; or L, for the fringing capacitance or residual To be specified
inductance of the standard (load parameter) without unit (implicit
unit is fF /GHz or pH
/IGHz)
<C2> | <L2> Polynomial coefficients C, or L, for the fringing capacitance or residual To be specified

inductance of the standard (load parameter)

without unit (implicit
unit is fFIGHZ> or
pH/GHZ?)
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<C3>|<L3> Polynomial coefficients C; or Lz for the fringing capacitance or residual To be specified
inductance of the standard (load parameter) without unit (implicit
unit is fF/IGHZ® or
pH/GHZ®)
OPEN | SHORt | Simplified modelling as an open or short or match standard. The load Character data

MATCh 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>

<Resistance> Optional resistance for the MATCh standard Numeric value
, <Port_1>, Optional port restriction: one port number for one port standards, two port Integer value
<Port_2> numbers for two port standards

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 U)
(for user-defined connector types only)

'<Ckit_Name>' <L3>[, <Port_1>]
complete parameter list with inductance
coefficients, no OPEN | SHORT| MATCh

MMTCh | FEMTCh

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 | SHORI[, <Port_1>]
no loss, otherwise complete parameter list

MMTHrough | MFTHrough
| FFTHrough

Through (m - m) or through (m - f) or
through (f - )

'<Ckit_Name>"' <Loss>[, <Port_1>,
<Port_2>]
no load parameters (polynomial coefficients),

no OPEN | SHORt| MATCh

MMLInel | MFLInel |
FFLInel (suffix 1 optional)

Linel (m - m) or linel (m - f) or linel (f -

'<Ckit_Name>"' <Loss>[,
<Port_2>]
no load parameters (polynomial coefficients),

no OPEN | SHORt| MATCh

<Port_1>,

MMLIne2 | MFLIne2 |
FFLIne2

Linel (m - m) or line2 (m - f) or line2 (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 - '<Ckit_Name>' ... <Max_Freq>[, <Port_1>,
f) or attenuation (f - f) <Port_2>]

no offset parameters, no load parameters
(polynomial coefficients), no OPEN | SHORY]|

MATCh
MMSNetwork Symmetric network (m - m) or '<Ckit_Name>' ... OPEN | SHORt| MATCh][,
MFSNetwork | FFSNetwork symmetric network (m - f) or symmetric <Port_1>, <Port_2>]
network (f - f) 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>.

o For connector types with arbitrary, user-defined names you can use the command
[SENSe<Ch>:]CORRection:CKIT:SELect '<sconn_name>', '<ckit_name>'.

<Ch>

<conn_type>

‘<ckit_name>'

*RST value

SCPI,
Command
Types
Example:

Channel number. This suffix is ignored because calibration kits are channel-
independent.

Connector type, one of the following identifiers:

N50, N75:N50Q or N 75 Q connectors

PC7, PC35, PC292: PC 7, PC 3.5 or 2.92 mm connectors
USER<no>: User-defined connectors UserConnl, UserConn2

String parameters containing the name of a calibration kit available on the
analyzer.

— (A *RST does not change the assignment between connector types and
calibration kits.)

Device-specific, command or query

MMEM:LOAD:CKIT
"C:\Rohde&Schwarz\NWA\Cal ibration\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 Q connector type (assuming that the cal kit
name stored in New_kit.calkit reads New_Kkit).

@ 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 dia

log; a © in the name must be replaced by 'Ohm’, e.g.:

¢ 'NewKitl' denotes the user-defined calibration kit NewKit1.
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e 'N 50 Ohm Ideal Kit' denotes the N 50 2 Ideal Kit.
e '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>.

=

o 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>
'<conn_name>'
'<ckit_name>'

*RST value

SCPI, Command
Types

Example:

Channel number. This suffix is ignored because calibration kits are channel-
independent.

Connector type, e.g. a user-defined connector type (string variable)

String parameters containing the name of a calibration kit available on the
analyzer.

— (A *RST does not change the assignment between connector types and
calibration kits.)

Device-specific, command or query (the query requires the first string parameter
only)

MMEM:LOAD:CKIT
"C:\Rohde&Schwarz\NWA\Cal ibration\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 Q connector type (assuming that the cal kit
name stored in New_kit.calkit reads New_Kkit).

[SENSe<Ch>:]CORRection:CKIT:INSTall '<file_name>'

Loads cal kit data from a specified ZVR cal kit file.

<Ch>

'<file_name>"'

*RST value

SCPI,
Command
Types
Example:

Channel number. This suffix is ignored because calibration kits are channel-
independent.
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.

Device-specific, no query.

CORR:CKIT: INST "C:\Rohde&Schwarz\NWA\Cal ibration\Kits\ZCAN.ck"
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Example: See [SENSe<Ch>:]JCORRection: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 Device-specific, command or query

Types

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>

THRough ...
LINE2

<port_no>

*RST value

AUTO |
<delay |
phase>

*RST value

SCPI,
Command
Types
Example:

Channel number of the calibrated channel.

Standard types: Through, Open, Short, Match, Symmetric Network (NET),
Attenuation (ATT), Reflect, Sliding Match (SLIDe), Linel (LINE1 and LINE are
synonymous), Line2.

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.

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)

AUTO

Device-specific, no query

See [SENSe<Ch>:]CORRection:COLLect:SAVE:SELected.

[SENSe<Ch>:]CORRection:COLLect:CONNection<port_no> NSOFEMALE |
N50MALE | N75FEMALE | N7SMALE | PC7 | PC35FEMALE | PC35MALE |
PC292FEMALE | PC292MALE

Additional parameters (): UFEMALE1 | UMALE1 | UFEMALEZ2 | UMALE2

Selects a connector type at a specified port <port_no> and its gender.

8] Use

[SENSe<Ch>:]CORRection:COLLect:SCONnection<port _no> to select an

arbitrary connector type using a string variable.

<Ch>

<port_no>

Parameters

Channel number of the calibrated channel.

Port numbers of the analyzer.

Note: If the analyzer is set to use the same connectors at all ports
(I SENSe<Ch>:]JCORRection: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.

Connector type and gender of the connectors (omitted for query). UFEMALE1 and
UMALEL1 denote the user-defined connector type UserConnl, UFEMALEZ2 and
UMALE?Z2 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

SCPI,
Command
Types
Example:

Command Reference

[SENSe...]

N50FEMALE for all ports.

Device-specific, command or query.

*RST; CORR:COLL:CONN1 N75MALE; CONN4?

