&

ROHDE&SCHWARZ

Test and Measurement
Division

Operating Manual

VECTOR NETWORK
ANALYZER

ZVR [ ZVRE | ZVRL

1127.8551.61/.62
1127.8551.51/.52
1127.8551.41

ZNC [ ZVCE

1127.8600.60/.61/.62
1127.8600.50/.51/.52

ZNM
1127.8500.60

ZVK
1127.8651.60

Volume 1
Operating Manual consists of 2 volumes

Printed in the Federal
Republic of Germany

1127.8700.12-03- 1






ZV/X Tabbed Divider Overview
Volume 1 Volume 2

Contents Contents

Index Index

Data Sheet

Supplements

Safety Instructions
Certificate of Quality
EC-Certificate of Conformity
Support Center Address
List of R&S Representatives

Tabbed Divider

1 Preparation for Use

2 Manual Operation

1127.8700.12

Safety Instructions
Certificate of Quality
EC-Certificate of Conformity
Support Center Address
List of R&S Representatives

Tabbed Divider

1 Remote Control

2 Maintenance and Troubleshooting

3  Testing the Rated Specifications

4 Annex A: Interfaces

5 Annex B:  List of Error Messages

6 Annex C: List of Commands

7 Annex D: Programming Examples

8 Annex E: Emulations

RE E-1






&

ROHDE&SCHWARZ

Test and Measurement
Division

Release Notes

Firmware Version 3.52
for ZVR/ZVRE/ZVRL/2ZVC/ZNVCE/ZVM/ZVK

1112.7990.39

Printed in the Federal
Republic of Germany

1112.8050.52-17-






ZVX Firmware Version 3.52

Contents
General INTOrMALTON .........c.cuiccccccee ettt 1
Manual fOr ZVR FAMUIY.......ouiiiiiiiiiie ettt e st e et e e s sbe e e e anes 1
L0 o F= UL o 0 To =0 U PP PPPPt 1
T ST (=] o T PP O PP PPPPPPTPPPPTN 1
Documentation of Firmware ModifiCatioNS .............cooiiiiiiiiiiiiee e 1
1 FIrMWAre UPAAte. ...ttt 2
SYSIEM REGUIFEMENTS .....eeieie ittt e e s bt e e sb b bt e e e nb e e e e enbeeeeeneeas 2
Preparations fOr UPAALE ............uueiiiiiiiiieiieeieieieeeieeeeeeeeeeeeeeeeeseseeeeeseseeeeeseessessseeeseseseesssesseraeeeessnnnnnes 2
Contents of Firmware Update Kit...........ocuueiiiiiiieiiiiieiie e 2
L 0o F= UL o 0 To =0 U PP PPPPt 2
2 New Features, Improvements and ModifiCationNs ..o 5
NEW FRALUIES ... ittt ettt e et e e et e e e e eaa s et e e e e e e et e e eeaan s e e eaanneeae b e eeeasn e eeanneeeeen 5
L pT o101V L=] 0 1= o] £ PSSP SUPPPNt 6
Y ToTo [y ToF=1 o] 4 PP PSPPPPUPPPPPPPPRt 6
B BUQG FIXES .ottt ettt 7
4 Extensions to Operating ManuUal..............cccoucvoviiiiiiiieieccceeceeeee e 8
5 New IEEE-BUS COMMANAS ......cccocuiuiiiiiieee et e 20
B SPECIAI FRALUIES ...ttt 28

1112.8050.52 1.1 E-17






ZVX Firmware Version 3.52

General Information

Manual for ZVR Family

The analyzers of the ZVR family are supplied with the following manual:
"Operating Manual — Vector Network Analyzer" ZVR/E/L, ZVC/E, ZVM, ZVK
Order No. 1127.8700.xx-03-

where xx 11 (German)
12 (English)
13 (French)
19 (English, US letter format)

Update Procedure

The update instructions given in section 1 of this release note are to the latest state; any deviating
instructions in the operating manual are to be ignored.

If you have received this document together with a new analyzer, you can skip section 1.

If you have received the document together with a firmware update kit or as a download together with
a self-extracting archive file, you should read section 1.

Initial Steps

If you work with a ZVR analyzer for the first time, it is recommended to read the operating manual to
familiarize yourself with the unit.

If you are already familiar with the instrument, this document informs you about new features.

Documentation of Firmware Modifications

This document covers firmware modifications that are not part of the current operating manual.

1112.8050.52 1 E-17



Firmware Version 3.52
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1 Firmware Update

System Requirements

None

Preparations for Update

No preparations are required.

Contents of Firmware Update Kit

The update kit comprises the following:
e Five 3.5"/1.44 Mbyte disks labelled as follows:
Disk 1:,v3.52 DISK 1*
Disk 2 : ,vV3.52 DISK 2*
Disk 3:,v3.52 DISK 3*
Disk 4 : ,vV3.52 DISK 4*
Disk 5:,Vv3.52 DISK 5*

¢ This document

Update Procedure

1. If you have received a self-extracting archive file per e-mail or as a download

a set of disks must first be created from the archive file.

Proceed as follows:

» Check if you have received all files.

disk1.bin

data2.cab
data3.cab
data4.cab
data5.cab
disk_d.bin

self extracting ZIP file, used to generate update disk 1

packed contents of disk 2, automatically unpacked during FW update
packed contents of disk 3, automatically unpacked during FW update
packed contents of disk 4, automatically unpacked during FW update
packed contents of disk 5, automatically unpacked during FW update

this document packed

» Keep five DOS-formatted 3.5" / 1.44 Mbyte disks ready.

> Label disks as follows:

Vv3.52 DISK1
V3.52 DISK 2
V3.52 DISK 3
V3.52 DISK 4
V3.52 DISK 5

» Create a temporary directory on your PC (e.g. ZVRTEMP on C:\). For this you require about

3 Mbytes of free memory on your hard disk.

» Copy file disk1.bin to this temporary directory.

» Rename file disk1.bin to diskl.exe.

1112.8050.52
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ZVX Firmware Version 3.52
» Execute diskl.exe, e.g. by using the following command sequence for Windows95/NT:
<CTRL><ESC> - RUN - C:\ ZVRTEMP \DISK1 - <ENTER> (English version) or
<CTRL><ESC> - AUSFUHREN — C:\ ZVRTEMP \DISK1 - <ENTER> (German version).
The files are extracted.
» Delete file diskl.exe in the temporary directory.
The temporary directory should contain the following files:
_inst32i.ex_ _isdel.exe _setup.dll _sysl.cab _userl.cab
data.tag datal.cab lang.dat layout.bin os.dat
readme.txt setup.exe setup.ini setup.ins setup.lid
» Copy all files to update disk 1 (V3.52 DISK 1).
Check if all files are on the disk with their correct names. In particular, the underscores (*_" as in
" _inst32iex_") are essential for a successful update.
» The contents of the other 4 disks are already in the format needed for the update. Files

data2.cab,..., data5.cab must be copied to the corresponding disks DISK2, ..., DISKS5.

The disks are now ready, and you can continue with section 2 "If you have received a firmware
update kit on a disk ...".

Notes: If any error messages are output during creation of a disk, the installation process for the

disk in question must be repeated. Before re-creating the disk, check if the write
protection of the disk has been removed.

File disk_d.bin contains this document in pdf format. To unpack the document proceed as follows:

>
>
>

Copy disk_d.bin to the temporary directory.
Rename the file to disk_d.exe.
Execute disk_d.exe, e.g. by using the following command sequence for Windows95/NT:

<CTRL><ESC> - RUN — C:\ ZVRTEMP \DISK_D - <ENTER> (English version)
or<CTRL><ESC> - AUSFUHREN — C:\ ZVRTEMP \DISK_D - <ENTER> (German version)
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2. If you have received a firmware update kit on a disk ...

You can load the firmware directly from the disk to your network analyzer.

» Insert the disk DISK 1 into the drive.

» Press the SETUP key and change to the side menu by pressing O key.
» Press the FIRMWARE UPDATE softkey.
>

Start the update by pressing the UPDATE softkey and follow the instructions on the analyzer
display.

First, the contents of the update disks are copied to the hard disk of the instrument. Then the
files are extracted and copied in the directories accordingly. After the extraction, the instrument
is rebooted.

The firmware update is complete.

The previous firmware version may be restored using softkey RESTORE.

3. If problems occur during the firmware update ...

The new firmware can if necessary also be loaded under NT. This should be done only with an
external keyboard and a mouse. Log-in has to be made using the ADMINISTRATOR function, and
the device firmware closed.

Log in as administrator.

» Press key combination ALT SYSREQ to switch to NT screen if not yet displayed.
»  Call up the NT task bar START — SHUT DOWN.

» Select ‘Close all programs and logon as different user’.

>

Hold the SHIFT key down and press the OK key to leave the input window until the login window

appears.
» Release the SHIFT key as soon as the login window appears.
»  Now enter administrator as user name and 894129 as password.

Close the device firmware:

» Pressthe keys CTRL ALT DEL on the external keyboard simultaneously.

»  Select the Task Manager.

»  Select the Application Rohde&Schwarz ZVR NT Interface and terminate it with End Task.

Now the new firmware can be loaded:
> Insert DISK 1 into drive A:

»  Start the installation with START RUN A:SETUP. You will be prompted to insert the remaining
disks one after the other.

After loading the software, the operating system is rebooted. Then change back from administrator
to instrument (password instrument) for the login. This is done in the same way as changing of login
to administrator.

Note: If the firmware is installed in this way, the previous version cannot be restored.
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2 New Features, Improvements and Modifications

New Features

»  Support of waveguide calibration:
For this purpose, two new softkeys were added to the menu CAL — CALKITS - right side menu:
WAVEGUIDE (position 6) and CUTOFF FREQUENCY (position 7)

* Deinstallation of calibration Kits:
A new softkey is available in the menu CAL - CAL KITS:
UNINSTALL KITS (position 10)

* New SCPI commands:
Reading out and modification of system error calibration and power calibration
Support of waveguide calibration
Query of electrical length, mechanical length and phase delay

. Support of additional, external devices:
Generator SML (Rohde & Schwarz)
- Generator SMR30, SMR50, SMR60, SMR30B11, SMR50B11, SMR60B11 (Rohde & Schwarz)
- Generator HP8648 A/B/C/D (Agilent)
- Generator HP83650A (Agilent)
- Power Meter NRP (Rohde & Schwarz)
- Power Meter ML2438A (Anritsu)
- Power Meter E4417A (Agilent)
- Power Meter EPM-441A (Agilent)
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Improvements

¢ When reading and writing system error correction data and level correction data in the REAL64
format, an error message is output.
Affected IEC/IEEE bus commands:
SENSe[1..4]:CORRection:DATA
SENSe[1..4]:CORRection:POWer:DATA
SOURce[1..4]:POWer.CORRection:DATA

« If awaveguide calibration (WAVEGUIDE = ON) is performed via IEC/IEEE bus with a CUTOFF
FREQUENCY that is higher than the START FREQUENCY, an error message is now output
because this action is not permitted.

« Omission of unnecessary level calibration interpolation (improves performance especially during
operation via the IEC/IEEE bus).

« The CALC:MARK:FUNC:RES? IEC/IEEE bus query now yields 10 significant marker points
(previously only 6).

« Improvement of signal quality of R&S SMR generators (SMR20/27/30/40/50/60,
SMR20/27/30/40/50/60B11) in TTL mode.
(This requires an SMR firmware version =21.26.)

¢ Generators currently not used are switched to RF OFF. This prevents erroneous measurements
and avoids disconnecting any cables.

Examples:

- During power calibration of the internal generator, any external generators connected to the
instrument and set to REMOTE are switched to RF OFF.

- This applies analogously to the calibration of an external generator. In this case, the internal ge-
nerator (and, if available, a second external generator connected and set to REMOTE) is switched
to RF OFF.

- When a COMP/SOI/TOI, arbitrary or mixer measurement is switched off, the external generators
used in the measurement are set to RF OFF.

Modifications

* New softkeys or softkeys shifted to another position in menu CAL — CAL KITS:

- Softkey USER CONN NAME now at position 9 of right side menu

- Softkey USER CONN IMPEDANCE now at position 10 of right side menu
- New softkey UNINSTALL KITS at position 10 of main menu

- New softkey WAVEGUIDE at position 6 of right side menu

- New softkey CUTOFF FREQUENCY at position 7 of right side menu

1112.8050.52 6 E-17
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3 Bug Fixes

¢ Inthe ACTIVE xx STANDARDS table, the entries for the OPEN standards are again available when
a calibration is performed.

»  System error correction data sets generated with a version <3.50 can now be recalled again
(RECALL).
e The power correction function has been improved:

- External power calibration is reliably activated with COMP/SOI/TOI measurements.
- An existing power calibration can be used again in power sweeps and in time sweeps.

e The normal user (logged on under the name "INSTRUMENT") has write access again to the
directory AUTOKAL, so the AutoCal function works again.

¢ Commanding the OFFSET SHORT standards
(SENSe[1..4]:CORRection:COLLect:ACQuire:OSHORT1 or OSHORT?2) in case of waveguide
calibration (WAVEGUIDE = ON) is possible again.

» Errors were corrected in the following SCPI commands:
- SENS:FUNC?

- SOURce:POWer:[LEVel]:[IMMediate]: CAMPlitude

»  Softkeys that were not visible are now available again:

- Menu MEAS - USER DEFD S-PARAMS: softkeys USER DEFD S-PARAMS and USER DEF ACTIVE
- Menu CAL - START NEW CAL - FULL ONE PORT - BOTH PORTS: softkey 2.92 mm FEMALE
- Menu MEAS - WAVE QANTITY: softkey DRIVE PORT

1112.8050.52 7 E-17
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4 Extensions to Operating Manual

Characteristics of Calibration Standards (Re section 2.15.1.3)

The MODIFY CAL KIT softkey opens a menu for the management of calibration kits for the individual
connector families.

Exact knowledge of the calibration standards is a prerequisite for a accurate system-error calibration.
More precisely, the calibration is based on the knowledge of those S-parameters of the standards which
are assumed to be known for the applied calibration method. These S-parameters are derived from
physical models which contain one or more parameters (such as the electrical length) depending on the
type of standard.

In addition to these physical parameters, there are three description fields for each standard listing the
assignment of the standard and further information for the user.

1. Standard type: The type depends on the kind of standard (e.g. open circuit, short circuit, through-
connection) and the sex of the connectors. Example: THROUGH (MF) denotes a through-
connection with a plug at one and a socket at the other port. The standard type determines the
physical description model and therefore the parameters which can be edited. Up to four individual
standards with different parameters can be defined for one standard type. Only one of them can be
selected (active) at one time.

2. Calibration kit (KIT): A calibration kit is an assembly of real, physical calibration standards.
Calibration kits are supplied by Rohde & Schwarz as an accessory for network analyzers. The
parameters of the standards in a calibration kit are stored on a floppy disk which can be read in via
the INSTALL NEW KIT softkey. Kits for coaxial connector families usually do not contain all possible
standard types of these families but only a subset comprising the types which are most frequently
used in coaxial technology. Calibration kits can be user-defined as well. Using the ACTIVATE KIT
softkey, the standards of a calibration kit can be selected altogether by just one keystroke.

3. Serial number (SERIAL #): All standards of a calibration kit are factory-labelled with the same serial
number so they can be assigned unambiguously to this kit. The serial number helps to avoid
confusion between standards of the same type from different calibration kits which might have
different physical parameters.
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CAL CAL - CAL KITS submenu:

>
USER
CAL KITS @

ACTIVE N 50 Q STANDARDS

STANDARD TYPE KIT CONNECTOR
TYPE §
THROUGH (MV) 2v-721
e -
KIT
THROUGH ( MF) 2v-221
LINE 1 (MY MODI FY
LINE 1 (FF) STANDARDS
LINE 1 (M) 2ZV-726 VI EW
LNE 2 (WY ACTI VE STD
LINE 2 (FF) CREATE
LINE 2 (M) ZV- 726 INST FILE

ATTENUATI ON (MV)
ATTENUATI ON ( FF)

RESTORE
I NSTD KITS

ATTENUATI ON ( MF)
SYMV NETWORK (M)

S Ve (7 I NSTD KI TS
T
OPEN (M 2v-721 NEWKIT
OPEN (F) 2v-721 USER CON
SHORT (M) 2v-721 NAVE
SHORT (F) 2v- 721 USER COW
REFLECT (M OPEN PCRT | MPEDANCE
REFLECT (F) OPEN PCRT i
MATCH (M 2v-721

MATCH ( F) 2v-721 - =
SLI DI NG MATCH (M 2v- 741

SLI DI NG MATCH (F) 2v- 741

NOTE: The connector sex refers
to the ports of the standards!

Selecting the connector families

After pressing the CAL KITS softkey, the ACTIVE XX STANDARDS selection table is
displayed, where XX denotes the connector family selected. By default, the
connector family of the test set ports is selected. The table gives an overview of the
active standards of the connector family:

e« The STANDARD TYPE column lists all standard types which are required for the
calibration procedures of the respective type of instrument.

e The KIT column indicates to which calibration kit the currently selected physical
standard belongs. By default, for standard types contained in the calibration kits
offered by Rohde & Schwarz, the designation of the corresponding kit is also
displayed. Although typical parameter values are pre-defined for these standards,
the individual parameters for each calibration kit, which are supplied on a floppy,
should be read in for the sake of maximum accuracy (see INSTALL NEW KIT
softkey). The predefined standards without calibration kit assignment are
assumed to be ideal.
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The cursor can be used to select the standard type the softkeys MODIFY
STANDARDS and VIEW ACTIVE STD refer to.

For polarized connector families, three types exist for each two-port standard,
namely male/male (MM), female/female (FF), and male/female (MF). One-port
standards are provided as male (M) and female (F). For non-polarized connectors,
such as PC 7, all standards are contained only once in the table.

If a calibration method requires to measure two standards with the same polarity
simultaneously, their characteristics are assumed to be identical. This applies, e.g.,
to the TOM-X calibration method if the OPEN BOTH PORTS measurement is
performed.

The following types of standards are provided for the various types of network analyzers. Due to the
restricted calibration facilities of the ZVRE, ZVCE and ZVRL compared to the ZVR, ZVC, ZVK and ZVM,
a reduced set of standards is required only.