Change the connector type at port 1 from NSOFEMALE to N75MALE. The connector
type at the other ports is also changed to N75, however, the gender (female) is
maintained. CORR zCOLL : 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.

o 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>

Parameters

<port_no>

*RST value

SCPI, Command
Types
Example:

Channel number of the calibrated channel.

ALL: Equal (uniform) connector types. If the connector type at one port is
changed, the connector type at all other ports is changed accordingly.
SINGIle: Independent (possibly non-uniform) connector types at the ports.

Port numbers of the analyzer. This parameter has no effect because the setting
affects all ports.
ALL

Device-specific, command or query.

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 NSOFEMALE.

[SENSe<Ch>:]CORRection:COLLect:DELete ['<cal _name>']

Deletes system error correction data generated and stored previously .

<Ch>

'<cal_name>'

*RST value

Channel number of the calibrated channel.

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.

Operating Manual 130365603201 Ty


https://www.manualsplus.com/

R&S® ZVL

SCPI,
Command
Types
Example:

' Command Reference

Device-specific, no query

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 | FOPortl |
FOPort2 | FOPort12 | FOPTport | ROPTport | REFL1 | REFL2 | REFL12 | TPORt

Selects a one-port or two-port calibration type at ports 1/2.

o 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>

Parameters

*RST value

SCPI,
Command
Types
Example:

Channel number of the calibrated channel.

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.

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.

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>

'<cal_name>'

Parameters

<port_no>

Channel number of the calibrated channel.

Name of the calibration (string parameter). The name serves as a reference to
delete a particular set of system correction data
(ISENSe<Ch>:]CORRection:COLLect:DELete).

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 numbers of the analyzer. For an n-port calibration type (n = 1 to 2), n port

Operating Manual 130365803201 Ty


https://www.manualsplus.com/

R&S® zZVL ‘7 Command Reference

[SENSe...]

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, Device-specific, no query. Use [SENSe<Ch>:]CORRection:COLLect:METHod?
Command to obtain a list of all calibration types for channel <Ch>.
Types
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>").

==

o This command is the Z\VR-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 Confirmed, no query

Types

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.

o 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.

i

o 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, Device-specific, no query

Command

Types

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? 'SCORRS3!
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 Confirmed, no query

Types

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
(ISENSe<Ch>:]CORRection:COLLect[ :ACQuire]:SELected) is taken into account.

=

o 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, Device-specific, no query

Command

Types

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.
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<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, Device-specific, command or query.

Command

Types

Example: *RST; CORR:COLL:SCON1 'N 75 Ohm', MALE; SCON4?

Change the connector type at port 1 from'N 50 Ohm®", FEMto'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 Q (without unit),
For WGUide type connectors: cutoff frequency in Hz (without unit)
Range [def. unit] Ref. impedance: 1uQ to 1000 MQ
Cutoff frequency: 0 Hz to 1000 GHz

*RST value -
SCPI, Command Device-specific, command or query
Types
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. ASCIl 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 String parameters describing the different error terms, depending on the current

parameters calibration method; see table below. Each term contains one complex value (real and
imaginary part) for each sweep point.

Range [def. The error terms consist of dimensionless complex numbers. The parameters must be
unit] transferred in full length and have the following meaning:

'SCORRL1' — Directivity at port 1

'SCORR?2' — Source match at port 1

'SCORR3' — Reflection tracking at port 1

'SCORR4' — Forward isolation between port 1 and port 2

'SCORRS5' — Load match at port 2

'SCORRG6' — Forward transmission tracking between port 1 and port 2

'SCORRY7Y' — Directivity at port 2

'SCORRS8' — Source match at port 2

'SCORRY9' — 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
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[SENSe...]
[ SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault.
SCPI, Device-specific, command or query
Command
Types
Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault.
The different calibration types of the analyzer provide the following error terms:
Calibration type Parameter in Available error terms
[SENSe<Ch>:]CORRection:COLLect:METHod (depending on port numbers)
One-port normalization REFL1 'SCORR3'
(reflection) using an open REFL2 'SCORR9'
standard REFL12 'SCORRS3' and 'SCORRY'
Full one port FOPortl 'SCORRL1' to 'SCORRS3'
FOPort2 'SCORRY7' to 'SCORRY’
FOPort12 'SCORRL1' to 'SCORRS3' and
'SCORRY' to 'SCORRY'
Two-port normalization FTRans 'SCORR®6'
RTRans 'SCORR12'
FRTRans 'SCORR®6' and 'SCORR12'
One path two port FOPTport 'SCORR1' to 'SCORR3',
ROPTport 'SCORR®6'
'SCORRY' to 'SCORRY',
'SCORR12'
TOSM TOSM 'SCORRL1' 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, Device-specific, query only

Command

Types

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
Example:

Command Reference

[SENSe...]

Device-specific, query only

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 S,y).

[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>

<port_no>

ONCE
*RST value

SCPI, Command
Types
Example:

Channel number of the offset-corrected channel.

Port number of the analyzer. This numeric suffix is ignored; the active port is
determined by the active trace.

Applies the Auto Length function.

Device-specific, no query

*RST; CORR:EDEL:AUTO ONCE

Reset the instrument and apply the auto length function to the default trace
(Trcl in channel 1).
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[SENSe...]

[SENSe<Ch>:]CORRection:EDELay<port_no>:DIELectric <permittivity>

Defines the permittivity for the offset correction at test port <port_no>.

<Ch>

<port_no>

<permittivity>

Channel number of the offset-corrected channel
Port number of the analyzer

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>
<port_no>

<length>
Range [def.
unit]

*RST value

SCPI,
Command
Types
Example:

Channel number of the offset-corrected channel
Port number of the analyzer

Mechanical length

—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).

0m [m]

Device-specific, command or query

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>
<port_no>

<length>
Range [def.
unit]
*RST value

SCPI,
Command
Types
Example:

Channel number of the offset-corrected channel
Port number of the analyzer

Electrical length

—3.4028234664E+038 m to +3.4028234664E+038 m [m]. The increment (UP,
DOWN)is 1 cm.
Om

Device-specific, command or query

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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[SENSe...]

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>
<port_no>

<delay>

Range [def.
unit]

*RST value

SCPI,
Command
Types
Example:

Channel number of the offset-corrected channel
Port number of the analyzer

Delay

-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).

0s

Device-specific, command or query

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>

<Boolean>

Channel number of the calibrated channel

Enable or disable factory calibration

*RST value ON

SCPI, Command
Types
Example:

Device-specific, command or query

*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>
<port_no>

<DC-loss>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

[SENSe...]

Channel number of the offset-corrected channel
Port number of the analyzer

Frequency-independent part of the offset loss
-200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.
0dB

Confirmed, command or query

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>

<port_no>

ONCE
*RST value

SCPI, Command
Types
Example:

Channel number of the offset-corrected channel.

Port number of the analyzer. This numeric suffix is ignored; the active port is
determined by the active trace.

Applies the Auto Length and Loss function.

Device-specific, no query

*RST; CORR:LOSS:AUTO ONCE

Reset the instrument and apply the Auto Length and Loss function to the
default trace (Trcl 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>:]JCORRection:LOSS<port_no>:0FFSet).

<Ch>
<port_no>
<ref_frequency>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number of the offset-corrected channel
Port number of the analyzer

Reference frequency

Frequency range of the analyzer model [Hz]. The increment (UP/DOWN) is
1 MHz.

1000000000 Hz (= 1 GHz)

Device-specific, command or query

See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth
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[SENSe...]

[SENSe<Ch>:]CORRection:LOSS<port_no>:OFFSet <ref loss>

Defines the offset loss at the reference frequency
(LSENSe<Ch>:]JCORRection: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 0dB
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 Device-specific, command or query
Types
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).

o Use the [SENSe<Ch>:]JCORRection:LOSS<port_no>. .. commands to define the
complete set of loss offset parameters.
[SENSe<Ch>:]CORRection:0FFSet<port_no>:MAGNiItude is equivalent to
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[SENSe...]
[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: fyax - fun
SCPI, Command Confirmed, command or query.
Types
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 fyy + Span/2 or fuwx— 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 Confirmed, command or query.
Types
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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[SENSe.. ]
Command sweep segment).
Types
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>
<Seg>
*RST value

SCPI, Command
Types
Example:

Channel number.

Sweep segment number. If unspecified, the value is set to 1.

Device-specific, no query.

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>
*RST value

SCPI, Command
Types
Example:

Channel number.

Device-specific, no query.

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...]

[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 Device specific, query only.
Types
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 Device specific, query only.
Types
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

5.0000000000E+005.

segment. The response is

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...]

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt <numeric_value>

Defines the Start frequency of sweep segment no. <Seg>.

<Ch>
<Seg>

<numeric_value>
Range [def. unit]

*RST value
SCPI, Command
Types
Example:

Channel number.
Sweep segment number.

Start frequency of the sweep.
Depending on the instrument model [Hz]. The increment is 0.1 kHz.
— (no sweep segment defined after reset)

Device-specific, command or query

SEGM:INS 1IMHZ, 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>
<Seg>

<numeric_value>
Range [def. unit]

*RST value
SCPI, Command
Types
Example:

Channel number.
Sweep segment number.

Stop frequency of the sweep.
Depending on the instrument model [Hz]. The increment is 0.1 kHz.
— (no sweep segment defined after reset)

Device-specific, command or query

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>

<Seg>

<Start>,
<Stop>

Range [def.
unit]

<Points>

Range [def.
unit]
<Power>

Range [def.
unit]

<Point
Delay>

Range [def.
unit]

ZVR V¥

<Unused>
<Meas.
Bandwidth>
Range [def.
unit]
SCPI,
Command
Types
Example:

Channel number.

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 and stop frequency of the segment. See
[ SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt and
[ SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP.

A new segment must not overlap with any of the existing segments. Besides the
frequency range depends on the analyzer model. [HZz]

Number of sweep points in the segment. See
[SENSe<Ch>:]SEGMent<Seg>:SWEep:POINts.

110 2147483647. [1] 1 is allowed if start and stop frequencies are equal.

Internal source power in the segment. See [ SENSe<Ch>:]SEGMent<Seg>:POWer .

—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.

Delay for each partial measurement in the segment. See

[ SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELI . In the setting

[ SENSe<Ch>:]SEGMent<Seg>: INSert:SELec SWTime, this parameter is
replaced by <Time>.

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 O s.

Ignored parameter, should be set to the default value 0.
Resolution bandwidth in the segment. See

[ SENSe<Ch>:]SEGMent<Seg>:BWIDth[ :RESolution].
1.0E-6 Hz to 5 MHz [Hz].

Device-specific, no query.

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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[SENSe...]

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 | DWELI

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>

<Seg>

SWTime
DWELI

*RST value

SCPI, Command
Types

Example:

Channel number.

Sweep segment number.

Use segment sweep time.

Use meas delay.
SWTime

Device-specific, command or query

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>:OVERIap <Boolean>

Queries whether the analyzer supports overlapping sweep segments.

<Ch>

<Seg>

<Boolean>

*RST value

SCPI, Command
Types

Channel number.

Sweep segment number.

ON | OFF: No effect.

OFF. If used as a query, the command returns the information that overlapping
sweep segments are not supported (OFF).

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 Device-specific, command or query
Types
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, Device-specific, command or query
Command

Types

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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[SENSe...]

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 Device-specific, command or query
Types
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] 1to 2147483647. [1] 1 is allowed if start and stop frequencies are equal.
*RST value 51

SCPI, Command Device-specific, command or query
Types
Example: SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings
and thus 51 sweep points.

SEGM:SWE:PQOIN 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:DWELI). 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 Device-specific, command or query
Types
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

Operating Manual 130365603201 Ty
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[SENSe...]
sweep time.
SCPI, Device-specific, command or query
Command
Types
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:DWELI <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:DWELI: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 O0s

SCPI, Command Device-specific, command or query. This default value corresponds to
Types 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:DWELI:CONTrol <Boolean>

Qualifies whether or not the Meas. Delay defined via [SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELI can
be set independently for each sweep segment.
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Example: See CALCulate<Chn>:DATA:NSWeep?.

[SENSe<Ch>:]SWEep:DWELI <delay>

Defines the Meas. Delay time for each partial measurement.
<Ch> Channel number.

<delay> Meas. delay before each partial measurement.
Range [def. unit] 0 sto 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 O0s

SCPI, Command Confirmed, command or query
Types
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 Confirmed, command or query
Types
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 Confirmed, command or query
Types
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 So,u-<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 Device-specific, with query.
Types
Example: CALC4:PAR:SDEF "Ch4Tr1", "A1"

Create channel 4 and a trace named Ch4Trl to measure the wave quantity al.
The trace automatically becomes the active trace.