Table: Standard types for the network analyzers

ZVR, ZVC, ZVK, ZVM ZVRE, ZVCE, ZVRL

THROUGH THROUGH through-connection

LINE 1 line 1 for TRL calibration procedure

LINE 2 line 2 for TRL calibration procedure

ATTENUATION unknown matched attenuator

SYMMETRIC NETWORK unknown mismatched reflection-symmetric
two-port standard

OPEN OPEN open circuit

SHORT SHORT short circuit

OFFSET SHORT OFFSET SHORT additional short circuit for waveguide calibration

REFLECT unknown mismatched one-port standard

MATCH MATCH broadband termination

SLIDING MATCH SLIDING MATCH sliding load
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CAL CAL - MODIFY CAL KIT - SELECT KIT submenu:

CAL KI TS CONNECTOR
TYPE
CONNECTOR j N50Q
[ ]
ACT|_IATE N 75 Q
KT
MODI FY
STANDARDS
VI EW
ACTI VE STD pC 7
RESTORE
I NSTD KI TS SMA
LI ST
INSTD KI TS PC 3.5
I NSTALL
NEW KI T
USER CONN SEXLESS
NAVE USR CONN 1
USER CONN
| VPEDANCE USR CONN 2

1112.8050.52

The CONNECTOR TYPE softkey calls a menu for selecting the
connector family shown in the ACTIVE XX STANDARDS table.

The type and order of the connectors shown in this menu are
different for the different models of the ZVx family. The connector
types used for the instrument test ports always come at the
uppermost position. This is also the default setting.

The following connector families are provided:

* NB50Q,

« N75Q,

« PC7,

* SMA,

e PC35,

e 292 mm.

In addition two connector families can be arbitrarily defined,
namely:

+ SEXLESS USR CONN 1
* USRCONN 2

Only the two user-defined connector families can be configured
for waveguide calibration.

The N 50 @ softkey displays the table ACTIVE N 50 2 STANDARD .

The N 75 Q softkey displays the table ACTIVE N 75 Q STANDARDS.

The PC 7 softkey displays the table ACTIVE PC 7 STANDARDS.

The SMA softkey displays the table ACTIVE SMA STANDARDS.

The PC 3.5 softkey displays the table ACTIVE PC 3.5 STANDARDS.
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SEXLESS

USR CON

USR CONN] 1

2

The SEXLESS USR CONN 1 softkey displays the table ACTIVE USER CONN 1
STANDARDS. The connector family SEXLESS USR CONN 1 which can be user-
defined is not polarized (similar to PC 7) and particularly suited for non-coaxial cable
systems such as microstrip.

The two user-defined connector families SEXLESS USR CONN 1 and USR CONN 2
can also be used for waveguide calibration (refer to WAVEGUIDE softkey
description). As waveguides are as a rule not polarized, SEXLESS USR CONN 1 is
to be preferred to USR CONN 2.

The name of this connector family (USER CONN 1 by default) can be modified via
the USER CONN NAME softkey.

The USR CONN 2 softkey displays the table ACTIVE USER CONN 2 STANDARDS.
Unlike SEXLESS USR CONN 1, this user-defined connector family is polarized and
therefore suited for the coaxial connectors that are not pre-defined in the
CONNECTOR TYPE menu. The connector family USR CONN 2 can also be used
for waveguide calibration.

The name of this connector family (USER CONN 2 by default) can be modified via
the USER CONN NAME softkey.

CAL CAL - CAL KITS submenu:

ACTI VATE
KI'T

1112.8050.52

The ACTIVATE KIT softkey displays the selection table ACTIVATE KIT.

ACTI VATE KI' T

OPEN PORT
ZCAN
v ZV- 721
ZV- 726
ZV- 728
ZV- 741

This table lists all calibration kit names defined for the connector family currently
selected. All standards including the ones that are currently not active are
considered.

The cursor keys move the cursor within the table. A kit is selected via the units prefix
key. A checkmark displayed for a short time indicates that a kit has been selected.

All standards with the selected kit name are set active.
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MODIFY

STANDAR]S

1112.8050.52

CAL KITS

CONNECTOR
TYPE &

= ACTIVATE
MODIFY N 50 Q THROUGH (MM) STANDARDS KIT

ACTIVE v
KRIT Zv-221 ZCAN MODTFY
SERTATL # STANDARDS
MIN FREQ 0 Hz 0 Hz
MAX FREQ 18 GHz 4 GHz VIEW
LENGTH 46.1 mm 48.97 mm ACTIVE STD

0.01 dB/GHz*1/2 0.012 dB/GHz*1/2

CREATE
INST FILE

ACTIVE
KIT RESTORE

SERIAL ‘ INSTD KITS

MIN FREQ 0 Hz 0 Hz

MAX FREQ 18 GHz 18 GHz LIST
INSTD KITS

LENGTH 0m Om

LOSS 0 dB/GHz 1/2 0 dB/GHz*1/2

CLR returns to the ACTIVE STANDARDS table

INSTALL
NEW KIT

il
T

USER CONN

USER CONN
IMPEDANCE

i

alz

Modifying the standards

The MODIFY STANDARDS softkey calls the MODIFY XX YY STANDARDS table.

In the four quadrants of this table, the parameters of the four individual standards of
a single type are displayed. The type is selected in the ACTIVE XX STANDARDS
table. The parameters describe the physical model of this standard type. All
displayed parameters can be edited, even if the corresponding standard is currently
not set. The upper five parameters are available for all standard types, the remaining
ones depend on the kind of model applied.

If a parameter in this table is changed, an asterisk (*) is appended to the calibration
kit name (KIT) of the corresponding standard.

ACTIVE Standard active

A checkmark in the table row ACTIVE indicates which one of the individual
standards is currently active. If a definite standard type, e.g. an OPEN (F), is
measured in a calibration, the calibration algorithm uses the parameters of the active
individual standard of this type.

KIT Designation of the calibration kit

The calibration kit name can be entered here. It comprises a maximum of 10
characters and appears in the ACTIVE XX STANDARDS table if the standard
activated.

Some softkey functions access the calibration kit name as well. The standards with
the same kit name can be activated altogether via ACTIVATE KIT. The softkey
RESTORE INSTD KITS restores the original parameters of the calibration data sets
which were installed from floppy disk. LIST INSTD KITS list all calibration data of a
connector type installed from floppy disk.
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An asterisk (*) as the last character of the kit name indicates that the preset values
or the values installed from floppy of one or several parameters of the corresponding
individual standard were changed. If an attempt is made to enter a calibration kit
name which is already present twice (e.g. once in the original form and once labelled
as user-defined, i.e. with an asterisk), an exclamation mark and an asterisk will be
appended to the name.

SERIAL # Serial number of the standard

Besides the calibration kit name, the serial number (max. 15-digit) is a further
individual attribute for the standards. It is used especially to distinguish standards
from calibration kits of the same type. For the calibration kits offered by Rohde &
Schwarz, the same serial number is used throughout the whole kit. This number is
assigned to every single standard when the kit is installed. Standards purchased
later as spare parts have another serial number of course.

MIN FREQ — minimum frequency of the standard

The sliding load, e.g., is a standard with minimum frequency since it can be used
above 2 GHz only.

MAX FREQ — maximum frequency of the standard

For each standard, a maximum frequency is defined. The physical model described
by the subsequent parameters is valid up to this maximum frequency.

LENGTH — electrical length of the standard

The electrical length of the standard can be entered for OPEN, SHORT, OFFSET
SHORT (short with length offset), REFLECT, THROUGH, LINE 1 and LINE 2 and
SYMMETRIC NETWORK. The default unit of the electrical length is mm. For
REFLECT and SYMMETRIC NETWORK, the electrical length must be specified only
if it causes a phase deviation of more than 90° from the assumed approximation
(APPROX field) in the frequency range to be calibrated.

Note: For one-port standards, only the single length (length offset) is to be entered,
too.

LOSS - losses

The losses of the standard are entered in this field. It is assumed that they are
resistive line losses whose value (in dB) increases proportionally with the root of the
frequency due to the skin effect. The attenuation is thus entered in units of dB/GHz.
Losses are indicated only for OPEN, SHORT, OFFSET SHORT (short with length
offset), THROUGH and LINE. For one-port standards, the total loss, i.e., the return
loss must be entered.
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D

CO0... C3 — polynomial coefficients for parasitic capacitance

For OPEN, as well as for REFLECT and SYMMETRIC NETWORK with APPROX =
OPEN selected, the parasitic capacitance at the open end of the line can be
described by a third-order frequency polynomial. CO denotes the constant part, C1 to
C3 the polynomial coefficients of the corresponding powers of the frequency. The
unit of the coefficient Cn is thus fF/GHz" (n=0,..., 3).

For REFLECT and SYMMETRIC NETWORK, specification of the coefficients is
required only if the latter cause a phase deviation of more than 90° from the
assumed OPEN approximation in the frequency range to be calibrated.

LO... L3 — polynomial coefficients for parasitic inductance

For OPEN, as well as for REFLECT and SYMMETRIC NETWORK with APPROX =
SHORT selected, the parasitic inductance can be described by a third-order
frequency polynomial. LO denotes the constant part, L1 to L3 the polynomial
coefficients of the corresponding powers of the frequency. The unit of the coefficient
Ln is thus pH/GHz" (n=0,..., 3).

For REFLECT and SYMMETRIC NETWORK, specification of the coefficients is
required only if the latter cause a phase deviation of more than 90° from the
assumed SHORT approximation in the frequency range to be calibrated.

APPROX — approximate modelling

When a reflection standard (REFLECT) or a reflection-symmetric network
(SYMMETRIC NETWORK) is selected, it must be indicated, whether the unknown
reflection coefficient can be approximately modelled as a short or an open circuit.

This information is required only to exclude a sign ambiguity when the reflection
coefficient is determined implicitly. If the length offset or parasitic reactances cause a
rotation of the phase of the unknown reflection coefficient of more than 90° with
respect to the approximate phase (00 for APPROX = OPEN, 180° for SHORT), these
parameters must be specified as well.

The VIEW ACTIVE STD softkey displays the ACTIVE XX YY table, where XX
denotes the connector family and YY the standard type, e.g. ACTIVE N 50 Q OPEN
(F).

This table can not be edited. It shows the parameters of the currently active
individual standard of the type that was selected in the ACTIVE XX STANDARDS
table. If a certain standard type, e.g. an OPEN (F) is measured during a calibration,
the calibration algorithm uses the parameters of the active individual standard of this
type. For a description of the table rows refer to softkey MODIFY STANDARDS.
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The CREATE INST FILE softkey creates an installation file for a calibration kit. This
function is useful, e.g., if an updated installation file for the entire calibration kit is
needed after exchange of an individual calibration standard, or if calibration kit data
entered via MODIFY STANDARDS are to be transferred to other instruments. The
SELECT KIT table shows all calibration kits of the connector type currently selected.

Once the desired kit has been selected and confirmed via the ENTER key, an input
field for the path and name of the installation file is displayed. The default entries
correspond to the current path for SAVE / EDIT and the name of the selected
calibration kit with the extension *.chk. Upon entering the name the installation file is
written to the specified directory.

To create an updated installation file for the entire calibration kit after exchanging an
individual calibration standard, the file supplied with the replacement standard is
installed first. During installation, only the data pertaining to this standard are
overwritten in the corresponding calibration kit file. Afterwards, the desired file for the
entire kit can be created via CREATE INST FILE .

To create an installation file for calibration kits from other manufacturers, the data
describing the different standards is entered via MODIFY STANDARDS; the entire
data is assigned to the same calibration kit. Afterwards, CREATE INST FILE is used
to create the installation file.

The RESTORE INSTD KITS softkey resets the parameters of all standards to the
values defined in the instrument firmware. Exceptions are calibration kits installed
from floppy disk (or from another storage medium). Those are reset to their original
state after the installation.

The softkey also activates the same standards which were active in the preset state.
Besides that, the default values of the name and reference impedance of the
connector families which can be user-defined (SEXLESS USR CONN 1 and USR
CONN 2) are restored. This function is used to cancel all user entries, especially the
ones made by mistake.

The LIST INSTD KITS softkey displays the INSTALLED CAL KITS table.

This table can not be edited. It shows all calibration kits which were installed from
floppy disk (or from another storage medium) or which were generated by modifying
an originally installed calibration kit. Preinstalled kits or kits generated by modification
of an originally preinstalled kit are not listed.

I NSTALLED CAL KI TS

CONNECTOR KIT SERI AL #
N50Q ZV-721 123456/ 001

CONNECTOR Connector family
The CONNECTOR column shows the connector family of the calibration Kit.

The meaning of the two columns KIT and SERIAL # is as explained under softkey
MODIFY STANDARDS. If the standards of a kit have different serial numbers
VARIOUS is indicated in the SERIAL # column.

16 E-17



Z\/X

Firmware Version 3.52

I NSTALL
NEW Kl

UNI NSTALL
KI TS

1112.8050.52

The INSTALL NEW KIT softkey allows the user to install calibration kits from a floppy
disk or another storage medium.

If a floppy containing a single calibration kit file (this applies to all floppies provided
with the calibration kits from Rohde & Schwarz) is inserted into the disk drive a
message window indicating the connector type and the kit designation is displayed
after a short time. In this window, installation of the new kit must be confirmed. The
calibration kit is read in and a new message indicates that the installation was
successfully completed.

If several calibration kit files (file extension *.ck) are stored on the floppy, or if no
floppy is in the disk drive, the input field EDIT CAL KIT PATH is invoked where the
path and file name of the desired calibration kit file can be entered. The further
procedure is as described above.

The UNINSTALL KITS softkey allows the user to delete the user-installed calibration
kits for a connector family.

User-installed calibration kits are meant to include calibration kits read in from a
storage medium by means of the INSTALL NEW KIT function. They do not mean to
include the preinstalled kits contained in the instrument firmware. Please note that
this function deletes all user-installed calibration kits for the connector family
selected in the CONNECTOR TYPE menu (e.g. PC 3.5).

To preserve particular user-installed calibration kits, they must first be saved by
means of the CREATE INST FILE function.
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The connector families SEXLESS USR CONN 1 and USR CONN 2 can also be
configured for waveguide calibration by means of the WAVEGUIDE softkey. If this
softkey is activated, the instrument takes into account the nonlinear relationship
between the phase of the S-parameters and the frequency, which prevails in
waveguides. This effect is also known as dispersion.
At the frequencyf, the transmission phase ¢, e.g. of a THROUGH or a LINE
standard of the length I, is not governed by the relationship
27
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where f. is the cutoff frequency of the waveguide mode used (normally the basic
mode).

When the WAVEGUIDE softkey is activated, the CUTOFF FREQUENCY softkey for
entering the cutoff frequency is available too.

The OPEN standard is unsuitable with waveguide calibration because in this case it
does not provide total reflection but radiates like an antenna. Therefore, if the
WAVEGUIDE softkey is switched on, the OPEN standards are replaced by SHORTS
(for standards table see CAL CAL - CAL KITS submenu). The latter must have a
length offset different from the existing SHORTS and are for this reason referred to
as OFFSET SHORTS. At frequencies at which the length difference between the
SHORT and the OFFSET SHORT equals a multiple of A/2, singularities occur since
the shorts have identical reflection coefficients in this case. To avoid this, the length
offset of the OFFSET SHORT should be selected to obtain a length difference of A/4
between the SHORT and the OFFSET SHORT in the middle of the measurement
frequency range. The associated reflection coefficients are then exactly opposite in
phase. As the frequency range is normally not larger than the single-mode range of
the waveguide, i.e. max. one octave, singularities do not occur at the range limits
either if the length offset is selected as described.

The SHORT of a waveguide calibration kit is usually in the form of a plate, i.e. it has
no electrical length. The effects of attenuation and leakage inductance can be
neglected in practice. The OFFSET SHORT is in most cases realized by a SHORT
to which a piece of line (A/4) (shim) is added. The electrical length of this added line
is entered as the length offset for the OFFSET SHORT. The effects of attenuation
and leakage inductance can usually also be neglected for the OFFSET SHORT.

Note: The A/4 line can also be used as a LINE standard, for example for TRL
calibration.

The CUTOFF FREQUENCY softkey opens an input field for entering the cutoff
frequency for the waveguide mode for which calibration is to be made. This is usually
the basic mode of the waveguide.

The waveguide mode cannot propagate below the cutoff frequency, which means
that system error correction is not possible below this point. The cutoff frequency,
therefore, represents the minimum start frequency for measurement and calibration.
If the start frequency of the calibration range is lower than the entered cutoff
frequency (e.g. after a PRESET), an error message is output.
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The USER CONN NAME softkey activates the entry of a name comprising up to 11
characters for the connector families SEXLESS USR CONN 1 and USR CONN 2.
The name refers to the family selected in the CONNECTOR TYPE menu. In the title
of the tables ACTIVE XX STANDARDS, MODIFY XX YY STANDARDS and ACTIVE
XX YY, it replaces the character string XX. The name of the corresponding softkeys
in the CONNECTOR TYPE submenu, however, can not be overwritten.

The default names are USER CONN 1 and USER CONN 2.

The USER CONN IMPEDANCE softkey activates the entry of the reference
impedance for the connector SEXLESS USR CONN 1 or USR CONN 2. The
impedance refers to the family selected in the CONNECTOR TYPE menu. The
default value is 50 Q.

Note: Only a constant reference impedance can be entered via this softkey. While
the characteristic impedance of a waveguide is highly frequency-dependent, the
conversion of reflection coefficients to impedances or the calculation of Z parameters
in the waveguide are irrelevant in practice.
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5 New IEEE-Bus Commands

CALCulate:MARKer Subsystem (Re section 3.6.3.5)

The CALCulate:MARKer subsystem controls the marker functions.