SENS4:SWE:SRCP 2

Select drive port 2 for the active trace.
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[SENSe...]
[SENSe<Ch>:]SWEep:STEP <step_size>

Sets the distance between two consecutive sweep points.

o 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. Depending on the other channel settings. The minimum step size is equal to the
unit] 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, Confirmed, with query.
Command

Types

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:DWELI).

<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:DWELI.
*RST value ON

SCPI, Confirmed, command or query
Command

Types

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...]

[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, Device-specific, command or query
Command

Types

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:

Command Reference

SYSTem

See SYSTem:SOUNd:ALARm[:STATe]

SYSTem:USER:DISPlay:TITLe '<title>'

Defines a title for the remote display.

'<title>'
*RST value

SCPI, Command Types

Example:

Title (string variable)
— (*RST does not affect the title)

Device-specific, command or query.

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>
Range [def. unit]

*RST value

'<ukey_name>'
*RST value

SCPI, Command
Types
Example:

Number of the user key

0 — Delete all user keys and restore the default keys (Go to Local, Display Off)
1to 8 — user key numbers

0

Label for user key no. 1 to 8 (string variable)
" (empty string)

Device-specific, command or query.

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? 'Trcl'

The query returns 'S11',", indicating that the measured quantity for trace 'Trcl'
has been changed.

SYST:USER:KEY O

Delete the user key and restore the default keys..

Operating Manual 130365803201 T
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TRACe

CH4DATA)
e As atrace with a name (string variable)
The created memory trace can be specified as follows:

e Asthe memory trace named Mem<n>[Trc<m>], where n = 1, ... 8 and Trc<m> is the nhame of the
copied data trace (MDATAL, MDATA2, MDATA3, MDATA4, MDATA5, MDATAG, MDATAY,
MDATAS)

e As a memory trace with an arbitrary name (string variable)

An existing memory trace with the same name is overwritten.

i

o 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):
Z\R W MDATAL | MDATA2 | MDATA3 | MDATA4 | MDATAS | MDATAG |
MDATAY | MDATAS (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):
ZYR W CH1DATA | CH2DATA | CH3DATA | CH4DATA (only for the active data
trace in channels Chl, Ch2, Ch3, Ch4; see list of trace names). [-]
*RST value -
SCPI, Command Confirmed, no query
Types
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 SENSel).

CALC:MATH:SDEF 'Trcl / 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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TRACe

Create a trace with 20 sweep points, making the created trace the active trace of
channel 1 (omitted optional mnemonic SENSe1l).

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.

464
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Basic Tasks

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

/I Reset the instrument, creating the default trace Trcl in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.
/I The default format is dB Mag.

*RST

)

I Create a second trace in channel 1, assign the format Phase,
/l and display the new trace in the same diagram area.

CALCulatel:PARameter:SDEFine 'Trc2', 'S21' // the trace becomes the active trace but is not
displayed

CALCulatel: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

Il

/I ¥ Check the result on the local screen
/ Go to local

SYSTem:DISPlay:UPDate ONCE
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4% Mwa - [Set1 7]

Display: OnfoFF!
] dB Mag 10dE/ Ref0dE 1
|l Phase 45°) Ref0®
Go to
m Local
— 180
Display
=38 —_li‘ < On/Off
N Mt
H- 45 \
— 0 4
| A
Mr-138
H-180
Zh1  Start 300 kHz Fwr 0 dBm Stop 8 GHz
Frequency lack Failure Far Dekails, press INFO, [ L1 ] REMOTE .-
I
I

/[ 2. One channel, two traces, two diagram areas

/I 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

)

Il ¥ Check the result on the local screen

// Go to local

SYSTem:DISPlay:UPDate ONCE
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Display
et on/0Off

| 5 4
e Ei Local
H-10 v

Chi  Start 300 kHz Pyt 0 dBm Stop 8 GHz
=¥all Fhase 45°7 Ref0® 2
. |
=134
Ch1  Start 300 kHz Puwr O dBm Stop 8 GHz
IFrequency lock Failure For Details, press INFO. [ LT REMOTE .-
I
I

/I 3. One channel, four traces, four diagram areas

/I Reset the instrument, add diagram areas no. 2, 3, 4.

*RST; :DISPlay:WINDow2:STATe ON

DISPlay:WINDow3:STATe ON

DISPlay:WINDow4:STATe ON

)

/I Assign the reflection parameter S11 to the default trace.
:CALCulatel:PARameter:MEASure 'Trcl', 'S11'

)

/I Assign the remaining S-parameters to new traces Trc2, Trc3, Tr4;
Il select the Smith chart format for the reflection parameters.
CALCulatel:FORMat SMITh // Smith chart for the active trace Trcl
CALCulatel:PARameter:SDEFine 'Trc2', 'S21'
CALCulatel:PARameter:SDEFine 'Trc3', 'S12'

0] 472


https://www.manualsplus.com/

ManualsPlus.com

Programming Examples
Basic Tasks
CALCulatel:PARameter:SDEFine 'Trc4', 'S22'

CALCulatel:FORMat SMITh // Smith chart for the active trace Trc4, referenced by the channel
number

I

/l 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'

I

Il ¥ Check the result on the local screen

// Go to local

SYSTem:DISPlay:UPDate ONCE

Mwa - [Set1 *]
I SN [isplay OnfoF!

Trc1 ERR] Smith  Ref1 U 1 [Trcz BB B Mag 10 dBJ Ref 0 dB 2

Go to
Local

.|

é}l_lﬂ
\
)
\
)

i Display
i on,/Off
r-40
1
r-a0
r-60
1
r-70
_ - L
h1  Start 300 kkPwr 0 dBm Stop 8 GHz |Ch1  Start 300 kkPwr 0 dBm Stop 8 GHz
Trc3 EE dB Mag 10dB/; RefldB 3 | Tred @ Smith Refi U 4
) ‘
—_—y -
L 1D B J'——'_
; ¥
+-20
1
+-30
1
+-40
r-&0
1
=60
+-Ta
I ;
Ch1  Start 300 kHPwr 0 dBm Stop 8 GHz |Ch1  Start 300 kKiPwr 0 dBm Stop 8 GHz
Frequency lock Failure For Details, press INFC, [ LT ] REMOTE | .-

1

Il ¥ Check the result in the trace manager

/I The trace manager gives an overview of the current channel/trace configuration
DISPlay:MENU:KEY:EXECute 'Trace Manager'

Op 473
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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

/I 1. Create all channels and traces

/I Reset the instrument, creating the default trace Trcl in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.

/I The default format is dB Mag.

*RST

)

/I Create two more traces in channel 1, assigning a trace name and a measured quantity

/l to each of them. Choose descriptive trace names (instead of the short default names used above).