COMMAND PARAMETER UNIT COMMENT
CALCulate<1..4>
‘MARKer<1...8>
[:STATe] <Boolean> -
:AOFF no query
:MODE CONTinuous | DISCrete -
:COUPled
[[STATe] <Boolean>
X <numeric_value> HZ | S| DBM
:MODE ABS | REL
Y? -- -- query only
:FORMat MLINear | MDB | PHASe | -
REAL | IMAGinary | SWR |
GDELay | MLPHase | MDPHase |
COMPIex | L | C|RLC
:TRANsform
:COMPlex S|SINV|Z|ZREL|Y | YREL
‘TRACe CHDATA | CHMEM
:SEARch
[:IMMediate] - - no query
‘NEXT - - no query
‘RIGHt -- -- no query
LEFT - - no query
‘TRACking <Boolean> - -
:MAXimum - - no query
:MINimum - - no query
:FUNCtion
[:SELect] MAXimum | MINimum |
TARGet | BFILter
:BWIDth <numeric_value> DB
:MODE BPASs | BSTop -
:QFACtor - -
:SFACtor <numeric_value>,<numeric_value> | --
‘TARGet <numeric_value> DBM|DB
:RESULT? query only
:EDELay TIME | DISTance | ELENgth | OFF
:VALue? - query only
:DELTa
:STATe <Boolean>
:REFerence MARKER1 | MARKER? |
MARKER3 | MARKER4 |
MARKERS5 | MARKERS |
MARKER? | MARKERS | FIXed
1112.8050.52 20 E-17
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COMMAND PARAMETER UNIT COMMENT
:RPOSition
[[CARTesian] | <numeric_value>,<numeric_value> | HZ | S | DBM,DB
POLar <numeric_value>,<numeric_value>, | HZ | S | DBM,DB,
<numeric_value> DB
:PTPeak

:STATe <Boolean> -

‘RESuUIt? [ALL] query only
:CENTer no query
:STARt no query
:STOP no query
:REFerence no query

CALCulate[1...4]:MARKer[1...8]:FUNCtion:EDELay

This command switches on or off the display of the electrical or the mechanical length or the phase
delay. The suffix of MARKer has no meaning. The parameter information means the following:

ELENgth = electrical length
DISTance = mechanical length
TIME = phase delay
OFF = display switched off
Syntax: CALCulate[1...4]:MARKer[1...8]:FUNCtion:EDELay TIME | DISTance |
ELENgth | OFF
Example: " CALC: MARK: FUNC: EDEL TI ME"
Features: *RST value: OFF
SCPI: device-specific

CALCulate[1...4]:MARKer[1...8]:FUNCtion:EDELay:VALue?

This command queries the value of the electrical or the mechanical length or the phase delay.
The format of the return value must be selected beforehand with CALC:MARK:FUNC:EDEL.
The suffix of MARKer has no meaning.

Syntax: CALCulate[1...4]:MARKer[1...8]:FUNCtion:EDELay:VALue?
Example: " CALC: MARK: FUNC: EDEL: VAL?"
Features: *RST value: --

SCPI: device-specific

This command is a query only and therefore has no *RST value.
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SENSe:CORRection Subsystem (Re section 3.6.14.3)

The SENSe:CORRection subsystem controls the system error correction and the recording of the
individual correction values.

COMMAND PARAMETER UNIT COMMENT
:CORRection
[:STATe] <Boolean>
:DATA <string>,<block> | <numeric_value>...
:DATE? query only
:INTerpolate
[[STATe] <Boolean>
:AKAL
:SELect <string>
:EXPort <string> no query
:IMPort <string> no query
:CLEar <string> no query
:REName <string>,<string> no query
:COLLect
[:ACQuire] THRough | OPEN1 | OPEN2 | no query

OPEN12 | SHORT1 | SHORT? |
MATCHL1 | MATCH?2 |
MATCH12 | NET | ATT |
IMATCH12 | REFL1 | REFL2 |

SLIDE1 | SLIDE2 | SLIDE12 |
LINEL | LINE2 |

M102 | O1M2 | OSHORT1 | OSHORT? |
AKAL

:METHod FTRans | RTRans | FRTRans |

TOM | TRM | TRL | TNA |
TOMX | TOSM |

FUNDAMENTAL |
FOPORT1 | FOPORT2 | FOPORT12 |
FOPTport | ROPTport |

REFL1 | REFL2 | REFL12 |

TPORT | FTREF1 | RTREF2

:SAVE no query

:CONNection<1|2> NSOFEMALE | NSOMALE | N75FEMALE |
N75MALE | PC7 | SMAFEMALE |
SMAMALE | PC35FEMALE | PC35MALE |
PC292FEMALE | PC292MALE |
UFEMALEL1 | UMALEL | UFEMALE2 |

UMALE2
:CKIT N50 | N75 | SMA | PC7 | PC35 | PC292 |
USERL1 | USER2
(INSTall <string>
:N<50|75> MMTHrough | MFTHrough | FFTHrough |

MMLINE1 | MFLINEL | FFLINE1L |
MMLINE2 | MFLINE2 | FFLINE2 |
MMATten | MFATten | FFATten |
MMSNetwork | MFSNetwork |
FFSNetwork |

MOPen | FOPen |

MSHort | FSHort |

MREFlect | FREFlect |
MMTCh | FMTCh |

MSMatch | FSMatch[,<string>]

:SELect <string>

[SENSe<1...4>]
:CORRection
:CKIT
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COMMAND

PARAMETER

UNIT

COMMENT

“USER<1[2>

:SELect
:IMPedance
‘WGUide
[[STATe]
:CFRequency
:MMTHrough

:MFTHrough

:FFTHrough

:MMLINE<1|2>

:MFLINE<1|2>

:FFLINE<1|2>

:MMATten

:MFATten

:FFATten

MMTHrough | MFTHrough | FFTHrough |
MMLINE1 | MFLINEL | FFLINE1L |
MMLINE2 | MFLINE2 | FFLINE2 |
MMATten | MFATten | FFATten |
MMSNetwork | MFSNetwork |
FFSNetwork |

MOPen | FOPen | MSHort | FSHort |
OSHort | FOSHort | MOSHort |
MREFlect | FREFlect |

MMTCh | FMTCh |

MSMatch | FSMatch[,<string>]

<string>
<numeric_value>

<Boolean>
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>
<string>,

<string>,
<numeric_value>,
<numeric_value>

OHM

HZ

HZ,
HZ,
m,

1112.8050.52
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[SENSe[1...4]:]CORRection:CKIT:USER<1[2>:WGUIde[:STATe]

This command switches on or off waveguide calibration for the respective calibration Kkit.
The suffix of SENSe has no meaning.

Syntax: [SENSe[1...4]:]CORRection:CKIT:USER<1|2>:WGUide[:STATe] ON | OFF
Example: "CORR: CKI T: USER: WEU ON"
Features: *RST value: OFF

SCPI: device-specific

[SENSe[1...4]:]CORRection:CKIT:USER<1|2>:CFRequency
This command sets the cutoff frequency for the USER calibration Kkit.

Syntax: [SENSe[1...4]:]CORRECction:CKIT:USER<1|2>: CFRequency <numeric_value>
Example: "CORR: CKI T: USER2: CFR 1 Gz
Features: *RST value: 0 Hz

SCPI: device-specific

[SENSe[1...4]:]CORRection:DATA

This command is used for reading and writing system error correction values. The data set contains
a complex value (real and imaginary component) for each test point. The data can be transmitted
either in ASCII format, or in binary REAL32 format. Transmission in REAL64 format is not possible.

The <string> parameter may assume the following values:

"SCORR1" Directivity, port 1
"SCORR2" Source match, port 1
"SCORR3" Reflection tracking, port 1
"SCORR4" Forward isolation
"SCORR5" Load match, port 1
"SCORRG6" Forward transmission tracking
"SCORRTY" Directivity, port 2
"SCORRS" Source match, port 2
"SCORR9" Reflection tracking, port 2
"SCORR10" Reverse isolation
"SCORR11" Load match, port 2
"SCORR12" Reverse transmission tracking
"E11" to "E22" Elements of E matrix (15-term method)
"G11" to "G22" Elements of G matrix (7-term and 15-term methods)
"H11" to "H22" Elements of H matrix (7-term and 15-term methods)
"F11", "F21", "F12" Elements of F matrix (15-term method)
Syntax: [SENSe[L...4]]CORRection:DATA <string>,<block> | <numeric_value>...
Example: " CORR: DATA " SCORR1", <bl ock_dat a>"
Features: *RST value: -
SCPI: device-specific

1112.8050.52 24 E-17



Z\/X

Firmware Version 3.52

The table below shows the correction terms available for the calibration methods:

Calibration Method

Available Correction Terms

Refl Norm both Ports

Trans Norm Forward SCORRG6

Trans Norm Reverse SCORR12

Trans Norm both Directions SCORR6, SCORR12
Refl Norm P1 SCORR3

Refl Norm P2 SCORR9

SCORRS3, SCORR9

Trans+Refl Norm Forward
Trans+Refl Norm Reverse

SCORR3, SCORRG6
SCORR9, SCORR12

Trans+Refl Norm both Ports

Full One Port P1
Full One Port P2

Full One Port both Ports

SCORR3, SCORR6, SCORR9, SCORR12

SCORR1 to SCORR3
SCORRY7 to SCORR9

SCORR1 to SCORR3, SCORRY7 to SCORR9

One Path Two Port Forward
One Path Two Port Reverse

SCORRL1 to SCORR3, SCORR6
SCORRY7 to SCORR9, SCORR12

TOM, TRM, TNA, TRL

G11 to G22 and H11l, H12, H22 (H21=1);
Gxx is normalized to H21

TOSM
TOM-X

SCORRL1 to SCORR12
El1to E22, G11to G22, H11 to H22, F11, F21, F12

[SENSe[1...4]:]CORRection:POWer:DATA

This command is used for reading and writing power correction values for a receiver channel. The
data can be transmitted either in ASCII format, or in binary REAL32 format. Transmission in REAL64

format is not possible.

The <string> parameter may assume the following values:

"B1" Correction data for wave bl at port 1

"INPUTB1" Correction data for wave b1 at input b1

"B2" Correction data for wave b2 at port 2

"INPUTB2" Correction data for wave b2 at input b2

"IFREF" Correction data for reference input al on rear panel

"A1REF" Correction data for reference input al (ZVM and ZVK only)

"A2REF" Correction data for reference input a2 (ZVM and ZVK only)

Syntax: [SENSe[1...4]:]CORRection:POWer:DATA <string>,<block> |
<numeric_value>...

Example: " CORR: POW DATA "B1", <bl ock>"

Features: *RST value:

SCPI:

1112.8050.52
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SOURCce Subsystem (Re section 3.6.15)
COMMAND PARAMETER UNIT COMMENT
SOURce<1...4>
:POWer
[:LEVel]
[:IMMediate]
[:AMPLitude] <numeric_value> DBM
:CAMPIlitude
1A<1)2> <numeric_value> DBM
:ESRC<1|2> <numeric_value> DBM
:SLOPe <numeric_value> DB/GHZzZ
:EXTernal<1|2>
[:AMPLitude] <numeric_value> DBM
:SLOPe <numeric_value> DB/GHZ
‘ALC
[[STATe] <Boolean>
:NLINear
:COMP
‘RANGe
:UPPer <numeric_value> dBm
:LOWer <numeric_value> dBm
:SOI
‘RANGe
:UPPer <numeric_value> dBm
:LOWer <numeric_value> dBm
TOI
‘RANGe
:UPPer <numeric_value> dBm
:LOWer <numeric_value> dBm
:CENTer <numeric_value> dBm
:SPAN <numeric_value> dB
:STARt <numeric_value> dBm
:STOP <numeric_value> dBm
:CORRection
:DATA <string>,
<block> | <numeric_value>...
EXT<1|2>
:SWEep <numeric_value>, HZ,
<numeric_value>, HZ,
<numeric_value>, ,
LIN | LOG
:NREadings <numeric_value>
[:ACQuire] Al| A2 | ESRC1 | ESRC2 no query
:LLISt <numeric_value>, ,
<numeric_value>, HZ,
<numeric_value> ... dB
:STATE <Boolean>
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COMMAND PARAMETER UNIT COMMENT
:FREQuency
[:CW] <numeric_value> HZ
:FIXED <numeric_value> HZ
:CONVersion
:ARBitrary
:IFRequency <numeric_value>,
<numeric_value>, )
<numeric_value>, HZ,
CW | FIXed | SWEep
:EFRequency<1|2> <Boolean>,
<numeric_value>,
<numeric_value>, ,
<numeric_value>, HZ,
CW | FIXed | SWEep
‘NLINear
:COMP INT | ESRC1 | ESRC2
:S0l IESRC1 | IESRC2 | ESRC12
:OFFSet <numeric_value> HZ
TOl IESRC1 | IESRC2 | ESRC12
:OFFSet <numeric_value> HZ

SOURCce[1...4]:POWer:CORRection:DATA

This command is used for reading and writing power correction values for a generator channel. The
data can be transmitted either in ASCII format, or in binary REAL32 format. Transmission in REAL64

format is not possible.

The <string> parameter is used for selecting the correction data set as follows:

"Al" Generator output al
"A2" Generator output a2
"ESRC1" External generator 1

External generator 2

SOURce[l...4]:POWer:.CORRection:DATA

"ESRC2"

Syntax:

Example:

Features: *RST value: -
SCPI:

1112.8050.52

device-specific
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<string>,
<block> | <numeric_value>...

" SOUR: POWN CORR: DATA " Al", <bl ock>"
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6 Special Features

The format of the system error calibration (SFK) files and the calibration kit (CalKit) files was
changed for version 3.50. The files from older firmware versions are therefore converted to the new
data format. The change concerns files with the extension "CAC", "CA1" to "CA4", "CK", "CKD" and
"DAT". The old files are not deleted but renamed, i.e. an additional extension — ".BC350" — is appended.
For example, "FACTORY.CAC" is renamed to "FACTORY.CAC.BC350".

Note:

There is no conversion if version 3.50 is updated to version 3.52.

The new data format cannot be processed by older firmware versions.
The following procedure should be adopted, therefore, when restoring a previous firmware version
(e.g. V 3.40):

» Restore the old firmware version as usual by means of SETUP - FIRMWARE UPDATE -
RESTORE.

» Terminate the firmware.
» In the Explorer, change to the "C:\\R_S\INSTR\CAL" directory.

» Each file for which a file of identical name but with the additional extension ".BC350" exists,
must be renamed, for example by appending the additional extension ".vV350".
For example, "N50.CKD" must be renamed to "N50.CKD.V350".

Note:
If a file with the name "CK_INST.DAT" exists, it must in any case be renamed to
"CK_INST.DAT.V350", no matter whether or not a file "CK_INST.DAT.BC350" exists.

» All files with the additional extension ".BC350" must be renamed, i.e. the extension has to be
removed.
For example, "N50.CKD.BC350" has to be renamed to "N50.CKD".

» Start the firmware by means of START — START INSTRUMENT.
The SFK and CalKit files that were available prior to the update to version 3.50 or 3.52 are now fully
available again. New files added through the version 3.50 or 3.52 update cannot be used however.

As an alternative to the above procedure, the complete "C:\\R_S\INSTR\CAL" directory can be saved,

for example under "C:\R_S\INSTR\CAL.BC350", before the update to version 3.50 or 3.52 is made.
After restoring the old firmware version, this directory must be renamed to "C:\R_S\INSTR\CAL".
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given in section 3.9.
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EXPAND........ccc.c... ...2.286, 3.46
EXR SRC CONFIG......ccoviiiiieiiiiiiiec e 3.133, 3.134
EXT LEVEL CONTROL ....ocoiiiiiiiiiciiiie e 2.148
EXT REF FREQUENCY .2.148, 3.109
EXT SOURCES CONFIG (selection table) ................. 2.120
EXT SRC 1 POWER .....coooviiiiiiiiiiiccec 2.210, 3.116
EXT SRC 1 SLOPE........... ....2.210, 3.116
EXT SRC 2 POWER ......... .2.211, 3.116
EXT SRC 2 POWER CAL.....cceoviiiiiiiiciiec e 2.369
EXT SRC 2 SLOPE. ........... .2.211, 3.116
EXT SRC CONFIG ....ccoiiiiiiiiiiiiiccee e 3.132
EXT SRC CONFIG ....ccooviiiiiiieiiiiciiec e 2.125, 2.369
EXT SRC CONFIG (mixer measurement)................... 2.120
EXT SRC1 (compression point) .2.131, 3.122
EXT SRC1 EXT SRC2 (SOI) ..ccovviiiiieiiiiiees 2.137, 3.122
EXT SRC1 EXT SRC2 (TOI) ..ocoviiiiiiiiiiiiees 2.137, 3.122
EXT SRC2 (compression point)...........ccccceeeee 2.131, 3.122
Ext Trigger

INPUL e A.23
EXTERNAL ...2.115, 3.62
EXTERNAL (Trigger)... .2 201, 3.144
External generator ..........cccovevieiiiiieniie e 2.120
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FORMAT (key)
FORMAT DISK

FOrMAatting ...ccovveeeiiiie e
COMPIEX wviieiiiie ettt
display .............. .2
imaginary part... 2.267
magnitude ... 2.266
phase....... 2.266
real part e 2.266

FORWARD ....ooouiiiiiiieiiiiti et 2.329, 3.93

Fourier transformation, fast

FREQ OFFS OF 2ND SRC (SOI).....cccccvvevenne. 2.134, 3 122
FREQ OFFS OF 2ND SRC (TOl)....ccveevveeenne. 2.134, 3.122
Frequency

DASE....oiiee

equation..

fixed.....

sweep...... .
FREQUENCY ....coviiiirieiierienee e 2.210, 2.290, 3.121
FREQUENCY APERTURE .........ccoiiiieeeiiie. 2.268, 3.23
FREQUENCY CONVERS.......cccccoeiviiiireeenns 2.117, 3.104
FREQUENCY SWEEP.........cccooeiiiiiiiieeeeies 2.138, 3.107
Front panel

keyboard emulation.............cccoceieiiieiiiieiiieeeee 2.2
FTP

operation..
FULL oo
FULL ONE PORT....
FULL PAGE .....ooiiiiiiiee e 2 159 3 60

G

GIN (KEY) 1.ttt
Gain factor ................. .

Gate (time domain)

GATE CENTER.......ccoveiiiiierieen, 2.105, 2.114, 3.21, 3. 42
GATE SPAN ....ccooiiiiiiieeieeeee 2.105, 2.114, 3.21, 3.42
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GATE START. .. 2.105, 2.114, 3.20, 3.41

GATE STOP....ccovveeiieeiiieene ..2.105, 2.114, 3.20, 3.42
Generator power calibration.............ccccoeceeiiiincicnn. 2.355
GOTO POINT # (EDIT POWER LOSS LIST) ....ccc.u. 2.371
GOTO POINT # (SENSOR CAL FACTOR) .....ccvveennne 2.367
GOTO SECTION # ..t 2.240
GOTO SEGMENT # .oviiiiiiie it 2.281
GPIB ADDRESS.......c.oiiiiiieiiiee e 2.142,3.131
Graphic elements..........ccceiviieiie e 2.287
(€] 1o ISP OUPPUPPRINE 2.282

NArMONIC ... 2.108

INEAT .. 2.193

logarithmic... e 2.193

user-defined ... 2.193
GRID ittt 2.282
GRID ANNOTATION ...ooiiiiiiieiiiie e siiee e 2.282
Grid points

for time-domain transformation..............ccccvveeenn. 2.108
Group delay .......ccoouiiiiiiiiniiciii e 2.267
GROUP DELAY .....coovviviieeiiiene. 2.221,2.267,3.22,3.31
H
Handshake protocol

NArdWAre ........ceveeiiiiiiiiec e 2.145

SOFfWAIE.....cci et 2.146
Hardcopy

[oT0] 1010 0= 01 £ N 2.160

[10] )V P PP PP PPN 2.155

FOrMAL ... 2.163

OULPUL DEVICE ...t 2.162

POSITION ...t 2.159

L5100 £ o N 2.158
HARDCOPY DEVICE......... 2.162, 3.68
HAardWare..........oeveeeee et 3.147
HARDWARE+OPTIONS.......ccooiiiiieee e 2.152
Harmonic Grid .........cooociveiiee e 2.108
Header line e —————— 2.49
HOLD (KEBY). ettt ettt ettt 2.93
|
IEC/IEEE bus

AAAIrESS ... 2.142

commands and related softkeys

device MeSSages.......cocevvreverineennns

INEITACE ..

interface MeSSAQES ......cocvveviiiiiiiiieiiee e 3.6

interfaces e 301

SEL AAArESS...ci it 3.2
IF = BASE FREQ (mixer measurements)......... 2.120, 3.105
IF BANDWIDTH....cooviiiiiieeiiiee e ...2.214, 3.77
IF-FIEEI et 2.212
IMAGINARY ... .. 2.221, 2.267, 3.22,3.31
IMMEDIATE ..ottt 3.144
Impedance

SEHAD .veiiiiie i 2.261

TEIrMINALING.....eeiiiiiiciiie e 2.261
IMPULSE STEP 2.108, 3.41
INFO (KBY) wvveeeiiieeeiiiie et eite ettt 2.151
Information

ChaNNEL.......ooiiiiiiii e 2.50

test parameter .
Information line.......
Input

AL EXT IN.coo s
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Input reflection coefficient.

INS NEW POINT ...t 2.367, 3.135
INS NEW POINT (EDIT POWER LOSS LIST)........... 2.371
INS NEW SECTION.....cooiiiiiiiiiieiiiriieee i 2.240, 3.25
INS NEW SEGMENT .....ccoviiiiieiiiin. 2.197, 2.281, 3.111

Insertion loss
INSTALL NEW KIT

INSTALLED CAL KITS (menu table)........c.ccocvvennenne 2.351
INSTALLED COMPONENTS (selection table) ........... 2.152
INSTALLED OPTIONS (selection table)........... 2.152
Instrument model ...........cccceeveennn 3.146
INT SRC (compression point)........ccccceeeervereriiviennnnen. 2.131
INT SRC EXT SRCL1 (SOI)...ovviviiiiniiiiiiieeee, 2.137,3.122
INT SRC EXT SRCL (TOI) ..cvvviiiiieiiiiciieceee, 2.137,3.122
INT SRC EXT SRC2 (SOI)...oeviviiiiiiiiciiiceee. 2.137,3.122
INT SRC EXT SRC2 (TOI) ...ovviiiiiiiiiieiieceee. 2.137,3.122
INT SRC1 (compression point)..........ccccevcverercieeeennnen. 3.122
INTC POINT INP/OUTP (SOI).....oeevvviiiiiiennn. 2.134, 3.107
INTC POINT INP/OUTP (TOI)...cvveiriiiiiienne 2.134, 3.107
Intercept......cccoeveeiiiiiiiiiei e,

measurement (2"%/3 order)....
Interface.......cccooveveiiiiiiic,
printer
Interface configuration............ccccceeeviiieiniiic e,
Interfaces
IEC/IEEE DUS.....ocviiiiiiiiiiiiiee e

INErpoIatioN ........cccvviiiiiiiiit e
INVERTED SMITH.....cccviiniiienn
ISOLATION YES/NO (TOSM)..........
ISOLATION YES/NO (TOSM, ZVRE) .
ITEMS TO RECALL (selection table) ..
ITEMS TO SAVE (selection table)...........cccccoevveenen.

K

KIM (KEY) ettt
KEEP FREQ STEP WIDTH..
KEEP STOP FREQ......cccooiiiiiiiiiiie 2.110, 3.41
Key
COPY (hardCOopy)....ccccvveeerreeeiirieeaiieeesieeesineeens 2.155
Key group
CHANNEL

Keyboard

(o7 ] 4] 4 1= ol (o oS A.24
Keyboard, external

To70] 11 T=Tox 1 o] o PRSP 1.25
K-FACTOR.....ittiiiiiiieitieeteeeee ettt 3.107

L

L e 2.221, 2.268, 3.22
LED message
REMOTE ...ttt 3.2
Length
€leCtriCal ....vvveveeiiiii
Length offset.
Level error......
Limit check........
LIMIT CHECK ...ooiiiiiiiiiie e 2.244,3.24
Limit INE...vveeeiiiie e 2.56, 2.233
cartesian diagram
circle diagram.........ccoccveiiiiie i

LIMITS (KEY) ..o

LIN CARTESIAN..........

LIN MAG AND PHASE................... 2.174, 2.221, 3.31, 3.53
LIN MAGNITUDE ......vvvoevereeeereeeeeeeeeeeeeserenens 2.220, 3.31
LIN POLAR ..o eeveseeeeeee s 2.282, 3.46
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LIN SWEEP ...t 2.193, 3.104, 3.113 MATCH P1 OPEN P2 ... .
Lin/Log MATCH PORT 1 .ceeiiiiieiienien 2.306, 2.308, 2.310, 3.92
ISPIAY .ot 251 MATCH PORT 1 (FULL ONE PORT) .....cccveuee 2.325,3.92
LINE oottt 2.201, 3.144 MATCH PORT 1 (FULL ONE PORT, ZVRL)......2.328, 3.92
LINE 1 oot 2.310, 3.92 MATCH PORT 1 (ONE PATH, ZVR) .......ccceevueen. 2.330, 3.92
...2.310, 3.92 MATCH PORT 1 (ONE PATH, ZVRL) .....cc..cc..... 2.332,3.92
LINE SECTIONS (selection table) ............cccceevvernenne 2.239 MATCH PORT 1 (TOSM).....coviiiiiiiieniienieenieenns 2.313,3.92
Line style MATCH PORT 1 (TOSM, ZVRE) .....cccccevcueennene 2.319,3.92
SElECHON Of ...t 2.164 MATCH PORT 2 ...oooiiivieiieien 2.306, 2.308, 2.310, 3.92
LINE STYLE CHN ..o 2.164 MATCH PORT 2 (FULL ONE PORT) .....cccveuene 2.326, 3.92
LINE STYLE MEM TRACE .......cceoiiiiiiiiienieeniee e 2.164 MATCH PORT 2 (ONE PATH, ZVR) ......ccoeevueene 2.330, 3.92
LINES (K&Y) ...vvervveireeniviainns e ———— 2.231 MATCH PORT 2 (TOSM).....coiiiiiiiiienieenieenieenns 2.313,3.92
LIST INSTD KITS .ottt 2.351 MATCH PORT 2 (TOSM, ZVRE) .....cccccvvcuvenene 2.319,3.92
LO = BASE FREQ (mixer measurements)....... 2.120, 3.105 MATH. ..o, 2.176, 3.54
LO EXT SRC1/SRC2 (mixer measurements)... 2.120, 3.105 MATH DATA/MEM .....cooiiiiiiiiiiiiiccc e
LOAD STATE .ottt 3.67 MATH DATA+MEM....
LOCAL (KBY) .veeveeiureeieieiie sttt 2.182 MATH DATA-MEM.....ooiiiiiiiiiiiiiieiceeesiee e 2.294, 2.295
LOCK ALL ittt 2.93 MATH DATAXMEM .....coiiiiiieniiiiieeniee e
LOCK DATA ..ottt 2.93 MATH MEM/DATA.....
LOG CARTESIAN . ...2.278, 3.46 MATH USER DEF'D ..
LOG POLAR....coiiiiieeiee et 2.282, 3.46 MAX = MARKER........
LOG SWEEP.. ... 2,193, 3.104, 3.113 MAX MODE ..ottt 2.224,3.33
LOGIN. ettt s 1.23 MAX VALUE ................. e 2.274,3.49
Login (NT CONLroller) .......coveerieiiiiiie e 1.23 MAXIMUM FLATNESS ....cooiiiiiiiieiceieeiee e 2.102,3.21
[0 o o PSPPI 2.53,2.290 MEAS (KEY) ..ottt
LOGO.... e ———— 2.290 MEAS FREQ SUM/DIFF (SOl)...
LOGQOUL .ttt 1.23 MEAS SIDEB LSB USB (TOl)...cccovovvnieiieanen. 2.134, 3.107
g
LOW FIRST SIDELOBE ........cvccoieiiiiiiiviiiiiiieen 2111, 3.42 Measured diagram
LOWER LEFT......ccccenurnne ...2.160, 3.60 SCANNG «eeeie e 2.272
LOWER RIGHT .....ccccevvinnnen. ...2.160, 3.60 Measured quantity
LOWPASS DC S-PARAM ......outiiiiiiiririniniiiiiiiniianeienens 2.110 conversion
LPT diagram.............
INTEITACE ..o A.22 formatting.........ccccoevveeiineeennnn.
manipulating mathematically ...............cccccovvieenns
M SEOMING ettt
Measurement
m/“ (KEY) oo 281 direct input signal..........ccccooeviiiieiiiee e, 2.252
acro FALO. ..o 2.255
DO 2.182
. SAVE ..ttt et 2.165
AefiNItioN ......eeiiiec 2.187
tart 2185 Measurement example
MAéRa(g 17 """"" 2.186 filter measurement ..................
""""""" ’ transmission measurement .
MACRO TITLE .. e 2.188 : :
Measuring diagram...........coocuveeriiieiniieeeiee e
MAGNITUDE............cccvrneen. 2.266, 3.22 Measuring Instruments
MAGNITUDE (OFFSET).... 2.372,3.98
Maintenance...........c.ccee.... e 4.1
MAKE DIRECTORY .......... 2.168, 3.67
mANU’I*'— (t;'g?e’) """""""""""""""""""""""""""""" 2.202 MECHANICAL LENGTH (OFFSET) ..o
anual contro MECHANICAL LENGTH (OFFSET)....
SWILCNOVET ... 2.182 MEM 1 MEM 8
MANUAL STEP SIZE .. 504 Memor;/... S MEM 8 i
MAII\I(UAL TRIGGER .......... -2.202, 3'21‘51; battery-powered ............coceevveeiieiie e 1.22
BIKET oo . CONfIGUIALION ....oovviiiiiiic i 2.167
ACHIVE....eeiii et 2.215 M
) : enu
display of active value ............ccocveeiiiiiiiiieiieee 2.53 arrows 279
FOrMALHNG ....vveeeieie e 2.219 '
LISES. .ttt 2.73 v
I Change KeYS.......coociiiiiiiiiiiieiec e 2.80
marker position... e 2.215 MesSSage WINAOWS.......ccuvviieeeiiiiiiee e e e eieee e 2.73
marker Value............ccooovvieiiiiciniiee e 2.215 M
ference 2.227 essages
re T : acknowledgement ..........coooviiiiiee i 2.76
representation . BT UUPPRPPR PRI 2.73 MICROSOFT NET
SYMBOIS ....ooooov T 2.73 OPEIALION . ....eeiiriieitie ettt
MARKER (K€Y Qroup) ...ccovveeiirieiiieeiiicesiiee e 2.215 _
MIDDLE = MARKER
MARKER 1......ccccocvvvnnnne .2.217,3.30, 3.31 MIDDLE VAL/DELTA LIM
MARKER CONT/DISCR .....cccoevveiieinreneenneeene 2.222,3.30 MIN = MARKER
MARKER CONVERS.........cooiiiiiiiiienee e 2.218 MIN MODE
MARKER DATA/MEM ....... 2.218,331  anvae T
MARKER INFO 5590 MIN VALUE. ..ottt 2.274,3.49
. L e ) MIXER MEAS ...t 2.119, 3.104
Marker info liSt........cceevviiiiiiiii e 2.74,2.222 Mode
MATCH BOTH PORTS (TOM-X) .....cccvvvvrerenne 2.315, 3.92 Delta marker
MATCH BOTH PORTS (TOSM) ...2.314,3.92 external measurement """"""""""""""""""""""
MATCH BOTH PORTS (TOSM, ZVRE)............. 2.319,3.92 fast mode
1127.8700.12 1.6 E-3



ZVX Index
freqUENCY SWEEP .....cciiiiiiiiciiic e 2.138 OPEN PORT 2 (FULL ONE PORT).......ccccveenenen. 2.325, 3.92
frequency-converting measurements.................... 2.117 OPEN PORT 2 (ONE PATH, ZVR) .......cccoveeeee. 2.330, 3.92
MIXer MEeasSUreMENtS ..........ccceevveveeeieieieieeeieeeeeeeees 2.119 OPEN PORT 2 (REFL NORM, ZVR).........ccee... 2.335, 3.92
POWET SWEEP ...cciiiiiiiie et 2.139 OPEN PORT 2 (TOSM) ...ooeiiiiieiiiieeece e 2.313, 3.92
reference MiXer ......c.cccccvvveviiiiiiiieeeeee 2.140 OPEN PORT 2 (TOSM, ZVRE) ......ccccoviivieeennnns 2.318, 3.92
segmented sweep e ————— 2.194 OPEN PORT 2 (TRANS AND REFL NORM, ZVR)
single point measurement...........ccccoovcveeeveiee e, 2,192 2.337, 3.92
tIME SWEEP ..ottt 2.139 OPERAND X (selection table)..........cccoevriiiiiiiicennns 2.296

MODE (KEY)...eiiutiieiiitiieiiiie ettt 2.97 Operating mode

MODEL TYPE (selection table) .2.151, 2.152 timMe dOMaAIN .....oeveiiiiiiii

MODIFY CAL KIT ceiiieiiiiiiiiieee et 2.343 Operational site

MODIFY STANDARDS.......cccceeiiieeiiee it 2.348, 3.95 OPERATOR X (selection table)

MODIFY XX YY STANDARDS (selection table) ......... 2.348 Option

Module external measurements, ZVR-B25 ...........ccooeuenes 2.115
information ON...........ccocviiiiiiiini 2.152 frequency-converting measurements, ZVR-B4..... 2.117

Monitor FSE-B16 - Ethernet Adapter
CONNECHION ..ot 1.26 nonlinear measurements, ZVR-B5 .............ccuvee.

Mouse referenCe MIXer.......cccvviiveiiiee e
CONNECHION.....coiiiiiiccr e 1.25 reference mixer, ZVR-B6 .........ccccvvvvvvnvnnnns
connector .... Time Domain Transformation, ZVR-B2 .
OPEFALION ..ottt 2.95 OPTIONS ...

Mouse control Output
display elements.........cccoviiiiieiiiiie 11 AL EXT OUT oo

MOVE LINE ..ottt 2.232,2.242 REF OUT ...ttt

TRIGGER ..ottt

N Output reflection coefficient..

NSO O 2.3463.93 OUEPUL UNIT ...,

N 50 Q FEMALE........ccocoiiiiiiiiieiieee 2.301, 2.302, 3.93 P

N 50 QMALE .....oooiiiiiiiiiiiceee e 2.302, 3.93

N 75 Qoo 2.3463.93 PAE....oii

N 75 Q FEMALE ..o 2.302, 3.93 PAGE DOWN (DATA SET LIST).........

N 75 @MALE ...ooovvorrvrrnnnnnenneneeeeeeseesssssss s 2.302, 3.93 PAGE DOWN (FILE MANAGEMENT).

network operating system PAGE DOWN (RECALL).......cecviireenns
FTP oo 1.54 PAGE UP (DATA SET LIST)............

MICROSOFT NET ... 1.48 PAGE UP (FILE MANAGEMENT)....
NOVELL NETWARE e 148 PAGE UP (RECALL) ..................................................
TCP/IP cooeovieereeeessssesesssesss s 153 Parameter

NO PROFILING. 2.110’ 3.42 edltlng ...........................................................

NORMAL (key)...... T 2.215 SEIECHON .o,

NORMAL GATE ...oouuurrrrreesssssmannnsssecsssssnnneeen 2.102,3.21 Parameters .............

NORMAL PROFILE ......cccoorvrrrrrrnrrnnnnnnnnnnerereeees 2.111,3.42 coupled................

NOVELL NETWARE Parasitic CapaCItance .-
OPETALION ¢.veoveeeeveeeeee e eeeeeee e eees e esseeesnee 1.48 Parasitic iNdUCtanCe ...........cccceevieiiiiiciie e

NT CONMTOIET ... 1.23 Password

NUMBER OF POINTS....... .2.199, 3.113

NUMBER OF READINGS.. ....2.368, 3.120

NUMBER OF SWEEPS.........ccoooiiiiieiiiceee 2.205, 3.112 :

NUMBER OF TABLE ROWS ...................................... 2198 PC 35 FEMALE ................................................. 2302, 393

PC 35 MALE .....ooiiiiiiiieeeeee e 2.302, 3.93

@) PC 7 2.346, 3.93

PC Monitor

OFFSET (key) ............................................................ 2.371 Connector )

Offset qUANTILIES.......cooiiiiiiiiei e 2.371 PEAK TO PEAK ..o 2.228,3.36

ONE PATH TWO PORT .... T T T T T PPN 3.93 Performance Test Report

OPBN. it 2.303 (ZVR, ZVRE, ZVRL)...ocuvoveeeeeeeeeeeeeeeeee e

OPEN BOTH PORTS ...cooiiiiiiiee et 2.315, 3.92 ZVC, ZVCE.............

OPEN P1 MATCH P2........ ...2.315, 3.92 PERIODIC TIMER...