CALCulatel:PARameter:SDEFine 'Impedance_trace', 'Z-S21' // the trace becomes the active trace
for channel 1 but is not displayed

CALCulatel:PARameter:SDEFine 'Admittance_trace', 'Y-S21' // the trace becomes the active trace
for channel 1

"

/I 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

/I So far, only the default trace is displayed.

I

/I ® Check the result in the trace manager

/I The trace manager gives an overview of the current channel/trace configuration
DISPlay:MENU:KEY:EXECute 'Trace Manager'
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Trace Manager X
Name £ | On | Meas | Type | Channel @ Area Scale =
Trcl [ 521 oAt Chi -1 - -
B Impedance_frace [v* | Z<-521 |DAT Chi - - |2
i Admittance_trace [ | ¥<-521 | DAT Chi - - -
| Ratio_trace W bbbz |DaAT Chz - 5 g
i Z_trace [ zz1 DAT Ch3 - - <
|i ¥ trare i v MaT h3 - - - | &8
[.ﬁ.u:lu:l [ Delete. .. J [ Coupling... ] [ Sort Table. .. J [ Close J [ Help J

1

/I * Check the result on the local screen
/l Go to local

SYSTem:DISPlay:UPDate ONCE

Mwa - [Set1]
B Filz Trace Channel Display System  Window Info  Help
Trcl =l dBE Mag 10dE /S Ref0 dB 1 Irace
S0 Next
10 Trace
Select
Bl 4 Trace
H-10
V Add
Trace
M -20
Add Trace
H =20 + Diag Area
U _an Delete
Trace
-390 Assign
Diag Area
e
Assign
Channel
H-70
Trace
Wanager
h1  Start 300 kHz Pinr 0 dBm Stop 8 GHz
[ MR LocaL | .t
I
I
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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: TRACel:FEED ‘Impedance_trace'
DISPlay:WINDow?2: TRACe2:FEED 'Ratio_trace'
DISPlay:WINDow2: TRACe3:FEED 'Z_trace'

)

Il ¥ Check the result on the local screen

// Go to local

SYSTem:DISPlay:UPDate ONCE

% Nwa - [Set1 *]

EE File Trace Chanrel Display  Svstem Window Info  Help

] dBMag 10dBf Ref0dB  Ch1l
Admittance_t.. < Linkag 5 mSf Refalms Chi Trace Select
¥_trace 21 LinMag 5mSi RefsdmsS Cha ]
‘ f H H H ‘] rrce
e p —
(14 ;| [ ! select
[ 1A [ 1\ L fracd
/ Y / N |F M
[ !
| Add
|_h» = — Trace
fa e = —
Chl  Start 300 kHz — — Fuvr 0 dBm Stop 8 GHz
| chz  Stant 200 kHz — Pt O dBim Stop 8 GHz | Add Trace
! + Diag Area
Impedance_tr... ¥ Lintag 2507 Ref2a00 Chl 2
Ratio_trace dBMag 10dBf Ref0dB  Ch2
7_trace LinMag 250/ Ref2500Q Ch3 Delete
:ﬁ |I | \1 1-1 Trace
| ] <
i T b L T | Assign
£ 1] | ! i Diag Area
|7\ N B f
2 Il N I |
l\ 76 i [ fed] Assign
! T o ] Channel
R
[
Ch1  Start 300 kHz — Puvt 0 dBm Stop B GHz Trace
Ch2  Start 300 kHz — Pwr 0 dBim Stop 8 GHz Manager
Ch3  Start 300 kHz — Pur 0 dBm Stop 8 GHz
| [ WEWN | LOCAL
1
il

/I 3. Check and modify your configuration
/I Query the traces in channel 1.
CALCulatel:PARameter:CATalog?
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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

1

/[ 1. Create one channel, two traces, one diagram area

/I Reset the instrument, creating the default trace Trcl in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.
/I The default format is dB Mag.

*RST

)

I Create a second trace in channel 1, assign the format Phase,
/l and display the new trace in the same diagram area.

CALCulatel:PARameter:SDEFine 'Trc2', 'S21' // the trace becomes the active trace but is not
displayed

CALCulatel: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

1

/I ¥ Check the result on the local screen
/ Go to local

SYSTem:DISPlay:UPDate ONCE
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> Nwa - [Set1 7]
to Locall S E s
il dB Mag 10dE/ Ref 0 dB 1
|l Phase 45°) Ref0®
Go to
m Local
— 180
Display
— 125 o On/Off
L\
H— 80 V
H— 45 \
— 0 4
. \
H-138
H =180
Zh1  Start 300 kHz Fwr 0 dBm Stop 8 GHz
Frequency lock Failure For Details, press INFO, [ L1 ] REMOTE .-

)

)

/[ 2. Marker settings

/I Adjust the sweep range to consider an interesting segment of the trace and re-scale the diagram.
SENSel:FREQuency:STARt 4.5 GHz; STOP 5.5 GHz

DISPlay:WINDow1:TRACel:Y:SCALe:AUTO ONCE / in the autoscale command the trace is
referenced by its number in the diagram

1

/I Select trace Trcl as the active trace of the channel, define a reference marker and a delta marker.
/I In the marker commands the active trace is referenced by the channel suffix.
CALCulatel:PARameter:SELect Trcl'

CALCulatel:MARKer1:STATe ON // the marker is set to the center of the sweep range
CALCulatel:MARKerl:DELTa:STATe ON // this command also creates the reference marker

CALCulatel:MARKerl:REFerence:X 4.5 GHz // set the reference marker to the beginning
of the sweep range

I/

/I Use the delta marker to search for the minimum of the trace and query the result.
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CALCulatel:MARKerl:FUNCtion:EXECute MIN; RES? // the query returns the stimulus and the
response value at the marker position

I

/I ¥ Check the result on the local screen
/I Go to local

SYSTem:DISPlay:UPDate ONCE

5 Mwa - [Set1 *]

Goto Locall  Display Onfiaff!

| dB Mag 2 dE/ Ref-10dE 1
=yl Phase 45°/ Refl®

Ref 4500000 GHz -5625 dB fot
AMKr 1 615.00000 MHz -10.125 dB ok

Display
Oon/ Off

s

e

L \l

—-180
Chl Start 4.5 GHz Fwr 0 dBEm Stop 55 GHz
| LTI | REMC
1
o Use the CALCulate<Chn>:DATA... commands to retrieve the complete trace; see

Retrieving Measurement Results.
1
1
// 2. Limit lines and limit check
/l Remove all markers and define a limit line for the active trace.
CALCulate1:MARKer1:AOFF
CALCulatel:LIMit:DATA 1, 4500000000, 5500000000, -5, -5 // define an upper limit line across the
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entire sweep range

CALCulatel:LIMit:DATA 2, 4500000000, 5000000000, -10, -15
CALCulatel:LIMit:DATA 2, 5000000000, 5500000000, -15, -10 // define two segments for the lower
limit line

1

/I Display the limit line and perform the limit check.
CALCulatel:LIMit:DISPlay:STATe ON

CALCulatel:LIMit:STATe ON; FAIL? /if the trace is failed; the response is 1.
I

/I ¥ Check the result on the local screen

/l Go to local

SYSTem:DISPlay:UPDate ONCE

Trc? (=l 'Phase 45° 7 Ref0°

m Go to
Local
FAIL | Tret)|
Display

Ly On,/ Off

/
s

iCh1  Start 45 GHz Fwr 0 dBm Stop 55 GHz

IFrequency lock Failure For Details, press INFO. [ LLLL | REMC

1
/I ¥ Check the result in the Define Limit Line dialog

/I The Define Limit Line dialog gives an overview of the limit line segments of the active trace.
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Condensed Programming Examples

/l Measure Standards
:SENSel:CORRection:COLLect:ACQuire:SELected OPEN, 1
:SENSel:CORRection:COLLect:ACQuire:SELected SHORT, 1
:SENSel:CORRection:COLLect:ACQuire:SELected MATCH, 1
I

/I Apply cal

:SENSel:CORRection:COLLect:SAVE:SELected

)

I

/I 2 port TOSM

/I Select cal procedure
:SENSel:CORRection:COLLect:METHod:DEFine 'Test SFK TOSM 12', TOSM, 1, 2
"

/l Measure Standards
:SENSel:CORRection:COLLect:ACQuire:SELected THROUGH, 1, 2
:SENSel:CORRection:COLLect:ACQuire:SELected OPEN, 1
:SENSel:CORRection:COLLect:ACQuire:SELected SHORT, 1
:SENSel:CORRection:COLLect:ACQuire:SELected MATCH, 1
:SENSel:CORRection:COLLect:ACQuire:SELected OPEN, 2
:SENSel:CORRection:COLLect:ACQuire:SELected SHORT, 2
:SENSel:CORRection:COLLect:ACQuire:SELected MATCH, 2
1

/I Apply calibration
:SENSel:CORRection:COLLect:SAVE:SELected

"

/l Save / load cal files

// Save calibration in calibration file pool in directory

/I C:\Rohde&Schwarz\Nwa\Calibration\Data

/I 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'



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com

| Programming Examples

Condensed Programming Examples

:CALCULATEZ2:DATA? SDATA

/l Read last and previous trace data in channel 1 and 2

:CALCULATE1:DATA:NSWEEP? SDATA, 1 /I last trace data
:CALCULATEL1:DATA:NSWEEP? SDATA, 3 // previous trace data
:CALCULATE2:DATA:NSWEEP? SDATA, 1 /I last trace data
:CALCULATEZ2:DATA:NSWEEP? SDATA, 4 /I previous trace data
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O HW INEEITACES ..ottt e e e e e e 491
Front PAnel CONMECTONS .. .uuiiiiiiiiie ettt ettt e ettt e e e it e e e e st b e e e e anbnee s anneas 491
IS A o T4 £ PP PP PT PP 491
6] S 07 o] =T (o] = PP 491
PROBE POWER ...ttt ettt ettt ettt sh e sh ettt e bbb et bt ettt e e beenbeeneeeentesaeennne 492
ReEaAr PAn@l CONNECIOIS ..ttt et e ekt e e e it et e e e et et e e e anbbee s enneas 492
0 N U 492
EXT TRIGGER ...ttt ettt e st e st et e bt e beeeaeeemeeemteemeeeabeesbeeaneesaeesneeenee 492
5 I = RSP RRRPR 493
POWER SENSOR (Option R&S FSL-B5, Additional Interfaces).........ccccocveiiieiiiiiiieiiiee e, 493
NOISE SOURCE CONTROL (Option R&S FSL-B5, Additional Interfaces) .........cc.ccceeeevenceennnen. 493
IF/VIDEO OUT (Option R&S FSL-B5, Additional Interfaces).........ccccoeveeeeiiiiieiiiiiie e 494
AUX PORT (Option R&S FSL-B5, Additional Interfaces) ..........ccccoecvviiiieeiei i 494
GPIB Interface (Option R&S FSL=B10) ....c.cciiiiiiiiieieeriesir e eie et eseesaeseeesaeeseeesneeseeeaeesseesneeas 495
DC Power Supply (Option R&S FSL-B30) ......ceiiiieiiieiiie e e e 495
Battery Pack (Option R&S FSL-B31) ... ..ottt et e e s e e e anneee s 496
[EC/IEEE BUS INEITACE ..ottt 496
INtEerface FUNCLIONS ... e e e st e e e e 498
INTEITACE MESSAGES ... eeieiieie ittt ettt ettt e e e e et e e e te e e ae e e amte e e eneeeemseeeaneeeamneeenneeenees 498
INSTFUMENT IMESSAGES ...ttt e e e e e st e e e e e e e e e e nan e e e e e e e e e e aaneeeeeas 499
VXI-11 INEEITACE ..ttt san e s b e e nnne e 499
VXI-11 INterface MESSAGES .....ueiiiiiiiiie ittt ettt st e e e e st e e e eeeas 500
RSIB Interface FUNCHONS ... .ottt e e e e et saeeeneeas 501
Variables ibsta, iDerr, IDCNTL ....... .o e e e e e 501
ErrOr Variable IDEIT ..o 502
Count variable = IDCNTL.........ee e 502
Overview of Interface FUNCHONS ...........oii e 502
Description of Interface FUNCHONS.............ooiiiiiiiieee e 503
(S]] o] 1 o [ I RS STRPR 503
S I ] oY o R 503
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] I o SRR 503
LS I X o TSP 504
LS o o [ S PRRR 504
] 3 I SR 505
L] I oT o | SR 505
ST I X o ' T RSP RR 505
LS o T OSSP 506
] IR o] o o SR 506
] 3 oo 507
ST I X o £ o TP 507
S o Yo PR 507
L] I oo o | R 508
L] I =] £ T S 508
LS T I = Ty ] o PRSP 508
RODLLSWAPBYLES .....veiiiiiei ittt e e e e e e e e e et e e e e e e e e e s abraeeaeeeeseannrareeeaaeeannnne 509
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Rear Panel Connectors

e Wired OR if several instruments are connected in parallel

Pin assighment

ATMIFC
GN D % MNDAC | Day Dyy
\ \\ I .f/f //
PV B L NN

A | Y

7NN
GNDE4) @(22) END(20) GND%D\:‘\

| D5
GND(Z3) GNDCZ1) GND(19) REN DA o4

Bus lines

1. Data bus with 8 lines DO to D7The transmission is bit-parallel and
byte-serial in the ASCII/ISO code. DO 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.