OPEN PORT 1 .cooiiiiiiiiiiiiiiiiiiiiiiee, ...2.306, 3.92 PHASE ..o, 2.220, 2.266, 3.22, 3.31

OPEN PORT 1 (FULL ONE PORT)...... ...2.325,3.92 PHASE (OFFSET) coveuciieeeeeeveeeeeeeeeeeen s 2.372,3.98

OPEN PORT 1 (FULL ONE PORT, ZVRL)........2.327, 3.92 Phase delay............... 2.269

OPEN PORT 1 (ONE PATH, ZVR).............. ...2.330, 3.92 PHASE DELAY 2.269

OPEN PORT 1 (ONE PATH, ZVRL) .......ccccuvuuee. 2.331, 3.92 Phase offset............ 2.372

OPEN PORT 1 (REFL NORM, ZVR) .......cccuv..... 2.335, 3.92 PHASE UNWRAP oo 2.269, 3.22

OPEN PORT 1 (REFL NORM, ZVRL) .. ...2.339, 3.92 Plotter

OPEN PORT 1 (TOSM)....cooiiiiieeeiiiiiee e 2.313, 3.92 CONNECHION e,

OPEN PORT 1 (TOSM, ZVRE) ......ccovvveeirnnnn. 2.318, 3.92 POINTS/DEC....

OPEN PORT 1 (TRANS AND REFL NORM, ZVR) Polar diagram..........

.......................................................................... 2.337,3.92 PORT L. 2,324, 3.93

OPEN PORT 1 (TRANS AND REFL NORM, ZVRL) PORT 1 (REFL NORM, ZVR)......cocveveueeeeeeeeenaenna. 2.335

.......................................................................... 2.340, 3.92 PORT 1 CONNECTOR 2,301, 3.93

OPEN PORT 2 cooiiiiiiiiiiiiiiii, 2.306, 3.92 PORT 2o e, 2.324,3.93
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PORT 2 (REFL NORM, ZVR) ...cccvveiiiieiiiiee e 2.335 REFLECT PORT 2..... 2.308, 2.310, 3.93
PORTIL/PORT2.....ouuiiiiiieiiierireieieisiersrsrersrsssnsrsnsnenenenee 2.372 Reflection coefficient
POWER........ccciiiiii, .2.208, 3.115 Reflection normalization (ZVR)......
Power added effiCiency.........cccceviiiiiiiiiniiiiiccen 2.264 Reflection normalization (ZVRL) .
POWET [0SS ISt ....vvvvviiiiiiiiiiiiiiiiiiiiiiiievveve e 2.369 Remote control..................... 2.121, 3.1 see SCPI-standard
POWER LOSS LIST (selection table)............cccceeueee. 2.370
POWER MTR CONFIG .......ccccevvvranne. 2.365, 3.132, 3.135
POWER MTR CONFIG (selection table)..................... 2.365
POWER MTR TYPE (selection table).............ccccceueeee. 2.365
POWER SWEEP .2.139, 3.107
........ 3.99
e ————— 2.183
PRESET (KEY) . evvieiiiieeiiiieesiiee st e et 3.139
Printer
CONNECHION.....coeiiieiecctr e 1.28, A.22 INSTIUMENT L.eeiiieee e
Probe Power instrument model ....
CONNECTON ...t A.23 MMEMOIY ...t
Processing of measured values.............ccocvverinicennnn. 2.22 OUTPUL. ...ttt
SENSE...ooiiiiiiieiiee et
Q set transmission parameters ...
QUAD CHAN DUAL SPLIT ..oovoooooeeeneerereeerns 2.286, 3.45 g%k’fucse"'
QUAD CHAN OVERLAY ...... ...2.286, 3.45 switchiné;”c.).r.l """"
QUAD CHAN QUAD SPLIT.. ...2.286, 3.45 SYSTem
QUAITEY FACLOT oo 2.226 TRACE oo eeeeeeseeeeseeseeese e eoesees oo
QUALITY FACTOR... ~+2.226,3.34 TRIGQE . ittt ettt
R Remote Control
PROGIAM ...coiiiiii e 3.74
Rack Rename
installation ..........c.ooevvviiiiiiiiii 1.21 directory
RADIUS .......oiiiiieeiite e 2.237,2.276, 3.27 file.....
Rated specifications RENAME.........cccuuu....
generator (ZVC, ZVCE) ....coccvveveeiieecieecee e 5.53 REPEAT PREV CAL
gENErAtOr (ZVR)....ccoviiieiieeciee ettt 5.2 Reset
measuring instruments ... ....5.1,5.52 INSEFUMENT ...
receiver (ZVC, ZVCE)......ccoviieveiieieseeee e 5.58 RESET COLORS e 20
test sequence (ZVC, ZVCE) ....ccccovviveeiieeiiieeniieene 5.53 RESET OFFSETS......ccoiiiiiiiiee e 2.372
test sequence (ZVR, ZVRE, ZVRL) .....cccccevvivevcineans 5.2 RESPONSE (K€Y groUp) «.cceeeervrereeeeiiiieeeeeaiieeeeeesnnees 2.247
test Set (ZVC, ZVCE).....oioeeeeeeeeeeeeeeesrnens 5.63 RESTART (Key) ...ccoovvnne s
test set (ZVR, ZVRE, ZVRL).......cccccvvivieeiiineaee 5.14 RESTORE INSTD KITS
EESHNG vt 5.1 RESUME CAL.........
REVERSE .......oiiiiiiieiciee et 2.329, 3.93
................................................................................. 5.9 RF = BASE FREQ (mixer measurements)........2.120, 3.105
_______________________________________________________________________________ 5.65 RJA45 (star topology)......cccvvveeeeiiiieeeeiiiiieeeeeiieeeeennn. 144
........................... 5.17 RLC ELEMENTS. ..ottt 2,221
_________ 2.255, 2.258, 3.107 Rohde & Schwarz 10g0........cccceccveeeeeiiiiiieeeeiiiiieeeennnn. 2.53
.. 2.220, 2.266, 3.22, 3.31 Rollkey
REAL AND IMAGINARY ....ccoovviiiiienieenns 2.174,2.221, 3.31 fUNCHIONS .o 2.82
REAL TIME CLOCK ....cooviiiiiiieiiiee e 2.202, 3.144 RS-232-C
Real-time ClOCK .......c.veeiivieecciiee e 2.202 INterface ..o, A5
Recall
AR SEL ..o 2.177 S
RECALL (KBY)..utvteiitiiieeiiie st siiee ettt 2.177 S 2219, 2.261, 3.31, 3.40
SE;?VLeLr gév-\ll-gr iaEI;I;)r(zg(lJenctlon table) c.oooovveeiiiieee, gégg S11 REFL PORTL.... o= = 2248, 3.107
RECORD ON/OFE...... .. e 2.187 S12 TRANS REV ....oviiiiiiiiiieiiiie e 2.249, 3.107
Reduction factor (wavevelocny) 2270 gg% ;Fééwlsag\év% """ ggjg gig;
REF VAL = MARKER ..ot 2.230, 3.37 SATURATION ... 5288
Reference
external 2.148 save
""" T CONFIGUIALION ....oeviiiiiiiiice et
Reference admittancCe.........cccccoecvviviieiiiiiiiieeee e 2.261 data set
Reference circle e ———— 2.56 measuréﬁ.q'érll't”m
REFERENCE EXT/INT ...coiiiiiiiiiiieeiiee e 2.148, 3.109
Reference liNe ........ccoeeviieeeiiiiiiiicc e 2.56,2.273 gﬁx& g(§¥)ASET (select|ontable)
REFERENCE MIXER ......coioiiiiiiiiiie e 2.140 SCALE (key)
REFERENCE POSITION .. 2.273,3.48 Scale Reference Fields .
Reference value ..........ccceeeveeiiiiiiiiiie e 2.273 SCALE/DIV
REFERENCE VALUE........ ...2.273, 3.48 SCANNG wovvveeoeroooereeo
REFL NORM (ZVR)........... ...2.334,3.93 abss.:.i.s.;z.a' """"""""""""""""""""""""""""""""""""""""
REFL NORM (ZVRL) ..ccoiiiiiiiieiiieeeiiee e 2.339, 3.93 automati(.: '''''''''''''''''''''''''''''''''''''''''''''''
REFLECT PORT 1 .ccviiiiiieiiiee i 2.308, 2.309, 3.93 urcular ............
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ZVX Index
display...... SET DIELECTRIC (OFFSET)....cccveeiiiiiieeeeines 2.373, 3.97
ordinate .... SET DIELECTRIC (selection table)..
radial ............... SET FREQS LOWPASS..........c....... .
reference value............cccccevviiii 2.273 SET PATH oo

SCPI-standard............cccccoeeeiiiiiii e, 3.1 SET PATH A
block data
boolean parameters.........c.cccocviiiiieiiiieniiiec 3.12
command lINE ........ccooeeiiiiiiieee e 3.11
COMMANAS.....ccceeiiiniiiieiiienieeierenaeens

device-independent commands...
device-specific commands.

introduction
key words..............
NUMENCAl ValUES ........ovvviieiiiiiiiiiiee e 3.12
parameters ........cccccccviiiiii 3.12
queries e 3.11
SEANGS ©eveeiieie e 3.13
syntax elements ........coccvviiiiiiiii 3.13
teXt PAraMEeters ........ccceviiiieiiiceiee e 3.13
SCPI-status register .......... e ————— 3.149
IST flag...veeoeee e 3.153
service request enable register..........cccoeceveenninns 3.152
StAtUS DYIE ..o 3.152
SCR. MODE ON/OFF .....ccotiiiiiiieiiie et 3.46
SCR. SAVER ON OFF ...ccviiiiiiiiieiieiiee e 2.290
SCR. SAVER ON/OFF e ————— 3.46
SCR. SAVER TIME ....c.oooiiiiiienieiiecie e 2.290, 3.46
Yol (=TT o 2.48
AIagram area ........ceeeveieiiiiieiee e 2.49
SEIUPD Levvreriiiiiiiriiiii i 2.48
softkey area. e ——————— 2.59
SUDAIVISION L.eoiiiiiiiiii e 2.60
SEARCH ..ot 2.223,2.225,3.32
SEARCH ~ NEXT. ..2.224,3.32
SEARCH (KEY)...vvieiiiiiieiiit et 2.223
SEARCH NEXT. ...2.224,3.32
SEARCH NEXT ...viiiiiiiiieiieriiesee e 2.224,3.32
SECOND HARMONIC 2.118, 3.104
SEG SWEEP .2.193, 3.104
Segment liSt (SWEEP) .....oevvvviiiriiiiiiieiie e 2.193
SegMENALION ...o..vviiiiiiiiiiie et 2.279
CarteSIaAN ....ccocuveeeeiiie et 2.279
FAGIA] ..o 2.283
SEGMENTED CARTESIAN.. ...2.278,3.46
SEGMENTED POLAR........cccvvnnne ...2.282,3.46
SEL BAND (mixer measurements)........ .2.122, 3.106
SEL ITEMS TO COPY ...ooiiiiiieiiieniie et 2.158
SEL ITEMS TO RECALL ....occveviieieiicnicee 2.180, 3.69
SEL ITEMS TO SAVE ...2.172, 3.69
SELECT KIT ittt 3.93
SELECT LINE ...ttt 2.234
SELECT MACRO ..ottt 2.188
SELECT OBJECT ..iiiiiiiiiieiiiee et 2.288
SELECT OBJECT (selection table)..........c.ccceevivveenns 2.288
SELECT QUADRANT .....ccoviviierieiiennn 2.159, 3.60
SELECT UNIT e ————— 2.253
SELECT UNIT (selection table) .........cccccevcviieviniennnn. 2.253
Selection table
POSItION.....eeii e 2.289
SELFTEST (selection table) ..........cccccovviiiniiiiniiiennnns 2.153
SENSOR A CAL FACTOR......coiiiiiiieiieenie e 2.367
SENSOR A CAL FACTOR LIST (selection table)....... 2.367
SENSOR B CAL FACTOR LIST (selectlon table)....... 2.367
SENSOR LABEL .. e 2.368
Serial admlttance... TR UPRUPRRN 2.261
Serial IMpPedanCe..........cccvvvieiiiiiiniice e 2.261
Serial interface
CONFIQUIALION.......oviiiiiiiii 2.144
SERVICE... ..ottt 2.150
Service request see SRQ
SET COLOR. ..ottt 2.289
SET DIELECTRIC ...oiiiiiiiieiieeeeee e 2.270
1127.8700.12

SETTINGS DEVICE 1, 2....ccccvviiiiiiciien. 3.56, 3.68, 3.131
Settling tiMe ...oooviiiie e
SETTLING TIME (compression point). 2.
SETTLING TIME (SOI) ..ovviviiiiiiiiiec e 2 134, 3.106
SETTLING TIME (TOI)...covviiiiiiiiiiiiee e 2.134, 3.106
Setup ..o 2.141
general.... 2.142
SETUP (key) 2.141
SEXLESS USR CONN 1....ccccooiiiiiiiniiiiniicene, 2.347,3.93
SEXLESS USR CONNL1.. 2.302
SHAPE FACT 60 dB / 3 dB ................................ 2.226,3.34
SHAPE FACT 60 dB/6dB.......ccccvveeriiiiieeee. 2.226,3.34
Shape factor
SHORT PORT L..ooiiiiiiiiiiiiiiceiceee e 2.313, 3 92
SHORT PORT 1 (FULL ONE PORT) .....ccceeuenee. 2.325,3.92
SHORT PORT 1 (FULL ONE PORT, ZVRL)...... 2.327,3.92
SHORT PORT 1 (ONE PATH, ZVR) ......ccccoueu... 2.330, 3.92
SHORT PORT 1 (ONE PATH, ZVRL) ..........c...... 2.332,3.92
SHORT PORT 1 (TOSM, ZVRE)......cccccccvcuveannnn. 2.319, 3.92
SHORT PORT 2.t 2.313,3.92
SHORT PORT 2 (FULL ONE PORT) .....cccoceueuee. 2.325,3.92
SHORT PORT 2 (ONE PATH, ZVR) ......ccccou... 2.330, 3.92
SHORT PORT 2 (TOSM, ZVRE)......cccccccvcuveennn. 2.319, 3.92
SHOW DATA ...t 2.293
SHOW LINE ...ttt 2.232,2.244
SHOW MATH.....oiiiiiiieiiie e 2.293, 3.38
SHOW MEM ..... POV P ROV RROUPPPUPPRN 2.293,3.51
SIGN (KBY) ettt 2.81
SINGLE CHANNEL .....cccoviiiiiiiiiicieceiecee 2.285, 3.45
SINGLE POINT ............. e 2.192, 3.104
Single point measuremMent............coccovvvveiriieeineeeennns 2.192
SINGLE SWEEP ........ccoiiiiiiiiieiiicec e 2.205, 3.61
SLIDE 1 (FULL ONE PORT, ZVRL) ......oeoviriiiiiieenns 2.328
SLIDE PORT 1...ccoiiiiiiiiiiiiicen, 2.307, 2.308, 2.313, 3.92
SLIDE PORT 1 (FULL ONE PORT) ...cccvcvveennee. 2.326, 3.92

SLIDE PORT 1 (ONE PATH, ZVR)......
SLIDE PORT 1 (ONE PATH, ZVRL) . .
SLIDE PORT 1 (TOSM, ZVRE).......ccccovvrueiennn. 2.319, 3.92
SLIDE PORT 2....ccoiiiiiiieiiicen 2.307, 2.308, 2.313, 3.92
SLIDE PORT 2 (FULL ONE PORT) .....ccocvveennee. 2.326, 3.92
SLIDE PORT 2 (ONE PATH, ZVR) ......cccveeneee. 2.330, 3.92
SLIDE PORT 2 (TOSM, ZVRE).......ccccocevrcueeannn. 2.319, 3.92
SHAING 10Ad ... 2.303
SLOPE....... e 2.208, 3.116
SIOPE fACTOr....eiiiiiii i 2.208
SLOPE POS/NEG.......cocoiiiiiiiiiiie e 2.202, 3.145
SMA L 2.346, 3.93
SMA FEMALE......... e 2.302, 3.93
SMA MALE ..o 2.302, 3.93
SMITH oo 2.284, 3.46
Smith chart.

inverted
SMOOLNING ...ceeiiiiiierieie e
SMOOTHING ......oeiiiiiiiiiicee e 2.294, 3 39
SMOOTHING APERTURE........ccccccoviiiiiien 2.294, 3.39
SMOOTHING fUuNCLION.......ccoiiviiiiiiieiiie e 2.176
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Index Z\V/X
Softkey SWEEP DIR FWD/REV .....cococviiieiiiiiiieeeeies 2.205, 3.113

ENABLE DEV1/DEV2.....ccccoooiiiiiiiiiniiiciieces 2.163 Sweep direction.............

GENERAL SETUP ....cooiiiiiiiiiiiii 2.142 Sweep line

MONITOR CONNECTED .. e ————— 2.147 SWEEP MOUES ...ttt eeeee e

SETTINGS DEVICE 1/2 ... 2.162 SWEEP SEUMENES...coiiiiiiiie i
Softkey SWEEP SEGMENTS (selection table)

ISPIAY .ot 2.59 SWEEP START/HOLD .....cooviiiiiniieiiieiesieesiee e

EXT SRC CONFIG....cciiiiiiiiiiiie e 2.130 SWEEP TIME .o

IEC/IEEE bus e 2.59 automatic setting..

IMENU .ttt e e 2.59 manual setting............ .

related IEC/IEEE-bus commands.............c.occuveee.. 3.160 SWEEP TIME AUTO/MAN.......cccoeiiiiiiieeeennes 2.203, 3.112
Softkey TRANS NORM (ZVRL) ....ccvvvvveieeiiiiiiiieeeeis 2.338 SWEEP TYPE.....ooiiiiiiiiiiiii, 2.138, 3.107
SOl .2.132, 3.107 SWILCH-0N TESt....eiiiiiiiiic i 4.2
SORT MODKE ... 2.168 SWR oo 2.221, 2.267, 3.22, 3.31
SOURCE (KEY) .ueettiiieeeeeiiiiiieee et e e siieeee e 2.207 SYMMETRIC NETWORK ......ouuiiiiiiiiiiiriiiniiiiiiiiireienens 2.311
Span............... [T 2.189 SYSTEM (key group)
SPAN (KEY)...oeiiiiiieiiiiiirie e 3.103, 3.119 SYSEEIM EITO ..ttt
SPAN (KEY)...oiieiiiiiieiiie ettt 2.189 System error calibration ...........cccococeiviiiiiiinis 2.299
SPAN = MARKER ....oooiiiiiiii 2.230 System messages.........