EOIl (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:

e Interface functions
e Interface messages
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FUMIST et 37
O ettt 281
[SENSe<Ch>
JAVERGAQE ...ttt 398
JFREQUENCY ...ttt 423
1SWEep
POINES ..t 441

Add Channel...........cocoieiiiiiiiii e 230
Add Diag. Al a.......cocuiiiiiiiiieiiieiie ettt 230
Add Diag. Area + TraCe.......ccceerueeiiuieriinieenireeiee e 230
Add Standard ..........ccooovieeiiiie e 212
ATN e 496
ATENTION ... 496
Average FacCtor.........cuveiieiiiiiiiiiiee e 398
AVErage ON .....cevveiiiiiiiiiiiee e 217, 228, 398
DL e 158
D2 158
Bandfilter

SEAICH ... 141
Bandfilter ... 141
Bandpass Search Ref to Marker ............ccocevveiiiciccennn. 141
Bandpass Search Ref to MaX.........cccovvvenieiiieciicneeen. 141
Bandstop Search Ref to Marker...........cccocveveinicincennn. 141
Bandstop Search Ref to Min .........ccccoiiienieiiiniin e, 141
Bandwidth............coooiiiiiii 185
Basic CONCEPLS .....ccoeiiiiiiiiii it 57
Block data format ...........cccooveiiiiiiiniiiiene e 263
Boolean parameter...........ccooovveiiieniiinieenee e 263
Buffered SWEEP .......ccovviiiiiiiiieeee e 486
Cal POOL ..t 202
Calibration

QUIAEA ... 191

measurement eXamples........cooevveeiiiniienienieeseee 98

program eXample .........coceeiieiiieiienie e 483

WIZATG...ooie e 191
Calibration .........cccooveieiineeiee e 483
Calibration Kit...........cccoceeiiiiiiiiicieeee e 204

Operating Ma

Calibration Manager...........cccoeoviiiieniiiiieneceee e 202
Cartesian diagrams ..........ocvveevieneeniienie e 163
CeNter. ..o 184, 423
Channel
data flOW ...c.eeriiieii 60
menu

Sweep
Channel...
Channel...
Channel...
Channel...
Channel Cal ..o 202
Channel Manager...........ccueuveriiiiieiiieiie e 230
Circuit Model ........coooiviiiicice e 212
ClOSE .. s 105
Command
COMMON ...t 260, 293
device-SPeCifiC ........ocovvviiiiiiiiic 260
Stucture and SYNEAX.......c.ceervveruieniieiiienic e 260
CONDILION .ttt 272
CONtiNUOUS SWEEP .....eeenviiiiieiie ettt 217,228
CONEIOL BUS ...t s 496
Control lines (GPIB BUS) .......ccceiiiiiiiiiiiiicccee e 496
CONtrOl MENU......oiiiiiiiiiiiee e 105
Coupled Markers..........cocveeeeiiieneeiiieseee e 314
CroSStalk ......covvieeeiiecse e 217, 228
Data bus (GPIB)......c.ccuviriiriirieieiniinesreeeeeie e 496
Data entry
KBYS. e 15
Data eNtry......ccoeiiiiiiiiiie 49
Data Flow
S-PATAMELETS ....oeeiiiie e 60
WAVE QUANTITIES ...veeveeiieieeiie et 60
Data FIOW ..o 60
Data ProCesSiNg ......ccccevieiiiiiiieiii e 60
Data traCe.......cccoeiiviiiiiiii i 113
Data Valid..........cooveiiiiiiiiieeeec e 496
DAV ..ottt 496
DCL,SDC....c.iiuiiiiirerereiesit sttt 281
DECOUPIE ..o 230
DEFQUIL ... 263
511
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Define SegmeNts........cccoceviiiiiiiiieeie e 221, 428
Delete Channel...........cccoceiiiiiiiiie e 230
Delete SegmMeNnt.........cooiiiiiiiieeiiece s 221
Delta MOAE ......ccueiiiieiicic e 314

Diagram area

programming eXamples ..........ccoooeeneenieeineeneeneen 469
Diagram @rea.........ccceveeaiieiieiiiesie e 58, 66
Diagrams

SCAING e 51
DIAGIAMS ..ottt 76
Dialogs (general description)..........ccccvevveeieeneeeneeniieenenns 74

Discrete Mode ...

Dispersion ...

Display..... .12
DISPlay ... 345
DOWN ...ttt ettt e e 263
ENABIE ...ttt 272
EOI ittt 496
EFTOr QUEBUE ..ot 272
E S e 272
E SR e 272
Examples

Reflection measurement..........c.cccocveeiiiiieieieenennns 40
EXCUISION ..o 314
EXternal ACCESSOMES.......cccoviiieiiiierise e 30
File MeNU. ... 107
Firmware update ...........cocvvviiiiiiiiice e 37
Fixed Marker ........ccooiiiiiiiiiieiieseeee e 314
FOrmat.......ccoooviiiiiiiiic 163, 298
Frequency

SWEEP ettt e ettt e et ettt et e e 218
FreqUENCY ..o 97
Front panel ... 11
Front Panel Keys

€ontrol the GUI.........ccoiiiiiiiiieicee e 47
GPIB AQAIESS.....c.eiviviieiieiiniire et 253
GPIB bUS iNtErface ..........ccevvreeriieeieseeese e 496
GPIB EXPIOFEr ..ottt 253
Guided calibration ............cccocviiiiiieiiieie e 191
Handshake bus ...t 496
HEIP MENU ... 248
IDCNE ... 501
IDEIT . 501
IDSEAL ... 501
IEC BUS ...t 496
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IEC SYSTEM BUS ...t 496
IEC/IEEE Bus Interface.........ccccocoviiiiiiiiiiiiiieciieeen 496
IECWINS2.E8XE ..ot 253
IEEE 488.2 ...ttt 272
IFC s 496
IMPEAANCE ...t 86
IMPOI/EXPOrt DAtA .....ccvveevieiieiieesiee e 127
INFINEY -voevoveeeeeeeeeeeeeeee e ne e 263
Instrument MeSSages.........ccceviiiiiiiie i 496
INStrumMeNt SEtUP ......cocviiiiiie e 21
Instrument-control COMmMands............cccooveevveereieenennns 260

Interface Clear

IP address
assign
IST flag.....
Keyboard
ON-SCIEEM ...ttt 49
Keys
ata ENENY ..o 15
NAVIGALION ..ot 14
ON/SLANADY .....oocvveiiiiii i 16
rotary KNob ........coooviiiiiiiiiii e 16
SEUUD .ttt 12
SEANADY ... 16
KBYS ettt 11
Keyword (SCPI command)..........ccceceeviiiininnciieiiiieeenn 260
K-FACTON ... 162
LAN
remOte CONEIOl.......covieericiei e 33

Limit line

programming eXamples ..........cccccoveieniiieeniieeeeees 58
LIMIt lIN€ .o 175
LIMIt [IN€ .o 299
Lin. FrEQUENCY ...ccueoiiiiiiiiiiciicceecece e 96, 441
Linear 2-port

SEADIITY oo 162
LIiN@Ar 2-POrt......cciiiiieiiiieeiiee e 162
LOCAI MAX ....eiiiiiiiiiiiiie it 314
Local MiN ......oooiiiiiiiiiie e 314
LOg. FrequeNCY ........cccoeiiiiiiiiiiiciee e 96, 441
LoWer Mt .......coooiiiieiic e 175
MaINTENANCE.......c.viiiiiiiiiiee e 28
Marker

fOrMaL.....cociii 314

MENU ..ot 150, 314
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programming eXamples ..........cccoeveeiiiniiiniene e 58

PrOPEIIES ...ttt 314

SWILCH ON L. 314
MAIKET ..o 150
Marker FUNCE ..o 135
Mathematical trace..........cccoovvveieiiiiececc e 113
MAX FTEQ ..ttt 212
MaxX Search ..o 314
MaXIMIZE ... 105
MAXIMUM o 263
MEAS DEIAY ....covviiirieitiiiiieeie et 221

MEAS key.......... ....158

Meas. Bandwidth.. ..399
MeEaS. DEIAY .......cooiiiiieiiiiiiiie e 441
Measure

S-PAraMEtersS .......coociiiiiiiie s 158
MEASUIE ......oeviiiiiiiiici 158
Measurement Speed

OPLMIZING et 97
Measurement Speed...........cceeviiiiieiiiiiic e 97
MEMOIY trACE ...t 113
MIN FIeQ ..t 212
Min Search ..o 314
MINIMIZE .o 105
MINIMUM s 263
Modify Standard ...........ccccooiiiiiiieniii 212
MOre MArkers ........cccooeiiiiiiiiiii e 314
MOV ... 105
MUL-FACION ... 162
MUZ2-FACTON ... 162
NAN (NOt @ NUMDE) .....oiiiiiiiiieieeee e 263
Navigation KeYs ........ccccoeiiiiiiiiiiiiiece e 14
Navigation tools (SCreen).........ccecvevrciieiiiiiienieeee e 62
NDAC .. 496
NEW (SELUP) «.uveeiieeiie ittt 107
New Channel.........ccccoovviiiiiii e 230
Next Channel.........cccovviiiii e 230
NINF (negative infinity).........ccooeiiiiiiiiie e, 263
NO Cal ..o 202
NOIMAL ...t 158
NRFD oottt 496
NT NAMeEd PIPE...ooiiieiiiiiieee s 253
NT PIPE A/B ...ttt 253
INTR e 272
NTRENSIHION. ....coviiiiiiiiii e 272

Index
Number of POINtS ......cccevvevinieniiieenen 217, 225, 228, 441
NWA appliCation...........cocoveeiiiiiiiiieieeee s 29
OffSEL....eiieece e 197
OPERALION rEQIStEr .....ccvviiiieiiieieeeiiceiee e 272
Parameter Selection ...........cc.oevevieieninece e 426
Peak Search.........cccoovieiiieece e 314
Points
Define Segments .........ccccceiiiiiiiiiiniiicceee 221
NUMDET ..o 225
POINES ..o 225
Power

Define Segments .
PPE ...
PrESEL .. 281

Program example

Calibration ..........ocoveviiiiiic 483
Program example ........c.ccooieiiiiiienc e 483
PTR ottt 272
QUETY ettt e e 260
QUEStionable register ..........ocvviieviieiiienicee e, 272
Rear panel.........ccocoiiiiiiiii 19
Ref. POSItION ......oooiiiiiiicicc e 345
Ref. ValUE ... 345
Reference marker ..........cccccvoeiiiieieiieiecece e 314
Reference oscillator ..o 427

Reflection measurement

EXamPIe ... 40
Remote Control

DasIC CONCEPLS .....eevveiiiiiiiiieec e 265

combine with manual control .............ccccooevvnieiennen. 257
REN ..o 496
Replacing

AC FUSe BOoard ..........ccooviiiiiiieiiieieee e 21

FUSES ..o 21
Reset OffSEtS ....oovviieiiceceee e 197
Reset Values

Status Reporting SYStem .........ccoceeviiieiiiiennieeeniee. 281
Reset ValUes..........cccuiiiiiiiiiiiiiccc e 253
Resolution bandwidth ... 399
ReSpONSe (10 QUENIES) .....ccvviiiiriiiiieciie e 260
RESIOME.....ooiiiiiiiic 105
Restrict POrt ASSIgNMENt..........cocvvvviiriiiiienieeee e 212
Rotary KNOD .......cooiiiiiiiiie e 16
RPC Protocol........cccocuiiiiiiiieiiiiiiescee e 499
RSDLLIDIOC ...t 501
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RSDLLIDON ... 501
RSDLLIDI ... 501
RSDLLIDIGF ... 501
RSDLLIDISD v 501
RSDLLIDSIE ... 501
RSDLLIDIMO ... 501
RSDLLIDWI ... 501
RSDLLIDWI ... 501
RSDLLIT ..o 501
RSDLLIWI v 501
RSDLLSWAPBYIES ... 501

RSDLLTestSRQ....
RSDLLWaitSrq..
RSIB address ................. ....253

RSIB interface functions....

S11/S12/S2LIS22.ceeieee et 158
SAVE AS ..o 107
SCAIE DIV . 345
Scaling diagrams.........c.ecieiiiieiieeee e 51
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