SRC POWER MAX LIMIT (compression point)
2.128, 3.117, 3.118

......................... 2.133
SRC POWER MAX LIMIT (TOI) .eovveiieeriieiieenieenieens 2.133
SRC POWER MIN LIMIT (compression point)
............................................................. 2.128, 3.117, 3.118
SRC POWER MIN LIMIT (SOI) c.veevieiiieiieiieenieeeiene 2.133
SRC POWER MIN LIMIT (TOI)....coiiiiiiiiieiieiiee s 2.133
SRQ
INAICALION ... 2.182
Stability factor.........coccviiiiiiiic 2.263
SEANADY ... 1.21
Standing Wave ratio..........cccceeevvieiiiieiiiie e 2.267
START (K€Y)...oevvrrinns 2.189, 3.57, 3.103, 3.119
START = MARKER .. ...2.229, 3.36
START AUTOKAL ...ttt 2.321
START NEW CAL ......c........ e ————— 2.300
START NEW POWER CAL .....oooiiiiiiiienic e 3.116
START POWER CAL ....ooiiiiiiiiiieiieeeee e 2.355
Start value FTTTRTUPPPUPRRON 2.189
StArt-UpP ..ooeeieiiiiieii 1.20
StAtUS FEQISLErS. ...oiiiiiiiiiiiie e 3.151
Status reporting service request .........cccceevvveeeeeninnen. 3.157
Status reporting SYSteM ........cccvveiiiieiriiiieniee e 3.147
EITON QUEUE QUETY ..eiiiieiiiiiesiiieeieee et 3.158
parallel POl .........cooviiiiiiiiic 3.158
queries ........ e 3.158
rESEt ValUBS......ccoviiiiiiiiicciiicec e 3.159
serial POIl.......cociiiiiii 3.157
e ———————— 3.157
STEEP EDGES ........ooiiiiieeieere e 2.101, 3.21
STEEP FALLOFF ..ottt 2.111, 3.42
STEEPEST EDGES. ...2.100, 3.21
STEP (KEY) .ttt 2.94
STEP APERTURE. ...2.267,3.23
STEP ATT al ..ccccoveeenen. ...2.209, 3.72

STEP ATT al AND a2.... ...2.209, 3.72
STEP ATT Q2 ..ot 2.210,3.72
STEP ATT B oo 2.210, 3.62
STEP ATT b2 .... ...2.210, 3.62
STEP SIZE .....ooiiiiiiiiiecec s 2.200, 3.113
Stepsize

SEHINGS ..ot 2.94
STIMULUS (key group) .............................. 2.189
STOP (key)........ e —————— 2.189, 3.103, 3.119
STOP = MARKER ......ooiiiiiiiiiciiiee e 2.229, 3.36
Stop value ................ - 2.189
SUPER COMPACT ..ottt 2.174
SUPERCOMPACT ...otviiiiiiieiiiee et 3.53
Sweep

INAIKALOT ... 2.57
SWEEP (K&Y group) ......ccovvveiriiieiiieeniiceniee e 2.191
SWEEP (K8Y) ..ttt 2.191
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SYSTEM MESSAGES ..
System-error correction

T

Table
operation
scrolling ...............

TAKE CAL SWEEP....

TARGET MODE.......c.cooiiiiiiieieeecceee 2.224, 3.33, 3.34

Target search mode .........cccevviiiiiiiiiiiiee e 2.224

TCP/IP
o] o J=T =i o] o FUN PRSPPI

Terminating admittance

Terminating impedance

Test parameter

INFOrMALION .....ooiiiiiiiiie e 2.50
Test Sequence

ZNC, ZNVCE ...ttt 5.53

ZVR, ZVRE, ZVRL ..ottt 5.2
Testing the Rated Specifications...........ccccovvveeiiieeennnen. 5.1
Thick Ethernet..........ccccoevveeeninnnn.
Thin Ethernet ............. .
THIRD HARMONIC ... 2.118, 3.104
THROUGH (ONE PATH, ZVR) ...ccoeiiiiieiiieene 2.330, 3.92
THROUGH (ONE PATH, ZVRL)......ccocoverieenne. 2.332, 3.92
THROUGH (TNA). ..o 2.311, 3.92
THROUGH (TOM)....oeiiiiiiieiieesreeieesree e 2.306, 3.92
THROUGH (TOM-X) .. e 2.314,3.92
THROUGH (TOSM) ..o 2.313,3.92
THROUGH (TOSM, ZVRE) ......c.cooviierereernn, 2.318,3.92

THROUGH (TRANS AND REFL NORM, ZVR) ..2.337, 3.92
THROUGH (TRANS AND REFL NORM, ZVRL) 2.340, 3.92
THROUGH (TRANS NORM, ZVR)......cccecuveannnn. 2.333, 3.92
THROUGH (TRANS NORM, ZVRL).......ccoueeenne 2.338, 3.92
THROUGH (TRL) eeivieieeeiieeieesee e siee e 2.309, 3.92
THROUGH (TRM) .etieiieiie e 2.308, 3.92
Time

TIME .. 2.147, 3.139
TimMe dOMAIN ...eeiiiiiiiiiie e

TIME DOMAIN ..
TIME GATE.......
Time sweep.......
TIME SWEEP ...

TITLE...
Title line ..

TO ittt 2.132, 3.107
Tolerance band ..........cccceee e

Tolerance circles
TOM oo 2.305, 3 93
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ZVX Index
TOM-X......... ...2.314,3.93 Windows NT...............
TOSM............ ...2.312,3.93 administrator
TOSM (ZVRE) ... ...2.318,3.93 10GIN v, .
TOUCHSTONE ....oviiiiiiiiiiiiiiee e 2.173, 3.53 PASSWOI ..ottt
THACE ettt 2.58
TRACE (key) e 2.202 X
Y- X DB COMP POINT (compression poin).......2.129, 3.107
TRACKING ... ..2.224,3.32 XGRID LINLOG s 2.198,3.113
TRANS AND REFL NORM (ZVR)......... ..2.336, 3.93 XOFFSET oo
TRANS AND REFL NORM (ZVRL) ..2.340, 3.93 fﬁfg/‘;'o'\‘ e
NG D REFL PL VR e 2337, .93 X-AXIS DISTANCE ooooooosooosossosisossoeooo 2113, 3.42
TRANS NORM (ZVR) crrrereeoeoevoveeeeeeceeerereese, 2.333,3.93 X-AXIS DISTANCE/2. e 2.114,3.42
TRANS REV REFL P2 (ZVR) c.ccoooroeeeeeseeseeeeseeeeereeeee 2.337 KAXIS TIME. 2.113,3.42
Transmission coefficient ...........cccccv, 2.248 Y
Transmission measurement
Mmeasurement example ..............cociviinnininniiinnnns 22 Y e 2.219, 2.262, 3.31, 3.40
Transmission normalization (ZVR) .......c.cccccvvveveinineens 2.333 Y GRID DB.
Transmission normalization (ZVRL) ..........ccceevveeviineenne 2.338 Y GRID LIN
TRC COLOR AUTO INC.... ...2.161, 3.59 Y GRID LOG ...ttt
TRIGGER DELAY ............ .2.202, 3.145 Y OFFSET
Trigger mode o 2.200 Y POSITION ..ooviiiiiieeiecteecie ettt
EXIEINAL . .uvvviiiiiiiiiiiiieieie .- 2.201 Y SEGMENTS (selection table)
free-running measuement..............cocoovnnnnnnn. 2.201 YIYO ottt 2.219, 2.262, 3.31, 3.40
internal e ————————- 2.201
MANUAL .. 2.202 Z
TRIGGER SWEEP/POINT ..., 2.202, 3.145
TRL covreevereessseiesennssne .2.309, 3.93 Z 2219,2.262, 3.31, 3.40
TRM oo .2.307, 3.93 2219, 2.262, 3.31, 340
TWO PORT NORM .....ccovvvrvrnnrsssssssssiieessnnnenessssssssns 393  ZERODELAY ATMARKER......oooommmmrrrssssssssisisne 2.230
TWO PORT NORM (ZVR) T 2337 .......................................................................... 2.275
TWO-t0NE SIGN@I ...vviiiiiiiiiiie e 2.126 ZOOM oot 2.275,2.276
U A
UNCAL o 3.08 AREF = FIXED POS ..o 2.228,3.35
UNINSTALL KITS.. e 2.352 AREF=MARKER 1 ....cccooiiiiiiiiiiieeeeee, 2.228, 3.35
UNIE (KEY) +eeeetee ettt 2.81
UNLOCK .o 2.93 H
UPDATE MESSAGES ......oovoioeiveeeeeeeeeeeeeveseesnennnen 2.154
UPPER LEFT ..ovvovvereeean. ...2.160, 3.60 ﬁ_iﬁggﬁ
UPPER LIM/LOWER LIM .. ..2.241,3.26
UPPER RIGHT ....co.ooo..... ...2.160, 3.60
USE CURSOR... .2.237, 2.240
USE LINE STYLE.. e 2.164
USE MARKER.........c......... ... 2.237,2.241, 2.242
USE MIN STEP WIDTH......ooviveeeeeerseeevesenen 2.110, 3.41
USE POWER LOSS LIST...c.vvviviersesreni, 2.369, 3.121
USE SENSOR A/B ....ovvvveeeeeeesesrseeneen, 2.368, 3.134
User
INEITACE ...
USER (key)
USER CONN IMPEDANCE ..
USER CONN NAME..............
USER DEF'D S-PARAMS ...
User port
CONFIQUIALION ......eviiiiie e 2.143
USER PORT A .o, 2.143, 3.62, 3.73
USER PORT B ...oveoveeveeeeeeeeeenen, 2.143, 3.62, 3.73
USERPORTS (selection table) e 2.143
USR CONN 2 ..., 2.347,3.93
USR CONN 2 FEMALE ... e 2.302
USR CONN 2 MALE ......ooovoiveieoeeeveeeeeee e 2.302
Vv
VIEW ACTIVE STD ..o 2.350
W
WAVEGUIDE .....ooovoveeveeeeseeseeesveeee s 2.353
WIDTH. covooveeeeeeeeee e 2.226, 3.33
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Supplement A
to Operating Manual
ZVRL, ZVRE, ZVCE, ZVR, ZVC, ZVM and ZVK
Vector Network Analyzer

Note the following corrections
to the data sheet PD 757.1802.24 number 05/00
and to the data sheet PD 757.5543.22 number 11/00

Data sheet PD 757.1802.24 (ZVRL, ZVRE, ZVCE, ZVR, ZVC) number 05/00

Crosstalk between measurement channels with total reflection at test ports page 10
(values for 75 Wmodels and the ZVC/E models with SWR bridges are 6 dB higher)

ZVRE and ZVR: Accuracy of transmission measurements page 11
FOOINOLE 1) ..vviiiiiiiiiiiiiiiiiiiiiiiiiiieiii e < 0.2 dB or <1° for 300 kHz to 100 MHz (ZVRE)
......................................................................................... < 0.2 dB or <1° for 300 kHz to 20 MHz (ZVR)
Linearity above 40 kHz (referred to —10 dBm) page 13
=15 dBmM t0 =25 dBM (ZVR/E/L).cccoviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e <0.6dB
=15 dBmM t0 =25 dBM (ZVC/E).....ciiiiiiiiiiieieeeeeeeeeeee e <0.8dB
Harmonics page 13
At -10 dBm source power Z\VCE,ZVC
ADOVE BO0 MHZ..... e e e e e e et e e e e e et e e e e eanrnnan <-30dBc
RMS noise level (50 W, without options) page 13
With 75 Wmodels and the ZVC/E models with SWR bridges the noise level is higher by 6 dB.
Match ZVCE, ZVC page 13

(without system error correction)
Passive SWR bridges, 50 W

AO KHZ ... A0 MHZ ..o e e e e e e e >10dB
TOMHEZ ... 100 MHzZ ..o e > 16 dB
PORT BIAS 1/2 (inputs) page 14
INPUL IMPEAANCE ..o e e 10 kKW
DC MEAS INPUTS DC 1/2 (DC measurement inputs) page 14
0] =0 L= 7= o = -10 V¥4+10 V
Measurement uncertainty (U = measured Voltade) .......coouvveiieiiiiiee e 25mV+25%-U
INPUL IMIPEAANCE ..o e e > 10 kW
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Increased Output Power for Port 1 option

Max. nominal output power

ZVCE, ZVC with SWR bridges
20 kHz to 2 GHz
2 GHz to 6 GHz
6 GHz to 8 GHz

ZVCE, ZVC with couplers
20 kHz to 2 GHz
2 GHz to 6 GHz
6 GHz to 8 GHz

PORT1 OUTPUT a1
+6 dBm +13 dBm
+4 dBm +11 dBm
+1 dBm +11 dBm
+10 dBm +13 dBm
+8 dBm +11 dBm
+5 dBm +11 dBm

page 16

Power linearity page 16
ZVCE, ZVC with SWR bridges (referred to 0 dBm)
20 kHz to 2 GHz +6 dBm to -9 dBm <0,4dB
-9 dBm to —-17 dBm <0,8dB
2 GHz to 6 GHz +4 dBm to -9 dBm <0,4dB
-9 dBm to —-17 dBm <0,8dB
6 GHz to 8 GHz +1 dBm to -9 dBm <0,4dB
-9 dBm to —-17 dBm <0,8dB
ZVCE, ZVC with couplers (referred to 0 dBm)
20 kHz to 2 GHz +10 dBm to =5 dBm <0,4dB
-5 dBm to —15 dBm <0,8dB
2 GHz to 6 GHz +8 dBm to =5 dBm <0,4dB
-5 dBm to —15 dBm <0,8dB
6 GHz to 8 GHz +5 dBm to =5 dBm <0,4dB
-5 dBm to —15 dBm <0,8dB
Harmonics page 16
At max. output power
20 KHZ 10 4 GHazZ ..o e -20 dBc
At output powers +3 dBm and 0 dBm
the specifications are cancelled
At output power 10 dB less than max. OULIPUL POWET .........c.uvevniiiiieiieeeee e < -30 dBc
Spurious page 16
o 0[O PR (T A I o= T A=) (TP < -40 dBc
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Data sheet PD 757.5543.22 (ZVM, ZVK) number 11/00

Dynamic range (without system error correction, page 8
without optional attenuator) ZVM ZVM ZVK ZVK
at IF bandwidth of 10 Hz 10 kHz 10 Hz 10 kHz
UP tO 150 MHZ ....vvvvviiiiiiiiiiiiiiiiiiiieev e >75dB >45dB >70dB >40dB
150 MHZz t0 500 MHZ .......cooviiiiiiiiiii >105dB >75dB >100dB >70dB
ZVK uncertainty of transmission measurements page 8
after system error correction
28 GHz to 40 GHz
fOr =10 dB 10 =25 AB..coeeiiieeeeeeeeeeeeeeeeeeee e 0,2dB or 3°
ZVM Output power - Linearity (referred to -10 dBm) page 9
above 150 MHz up to 14 GHz in temperature range 20 °C to 26 °C
FOr +15 AB 0 =10 B <0,4 dB
ZVK Output power - Linearity (referred to -10 dBm) page 9
above 150 MHz in temperature range 20 °C to 26 °C
FOr +10 dB £0 5 AB..coiiiiiiiiiiiiiieeeeeeeeee e <0,6 dB
FOr 5 dB 10 =10 AB..cciiiiiieeeeeeeeeeeeeeee e <0,4 dB
Harmonics Seite 9

At maximum nominal source power ZVM ZVK

up to 10 GHz <-20dBc <-20dBc

10 GHz to 20 GHz <-15dBc <-15dBc
Spurious page 9

>300 kHz from carrier
ZVMUR O 16 GHZ ..o <-35dBc
A YA Y/ - o 10 Y2 =Y 1 T 1 4 <-30dBc
ZVKUP O 16 GHZ. ..o <-35dBc
A YA = o0 V2 =1 [ T C 1 x4 <-30dBc
RMS noise level at IF bandwidth 10 Hz page 9
B oI (o IR 0011V | o 4 PP <-70dBm
PORT BIAS 1/2 (DC bias inputs for PORT 1/2) page 14
1] o UL T 0] o= F= o= SRR PPPPPPPP 10 kW
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Important Hints before Operation:

For all instruments:

* The directory C:\R_S\INSTR and its subdirectories are reserved for system software. Never
modify this directory in any way, otherwise the functioning of the instrument will be impaired.

» Aborting a hardcopy is not possible when printout is in progress. Print jobs in the queue can be
deleted before printout has been started by pressing the HARDCOPY START key until the
message "Hardcopy in progress. Abort?" is displayed. The length of the queue is two jobs.

¢« To avoid damage of electronic components of the DUT and the analyzer, the operational site
must be protected against electrostatic discharge.

Windows NT

Caution:

The drivers and programs used under Windows NT are adapted to the measuring
instrument. In order to prevent the instrument functions from damage, the settings
should only be modified as described below. Existing software may only be
modified using update software released by Rohde&Schwarz. Additionally only
programs authorized by Rohde&Schwarz for use on the ZVx may be run on the
instrument.

Do not power down during booting. Such a switch-off may lead to corruption of
the hard disk files.

Removable Harddisk FSE-B18

When using the Removable Harddisk, FSE-B18, please observe the following:

* Always keep your Removable Harddisk in the plastic case included in this package.

¢ Do not drop your Removable Harddisk.

« Do not expose it to moisture, to extreme temperatures, or to a strong magnetic field.

* Do not squeeze the external cover of the Removable Harddisk.

* Do not affix additional labels.

* Do not remove the existing label or write anything on to it.
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Patent Information

This product contains technology licensed by Marconi Instruments LTD. under US patents 4609881 and
4870384 and under corresponding patents in Germany and elsewhere.

Please note the safety instructions on the next sheet !
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Before putting the product into operation for
the first time, make sure to read the following

Safety Instructions

Rohde & Schwarz makes every effort to keep the safety standard of its products up to date and to offer
its customers the highest possible degree of safety. Our products and the auxiliary equipment required
for them are designed and tested in accordance with the relevant safety standards. Compliance with
these standards is continuously monitored by our quality assurance system. This product has been
designed and tested in accordance with the EC Certificate of Conformity and has left the manufacturer’s
plant in a condition fully complying with safety standards. To maintain this condition and to ensure safe
operation, observe all instructions and warnings provided in this manual. If you have any questions
regarding these safety instructions, Rohde & Schwarz will be happy to answer them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is
designed for use solely in industrial and laboratory environments or in the field and must not be used in
any way that may cause personal injury or property damage. You are responsible if the product is used
for an intention other than its designated purpose or in disregard of the manufacturer's instructions. The
manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its operating manual and
within its performance limits (see data sheet, documentation, the following safety instructions). Using
the products requires technical skills and knowledge of English. It is therefore essential that the
products be used exclusively by skilled and specialized staff or thoroughly trained personnel with the
required skills. If personal safety gear is required for using Rohde & Schwarz products, this will be
indicated at the appropriate place in the product documentation.

Symbols and safety labels

A I 11 kg I A — — ./ J7 A
. . Attention!
Observe Weight Danger of Warning! .
operating indication for electric Hot PE terminal | Ground g:(r?r:ji:gl Sel}enc;tirtﬁ/s(;tanc
instructions units >18 kg shock surface devi
evices
| O (_lj e TN TN D
. Device fully
fgl?:lé Standby cl::)l::(reg;t Alternating Direct/alternating | protected by
ON/OgFF indication (DC) current (AC) current (DC/AC) | double/reinforced
insulation

1171.0000.42-02.00 Sheet 1



Safety Instructions

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before putting the product into operation. It is also absolutely essential to observe the additional safety
instructions on personal safety that appear in other parts of the documentation. In these safety
instructions, the word "product” refers to all merchandise sold and distributed by Rohde & Schwarz,
including instruments, systems and all accessories.

Tags and their meaning

DANGER This tag indicates a safety hazard with a high potential of risk for the
user that can result in death or serious injuries.

WARNING This tag indicates a safety hazard with a medium potential of risk for the
user that can result in death or serious injuries.

CAUTION This tag indicates a safety hazard with a low potential of risk for the user
that can result in slight or minor injuries.

ATTENTION This tag indicates the possibility of incorrect use that can cause damage
to the product.

NOTE This tag indicates a situation where the user should pay special attention
to operating the product but which does not lead to damage.

These tags are in accordance with the standard definition for civil applications in the European
Economic Area. Definitions that deviate from the standard definition may also exist. It is therefore
essential to make sure that the tags described here are always used only in connection with the
associated documentation and the associated product. The use of tags in connection with unassociated
products or unassociated documentation can result in misinterpretations and thus contribute to personal
injury or material damage.

Basic safety instructions

The product may be operated only under
the operating conditions and in the
positions specified by the manufacturer. Its
ventilation must not be obstructed during
operation. Unless otherwise specified, the
following requirements apply to

Rohde & Schwarz products:

prescribed operating position is always with
the housing floor facing down, IP protection
2X, pollution severity 2, overvoltage
category 2, use only in enclosed spaces,
max. operation altitude max. 2000 m.
Unless specified otherwise in the data
sheet, a tolerance of +10% shall apply to
the nominal voltage and of +5% to the
nominal frequency.

Applicable local or national safety
regulations and rules for the prevention of
accidents must be observed in all work
performed. The product may be opened
only by authorized, specially trained
personnel. Prior to performing any work on
the product or opening the product, the
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product must be disconnected from the
supply network. Any adjustments,
replacements of parts, maintenance or
repair must be carried out only by technical
personnel authorized by Rohde & Schwarz.
Only original parts may be used for
replacing parts relevant to safety (e.qg.
power switches, power transformers,
fuses). A safety test must always be
performed after parts relevant to safety
have been replaced (visual inspection, PE
conductor test, insulation resistance
measurement, leakage current
measurement, functional test).

As with all industrially manufactured goods,
the use of substances that induce an
allergic reaction (allergens, e.g. nickel)
such as aluminum cannot be generally
excluded. If you develop an allergic
reaction (such as a skin rash, frequent
sneezing, red eyes or respiratory
difficulties), consult a physician immediately
to determine the cause.
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Safety Instructions

4. If products/components are mechanically
and/or thermically processed in a manner
that goes beyond their intended use,
hazardous substances (heavy-metal dust
such as lead, beryllium, nickel) may be
released. For this reason, the product may
only be disassembled, e.g. for disposal
purposes, by specially trained personnel.
Improper disassembly may be hazardous to
your health. National waste disposal
regulations must be observed.

5. If handling the product yields hazardous
substances or fuels that must be disposed
of in a special way, e.g. coolants or engine
oils that must be replenished regularly, the
safety instructions of the manufacturer of
the hazardous substances or fuels and the
applicable regional waste disposal
regulations must be observed. Also
observe the relevant safety instructions in
the product documentation.

6. Depending on the function, certain products
such as RF radio equipment can produce
an elevated level of electromagnetic
radiation. Considering that unborn life
requires increased protection, pregnant
women should be protected by appropriate
measures. Persons with pacemakers may
also be endangered by electromagnetic
radiation. The employer is required to
assess workplaces where there is a special
risk of exposure to radiation and, if
necessary, take measures to avert the
danger.

7. Operating the products requires special
training and intense concentration. Make
certain that persons who use the products
are physically, mentally and emotionally fit
enough to handle operating the products;
otherwise injuries or material damage may
occur. It is the responsibility of the
employer to select suitable personnel for
operating the products.

8. Prior to switching on the product, it must be
ensured that the nominal voltage setting on
the product matches the nominal voltage of
the AC supply network. If a different voltage
is to be set, the power fuse of the product
may have to be changed accordingly.

9. Inthe case of products of safety class | with
movable power cord and connector,
operation is permitted only on sockets with
earthing contact and protective earth
connection.

1171.0000.42-02.00
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16.

17.

18.

Intentionally breaking the protective earth
connection either in the feed line or in the
product itself is not permitted. Doing so can
result in the danger of an electric shock
from the product. If extension cords or
connector strips are implemented, they
must be checked on a regular basis to
ensure that they are safe to use.

If the product has no power switch for
disconnection from the AC supply, the plug
of the connecting cable is regarded as the
disconnecting device. In such cases, it
must be ensured that the power plug is
easily reachable and accessible at all times
(length of connecting cable approx. 2 m).
Functional or electronic switches are not
suitable for providing disconnection from
the AC supply. If products without power
switches are integrated in racks or systems,
a disconnecting device must be provided at
the system level.

Never use the product if the power cable is
damaged. By taking appropriate safety
measures and carefully laying the power
cable, ensure that the cable cannot be
damaged and that no one can be hurt by
e.g. tripping over the cable or suffering an
electric shock.

The product may be operated only from
TN/TT supply networks fused with max.
16 A.

Do not insert the plug into sockets that are
dusty or dirty. Insert the plug firmly and all
the way into the socket. Otherwise this can
result in sparks, fire and/or injuries.

Do not overload any sockets, extension
cords or connector strips; doing so can
cause fire or electric shocks.

For measurements in circuits with voltages
Vims > 30V, suitable measures (e.g.
appropriate measuring equipment, fusing,
current limiting, electrical separation,
insulation) should be taken to avoid any
hazards.

Ensure that the connections with
information technology equipment comply
with IEC 950/EN 60950.

Never remove the cover or part of the
housing while you are operating the
product. This will expose circuits and
components and can lead to injuries, fire or
damage to the product.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Safety Instructions

If a product is to be permanently installed,
the connection between the PE terminal on
site and the product's PE conductor must
be made first before any other connection
is made. The product may be installed and
connected only by a skilled electrician.

For permanently installed equipment
without built-in fuses, circuit breakers or
similar protective devices, the supply circuit
must be fused in such a way that suitable
protection is provided for users and
products.

Do not insert any objects into the openings
in the housing that are not designed for this
purpose. Never pour any liquids onto or into
the housing. This can cause short circuits
inside the product and/or electric shocks,
fire or injuries.

Use suitable overvoltage protection to
ensure that no overvoltage (such as that
caused by a thunderstorm) can reach the
product. Otherwise the operating personnel
will be endangered by electric shocks.

Rohde & Schwarz products are not
protected against penetration of water,
unless otherwise specified (see also safety
instruction 1.). If this is not taken into
account, there exists the danger of electric
shock or damage to the product, which can
also lead to personal injury.

Never use the product under conditions in
which condensation has formed or can form
in or on the product, e.g. if the product was
moved from a cold to a warm environment.

Do not close any slots or openings on the
product, since they are necessary for
ventilation and prevent the product from
overheating. Do not place the product on
soft surfaces such as sofas or rugs or
inside a closed housing, unless this is well
ventilated.

Do not place the product on heat-
generating devices such as radiators or fan
heaters. The temperature of the
environment must not exceed the maximum
temperature specified in the data sheet.

Batteries and storage batteries must not be
exposed to high temperatures or fire. Keep
batteries and storage batteries away from
children. If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace
the battery or storage battery only with the
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29.

30.

31.

32.

33.

matching Rohde & Schwarz type (see
spare parts list). Batteries and storage
batteries are hazardous waste. Dispose of
them only in specially marked containers.
Observe local regulations regarding waste
disposal. Do not short-circuit batteries or
storage batteries.

Please be aware that in the event of a fire,
toxic substances (gases, liquids etc.) that
may be hazardous to your health may
escape from the product.

Please be aware of the weight of the
product. Be careful when moving it;
otherwise you may injure your back or other
parts of your body.

Do not place the product on surfaces,
vehicles, cabinets or tables that for reasons
of weight or stability are unsuitable for this
purpose. Always follow the manufacturer's
installation instructions when installing the
product and fastening it to objects or
structures (e.g. walls and shelves).

Handles on the products are designed
exclusively for personnel to hold or carry
the product. It is therefore not permissible
to use handles for fastening the product to
or on means of transport such as cranes,
fork lifts, wagons, etc. The user is
responsible for securely fastening the
products to or on the means of transport
and for observing the safety regulations of
the manufacturer of the means of transport.
Noncompliance can result in personal injury
or material damage.

If you use the product in a vehicle, it is the
sole responsibility of the driver to drive the
vehicle safely. Adequately secure the
product in the vehicle to prevent injuries or
other damage in the event of an accident.
Never use the product in a moving vehicle if
doing so could distract the driver of the
vehicle. The driver is always responsible for
the safety of the vehicle; the manufacturer
assumes no responsibility for accidents or
collisions.

If a laser product (e.g. a CD/DVD drive) is
integrated in a Rohde & Schwarz product,
do not use any other settings or functions
than those described in the documentation.
Otherwise this may be hazardous to your
health, since the laser beam can cause
irreversible damage to your eyes. Never try
to take such products apart, and never look
into the laser beam.
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Por favor lea imprescindiblemente antes de
la primera puesta en funcionamiento las
siguientes informaciones de seguridad

Informaciones de seguridad

Es el principio de Rohde & Schwarz de tener a sus productos siempre al dia con los estandards de
seguridad y de ofrecer a sus clientes el maximo grado de seguridad. Nuestros productos y todos los
equipos adicionales son siempre fabricados y examinados segun las normas de seguridad vigentes.
Nuestra seccién de gestion de la seguridad de calidad controla constantemente que sean cumplidas
estas normas. Este producto ha sido fabricado y examinado segun el comprobante de conformidad
adjunto segun las normas de la CE y ha salido de nuestra planta en estado impecable segun los
estandards técnicos de seguridad. Para poder preservar este estado y garantizar un funcionamiento
libre de peligros, debera el usuario atenerse a todas las informaciones, informaciones de seguridad y
notas de alerta. Rohde&Schwarz esta siempre a su disposicion en caso de que tengan preguntas
referentes a estas informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
solamente fue elaborado para ser utilizado en la industria y el laboratorio o para fines de campo y de
ninguna manera debera ser utilizado de modo que alguna persona/cosa pueda ser danada. El uso del
producto fuera de sus fines definidos o despreciando las informaciones de seguridad del fabricante
queda en la responsabilidad del usuario. El fabricante no se hace en ninguna forma responsable de
consecuencias a causa del maluso del producto.

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado dentro de las
instrucciones del correspondiente manual del uso y dentro del margen de rendimiento definido (ver
hoja de datos, documentacion, informaciones de seguridad que siguen). El uso de los productos hace
necesarios conocimientos profundos y el conocimiento del idioma inglés. Por eso se debera tener en
cuenta de exclusivamente autorizar para el uso de los productos a personas péritas o debidamente
minuciosamente instruidas con los conocimientos citados. Si fuera necesaria indumentaria de
seguridad para el uso de productos de R&S, encontrara la informacion debida en la documentacién del
producto en el capitulo correspondiente.

Simbolos y definiciones de seguridad

A 18 kg A — “— A
Informaciones iCuidado!
Ver manual . . L L. Elementos de
de para Peligro de jAdvertencia! | Conexion a Conexién Conexion construcion
instrucciones maquinaria golpe de Superficie conductor a tierra a masa con peliaro de
con uns peso corriente caliente protector conductora pelig
del uso de > 18Kk carga
g electroestatica
| O (_lj [N TN TN D
El aparato esta
potencia EN indicacion | CEEES | Cortente | (SRR | otaigad ot on
MARCHA/PARADA | Stand-by DC alterna AC DC/AC aislamiento de
doble refuerzo
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Informaciones de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar dafos y peligros de toda
clase. Es necesario de que se lean las siguientes informaciones de seguridad concienzudamente y se
tengan en cuenta debidamente antes de la puesta en funcionamiento del producto. También deberan
ser tenidas en cuenta las informaciones para la proteccion de personas que encontraran en otro
capitulo de esta documentaciéon y que también son obligatorias de seguir. En las informaciones de
seguridad actuales hemos juntado todos los objetos vendidos por Rohde&Schwarz bajo la
denominacién de ,producto®, entre ellos también aparatos, instalaciones asi como toda clase de
accesorios.

Palabras de seial y su significado

PELIGRO Indica un punto de peligro con gran potencial de riesgo para el
ususario.Punto de peligro que puede llevar hasta la muerte o graves
heridas.

ADVERTENCIA Indica un punto de peligro con un protencial de riesgo mediano para el
usuario. Punto de peligro que puede llevar hasta la muerte o graves

heridas .

ATENCION Indica un punto de peligro con un protencial de riesgo pequefio para el
usuario. Punto de peligro que puede llevar hasta heridas leves o
pequefias

CUIDADO Indica la posibilidad de utilizar mal el producto y a consecuencia
danarlo.

INFORMACION Indica una situacién en la que deberian seguirse las instrucciones en el
uso del producto, pero que no consecuentemente deben de llevar a un
dafo del mismo.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el ambito de la
comunidad econdémica europea. Pueden existir definiciones diferentes a esta definicion. Por eso se
debera tener en cuenta que las palabras de sefal aqui descritas sean utilizadas siempre solamente en
combinaciéon con la correspondiente documentacion y solamente en combinacién con el producto
correspondiente. La utilizacion de las palabras de sefial en combinacion con productos o
documentaciones que no les correspondan puede llevar a malinterpretaciones y tener por
consecuencia dafios en personas u objetos.

Informaciones de seguridad elementales

1. El producto solamente debe ser utilizado 2. En todos los trabajos deberan ser tenidas en
segun lo indicado por el fabricante referente cuenta las normas locales de seguridad de
a la situacion y posicion de funcionamiento trabajo y de prevencion de accidentes. El
sin que se obstruya la ventilacién. Si no se producto solamente debe de ser abierto por
convino de otra manera, es para los personal périto autorizado. Antes de efectuar
productos R&S valido lo que sigue: trabajos en el producto o abrirlo debera este
como posicion de funcionamiento se define ser desconectado de la corriente. El ajuste,
principialmente la posicion con el suelo de la el cambio de partes, la manutencion y la
caja para abajo , modo de proteccion IP 2X, reparacion deberan ser solamente
grado de suciedad 2, categoria de efectuadas por electricistas autorizados por
sobrecarga eléctrica 2, utilizar solamente en R&S. Si se reponen partes con importancia
estancias interiores, utilizacién hasta 2000 m para los aspectos de seguridad (por ejemplo
sobre el nivel del mar. el enchufe, los transformadores o los
A menos que se especifique otra cosa en la fusibles), solamente podran ser sustituidos
hoja de datos, se aplicara una tolerancia de por partes originales. Despues de cada
1+10% sobre el voltaje nominal y de +5% recambio de partes elementales para la
sobre la frecuencia nominal. seguridad debera ser efectuado un control de
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Informaciones de seguridad

seguridad (control a primera vista, control de
conductor protector, medicion de resistencia
de aislamiento, medicién de medicion de la
corriente conductora, control de
funcionamiento).

Como en todo producto de fabricacién
industrial no puede ser excluido en general
de que se produzcan al usarlo elementos
que puedan generar alergias, los llamados
elementos alergénicos (por ejemplo el
niquel). Si se producieran en el trato con
productos R&S reacciones alérgicas, como
por ejemplo urticaria, estornudos frecuentes,
irritacion de la conjuntiva o dificultades al
respirar, se debera consultar inmediatamente
a un médico para averigurar los motivos de
estas reacciones.

Si productos / elementos de construccion son
tratados fuera del funcionamiento definido de
forma mecanica o térmica, pueden generarse
elementos peligrosos (polvos de sustancia
de metales pesados como por ejemplo
plomo, berilio, niquel). La particion elemental
del producto, como por ejemplo sucede en el
tratamiento de materias residuales, debe de
ser efectuada solamente por personal
especializado para estos tratamientos. La
particion elemental efectuada
inadecuadamente puede generar dafios para
la salud. Se deben tener en cuenta las
directivas nacionales referentes al
tratamiento de materias residuales.

En el caso de que se produjeran agentes de
peligro o combustibles en la aplicacion del
producto que debieran de ser transferidos a
un tratamiento de materias residuales, como
por ejemplo agentes refrigerantes que deben
ser repuestos en periodos definidos, o
aceites para motores, deberan ser tenidas en
cuenta las prescripciones de seguridad del
fabricante de estos agentes de peligro o
combustibles y las regulaciones regionales
para el tratamiento de materias residuales.
Cuiden también de tener en cuenta en caso
dado las prescripciones de seguridad
especiales en la descripcién del producto.

Ciertos productos, como por ejemplo las
instalaciones de radiacién HF, pueden a
causa de su funcion natural, emitir una
radiacion electromagnética aumentada. En
vista a la proteccion de la vida en desarrollo
deberian ser protegidas personas
embarazadas debidamente. También las
personas con un bypass pueden correr
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1.

peligro a causa de la radiacién
electromagnética. El empresario esta
comprometido a valorar y sefialar areas de
trabajo en las que se corra un riesgo de
exposicion a radiaciones aumentadas de
riesgo aumentado para evitar riesgos.

La utilizacion de los productos requiere
instrucciones especiales y una alta
concentracién en el manejo. Debe de
ponerse por seguro de que las personas que
manejen los productos estén a la altura de
los requerimientos necesarios referente a
sus aptitudes fisicas, psiquicas y
emocionales, ya que de otra manera no se
pueden excluir lesiones o dafos de objetos.
El empresario lleva la responsabilidad de
seleccionar el personal usuario apto para el
manejo de los productos.

Antes de la puesta en marcha del producto
se deberd tener por seguro de que la tension
preseleccionada en el producto equivalga a
la del la red de distribucion. Si es necesario
cambiar la preseleccion de la tension
también se deberan en caso dabo cambiar
los fusibles correspondientes del prodcuto.

Productos de la clase de seguridad | con
alimentacion movil y enchufe individual de
producto solamente deberan ser conectados
para el funcionamiento a tomas de corriente
de contacto de seguridad y con conductor
protector conectado.

Queda prohibida toda clase de interrupcion
intencionada del conductor protector, tanto
en la toma de corriente como en el mismo
producto ya que puede tener como
consecuencia el peligro de golpe de corriente
por el producto. Si se utilizaran cables o
enchufes de extension se debera poner al
seguro, que es controlado su estado técnico
de seguridad.

Si el producto no esta equipado con un
interruptor para desconectarlo de la red, se
debera considerar el enchufe del cable de
distribucion como interruptor. En estos casos
debera asegurar de que el enchufe sea de
facil acceso y nabejo (medida del cable de
distribucion aproximadamente 2 m). Los
interruptores de funcion o electrénicos no
son aptos para el corte de la red eléctrica. Si
los productos sin interruptor estan integrados
en construciones o instalaciones, se debera
instalar el interruptor al nivel de la
instalacion.
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16.

17.

18.

19.

Informaciones de seguridad

No utilice nunca el producto si esta dafnado el
cable eléctrico. Asegure a través de las
medidas de proteccion y de instalacion
adecuadas de que el cable de eléctrico no
pueda ser dafiado o de que nadie pueda ser
dafiado por él, por ejemplo al tropezar o por
un golpe de corriente.

Solamente esta permitido el funcionamiento
en redes de distribucion TN/TT aseguradas
con fusibles de como maximo 16 A.

Nunca conecte el enchufe en tomas de
corriente sucias o llenas de polvo. Introduzca
el enchufe por completo y fuertemente en la
toma de corriente. Si no tiene en
consideracion estas indicaciones se arriesga
a que se originen chispas, fuego y/o heridas.

No sobrecargue las tomas de corriente, los
cables de extension o los enchufes de
extension ya que esto pudiera causar fuego
0 golpes de corriente.

En las mediciones en circuitos de corriente
con una tension de entrada de Ueff > 30 V se
debera tomar las precauciones debidas para
impedir cualquier peligro (por ejemplo
medios de medicién adecuados, seguros,
limitacion de tension, corte protector,
aislamiento etc.).

En caso de conexion con aparatos de la
técnica informatica se debera tener en
cuenta que estos cumplan los requisitos de
la EC950/EN60950.

Nunca abra la tapa o parte de ella si el
producto esta en funcionamiento. Esto pone
a descubierto los cables y componentes
eléctricos y puede causar heridas, fuego o
dafos en el producto.

Si un producto es instalado fijamente en un
lugar, se debera primero conectar el
conductor protector fijo con el conductor
protector del aparato antes de hacer
cualquier otra conexion. La instalacion y la
conexion deberan ser efecutadas por un
electricista especializado.
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En caso de que los productos que son
instalados fijamente en un lugar sean sin
protector implementado, autointerruptor o
similares objetos de proteccion, debera la
toma de corriente estar protegida de manera
que los productos o los usuarios estén
suficientemente protegidos.

Por favor, no introduzca ningun objeto que
no esté destinado a ello en los orificios de la
caja del aparato. No vierta nunca ninguna
clase de liquidos sobre o en la caja. Esto
puede producir corto circuitos en el producto
y/o puede causar golpes de corriente, fuego
o heridas.

Asegurese con la proteccion adecuada de
que no pueda originarse en el producto una
sobrecarga por ejemplo a causa de una
tormenta. Si no se vera el personal que lo
utilice expuesto al peligro de un golpe de
corriente.

Los productos R&S no estan protegidos
contra el agua si no es que exista otra
indicacion, ver también punto 1. Si no se
tiene en cuenta esto se arriesga el peligro de
golpe de corriente o de dafios en el producto
lo cual también puede llevar al peligro de
personas.

No utilice el producto bajo condiciones en las
que pueda producirse y se hayan producido
liquidos de condensacién en o dentro del
producto como por ejemplo cuando se
desplaza el producto de un lugar frio a un
lugar caliente.

Por favor no cierre ninguna ranura u orificio
del producto, ya que estas son necesarias
para la ventilacién e impiden que el producto
se caliente demasiado. No pongan el
producto encima de materiales blandos como
por ejemplo sofas o alfombras o dentro de
una caja cerrada, si esta no esta
suficientemente ventilada.

No ponga el producto sobre aparatos que
produzcan calor, como por ejemplo
radiadores o calentadores. La temperatura
ambiental no debe superar la temperatura
maxima especificada en la hoja de datos.
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27.

28.

20.

30.

Informaciones de seguridad

Baterias y acumuladores no deben de ser
expuestos a temperaturas altas o al fuego.
Guardar baterias y acumuladores fuera del
alcance de los nifios. Si las baterias o los
acumuladores no son cambiados con la
debida atencidn existira peligro de explosion
(atencion celulas de Litio). Cambiar las
baterias o los acumuladores solamente por
los del tipo R&S correspondiente (ver lista de
piezas de recambio). Baterias y
acumuladores son deshechos problematicos.
Por favor tirenlos en los recipientes
especiales para este fin. Por favor tengan en
cuenta las prescripciones nacionales de cada
pais referente al tratamiento de deshechos.
Nunca sometan las baterias o acumuladores
a un corto circuito.

Tengan en consideracion de que en caso de
un incendio pueden escaparse gases toxicos
del producto, que pueden causar dafos a la

salud.

Por favor tengan en cuenta que en caso de
un incendio pueden desprenderse del
producto agentes venenosos (gases, liquidos
etc.) que pueden generar dafios a la salud.

No situe el producto encima de superficies,
vehiculos, estantes 0 mesas, que por sus
caracteristicas de peso o de estabilidad no
sean aptas para él. Siga siempre las
instrucciones de instalacion del fabricante
cuando instale y asegure el producto en
objetos o estructuras (por ejemplo paredes y
estantes).

1171.0000.42-02.00

31.

32.

33.

Las asas instaladas en los productos sirven
solamente de ayuda para el manejo que
solamente esta previsto para personas. Por
€so no esta permitido utilizar las asas para la
sujecion en o sobre medios de transporte
como por ejemplo gruas, carretillas
elevadoras de horquilla, carros etc. El
usuario es responsable de que los productos
sean sujetados de forma segura a los medios
de transporte y de que las prescripciones de
seguridad del fabricante de los medios de
transporte sean tenidas en cuenta. En caso
de que no se tengan en cuenta pueden
causarse dafios en personas y objetos.

Si llega a utilizar el producto dentro de un
vehiculo, queda en la responsabilidad
absoluta del conductor que conducir el
vehiculo de manera segura. Asegure el
producto dentro del vehiculo debidamente
para evitar en caso de un accidente las
lesiones u otra clase de dafios. No utilice
nunca el producto dentro de un vehiculo en
movimiento si esto pudiera distraer al
conductor. Siempre queda en la
responsabilidad absoluta del conductor la
seguridad del vehiculo y el fabricante no
asumira ninguna clase de responsabilidad
por accidentes o colisiones.

Dado el caso de que esté integrado un
producto de laser en un producto R&S (por
ejemplo CD/DVD-ROM) no utilice otras
instalaciones o funciones que las descritas
en la documentacién. De otra manera pondra
en peligro su salud, ya que el rayo laser
puede dafiar irreversiblemente sus ojos.
Nunca trate de descomponer estos
productos. Nunca mire dentro del rayo laser.

pagina 5



&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2000-05, page 1

This is to certify that:

Equipment type Stock No. Designation

ZNC 1127.8600.60/.61/.62 Vector Network Analyzer
ZVCE 1127.8600.50/.51/.52

ZVK 1127.8651.60

ZVM 1127.8500.60

ZVR 1127.8551.61/.62

ZVRE 1127.8551.51/.52/.55

ZVRL 1127.8551.41

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

EN61010-1: 1993 + A2 : 1995

EN55011 : 1998 + Al : 1999, Klasse B

EN61000-3-2 : 1995 + A1:1998 + A2 : 1998 + Al4 : 2000
EN61000-3-3 : 1995

EN50082-2 : 1995

Affixing the EC conformity mark as from 2000

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2001-01-30 Central Quality Management FS-QZ / Becker

1127.8600.01-1- CE E-2
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2000-05, page 2

This is to certify that:

Equipment type Stock No. Designation

ZVK-B21 1128.1409.11 Attenuator for Generator Port 1
ZVK-B22 1128.1409.21 Attenuator for Generator Port 2
ZVK-B23 1128.1409.12 Attenuator for Receiver Port 1
ZVK-B24 1128.1409.22 Attenuator for Receiver Port 2
ZVM-B21 1128.1009.11 Attenuator for Generator Port 1
ZNVM-B22 1128.1009.21 Attenuator for Generator Port 2
ZVM-B23 1128.1009.12 Attenuator for Receiver Port 1
ZVM-B24 1128.1009.22 Attenuator for Receiver Port 2
ZVR-B1 1044.0625.02 Autokal, Automatic Calibration System
ZVR-B2 1044.1009.02 Time Domain

ZVR-B8 1086.0000.02 3-Port Adapter

ZVR-B10 1106.6495.xx Increased Output Power at Port 1
ZVR-B14 1106.7510.02/.03 4-Port Adapter

ZVR-B21 1044.0025.11 Attenuator for Generator Port 1
ZVR-B22 1044.0025.21 Attenuator for Generator Port 2
ZVR-B23 1044.0025.12/.31 Attenuator for Receiver Port 1
ZVR-B24 1044.0025.22/.42 Attenuator for Receiver Port 2
ZVR-B26 1106.8600.07 Extra Inputs 4 Port

FSE-B16 1073.5973.02/.03 Ethernet Interface

FSE-B17 1066.4017.02 Second IEC BUS Interface

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

EN61010-1: 1993 + A2 : 1995

EN55011 : 1998 + Al : 1999, Klasse B

EN61000-3-2 : 1995 + A1:1998 + A2 : 1998 + Al4 : 2000
EN61000-3-3 : 1995

EN50082-2 : 1995

Affixing the EC conformity mark as from 2000

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2001-01-30 Central Quality Management FS-QZ / Becker

1127.8600.01-2- CE E-2



Z\/X

Front View

1 Preparation for Use

1.1 Introduction

The following chapter describes the position of the controls and sockets of a network analyzer of the
ZVR family via the views of the front and rear panels. It shows step by step how the instrument is started
and set up. The chapter also describes how a mouse, an external keyboard and a printer can be

connected.

1.2 Legend for Front and Rear View

1.2.1 Front View ZVR, ZVK and ZVM
1.2.1.1 Front View ZVR

2 SYSTEM

SYSTEM

MODE

()

SETUP

g

INFO

()

3 COPY

COPY
COPY

SETTING

8

1043.0009.50

3 1/5" floppy disk drive

Initial instrument setup
MODE Select operating mode

SETUP Define default settings and interface
configurations

INFO Information on version number of
hardware and firmware, installed
options and recorded system messages

Printer and plotter setup

COPY Start a print job with the setup defined in
the SETTING menu

SETTING Configure output of measurement
diagrams to various output media

Display

11

See chapter 2,
section 2.2
and section 2.4

See chapter 2,
sections 2.2
and 2.5

See chapter 2,
section 2.3.1
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Front View
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ZVX Front View
5
Designation, frequency range and Order No. Of device:
e.g.
9kHz .. 4 GHz 1127.8551.61
6
Softkeys See chapter 2,
sections 2.3.1.2
and 2.3.4
7 USER
Writing keyboard macros See chapter 2,

8 STIMULUS

STIMULUS

START STOP

(I

CENTER SPAN

(I

9 CHANNEL

CHANNEL
@CH1 @CH3

()

@cCH2 @CH4

(I

10 SWEEP

SWEEP

SWEEP RESTART

(I

SOURCE AVG

(I

1043.0009.50

Setting the sweep limits

START start frequency
STOP stop frequency
CENTER center frequency
SPAN sweep width

Selecting the active display channel which is indicated
by the corresponding LED.

LEDs signal the selected channels.

Entry of sweep parameters

SWEEP Define sweep settings
RESTART Start a new sweep

SOURCE  Set fixed parameters

AVG Set receiver bandwidth for the

measurement and select averaging mode

13

section 2.8

See chapter 2,
section 2.9

See chapter 2,
section 2.13

See chapter 2,
sections 2.2
and 2.10

E-9



Z\/X

Front View
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Z\/X

Front View

11 RESPONSE
RESPONSE
MEAS FORMAT SCALE

(JIL

DIAGRAM DISPLAY TRACE

(JCIC)

12 CAL

CAL

CAL

OFFSET

()

13

DATA ENTRY

DATA ENTRY

M
—

M

~—

)

L

ENTER

SR

QBD Xl
~—

e - ~
CLR J[ BACK] EXP

1043.0009.50

Configuration of result display

MEAS
FORMAT
SCALE
DIAGRAM
DISPLAY
TRACE

Select measurement unit

Format measurement unit

Select scale of measurement diagram
Select the result diagram

Configure the display

Measure using the trace display

Correction of system errors

CAL
OFFSET

Calibrate

Enter offset values

Keypad for entering data

Oto9

CLR

BACK

50

37 =L

EXP

Enter numerals
Enter decimal point
Change sign

— Close entry field (if no entry was
made or the entry was not completed,
the original setting is retained)

— Clear a new (started) entry

— Close the message window (with
status and error messages or
warnings)

Clear the last character entered

The units prefix key closes the entry
and define the multiplication factor for
the basic unit. For dimensionless or
alphanumeric entries the units prefix
keys have the validity 1 and assume
the function of the ENTER key. G/n
switches over between different table
levels (sub-tables)

Append an exponent

15

See chapter 2,
sections 2.2
and 2.14

See chapter 2,
sections 2.2
and 2.15

See chapter 2,
section 2.3.6
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Front View
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Z\/X

Front View

14 DATA VARIATION

DATA VARIATION Keys for varying data and cursor movement
) @ HOLD Disable control elements or overall
instrument control.
OL. STEP
@ @ LED signals the hold condition.
STEP Set step size for the cursor keys or
@ rollkey.

Cursor keys — Move cursor within the entry fields
and tables
— Vary entered value
— Define the direction of movement for
the rollkey

Rollkey — Vary entered value
— Move markers and limits
— Select characters in the help line
editor
— Move cursors in the tables

15 LINES
LINES Setting evaluation lines and tolerance limits
LINES LIMITS LINES Evaluation lines

C] C] LIMITS Tolerance limits

16

PROBE 1 INPUT bl  PROBE 2 INPUT b2 Additional receiver input

(N-sockets INPUT b1l and
INPUT b2)

Probes supply connectors
PROBE 1 and PROBE 2

available with option ZVR-
B25, "External
measurements”

1043.0009.50 1.7

See chapter 2,
section 2.3.6,
2.3.7,2.38

See chapter 2,
sections 2.2
and 2.12

See chapter
24.1.2
(External
Measurements)
and Appendix A

E-9
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Front View
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Z\/X Front View

MARKER Selecting and setting markers See chapter 2,
. sections 2.2
MARKER SEARCH  MARKER  Select and set main markers and 2.11

SEARCH Marker search functions
DELTA = MKR DELTA Select and set the delta markers

CJ CJ = MKR Take over the active marker position for
sweep setting or scaling

' W Menu change keys See chapter 2,
4&0

section 2.3.5
@ Call main menu
@ Change to left menu
@ Change to right menu
PORT 2 Measurement port 2 See sections 2.14.1,
section 2.15.2
PORT1 Measurement port 1 See sections 2.14.1,
section 2.15.2
OuTPUT al Additional generator output (N-socket) , available with See section 2.4.1.2,
option ZVR-B25, "External measurements" 2.14.1

Ground connector.

@

1043.0009.50 1.9 E-9
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Z\/X Front View
23
| ON/STANDBY  Switch
O g8y See chapter 1,
LED STBY Indicates that the instrument is in the section 1.3.5
S standby mode

/A \ Warning:
- In the standby mode the instrument

is connected to the AC supply.

~—
LED ON Indicates that the instrument is
powered.
24 STATUS
|STATUS Keys for remote/manual control
- @ LOCAL Switch from remote to manual control
% The SRQ LED signals that the instrument
sends a service request on IEC/IEEE bus.
PRESET The REM LED signals that the instrument
. is remote-controlled.
O PRESET  Reset default setup
25
Internal loudspeaker
26 MEMORY
MEMORY Storage and loading device settings, data management
iVEJ SAVE Store device settings
RECALL RECALL Load device settings

CONFIG Management of data on floppy and hard
disk

CONFIG

1043.0009.50 1.11

See chapter 2,
section 2.7
and chapter 3,
section 3.3

See chapter 2,
sections 2.2
and 2.6
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Front View
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Z\/X Front View

1.2.1.2 Front View ZVK, ZVM

The control elements correspond to those of ZVR with the exception of the connectors. For this reason,
only the connectors of ZVK and ZVM are described.

br b2 Additional receiver inputs See chapter 2.4.1.2
(N-sockets bl and b2) Ext. Measurements

and Appendix A

ouT IN Accessibility to the reference channel of measurement
port 2.

®
®©

PORT 2 Measurement port 2 See chapter 2.14.1 and
2.15.2

‘@

PORT1 Measurement port 1 See chapter 2.14.1 and
2.15.2

‘@

ouT IN Accessibility to the reference channel of measurement
port 1.

®
®©

Ground connector.

@

1043.0009.50 1.13 E-9
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Rear View
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Z\/'X

Rear View

1.2.2 Rear View ZVR, ZVK and ZVM

27
©) ©
28

Power switch

Fuse holder

AC supply connector

Power supply fans

29 EXTERNAL GENERATOR

EXTERNAL GENERATOR
—® BLANK ~—O TRIGGER

30 DC MEAS INPUTS

DC MEAS INPUTS

@ @

—=DC1 —=DC2

31 COM2

Ccom2

[eoooo)
OOOO

1043.0009.50

Connectors for external generator
control

BLANK (input)
TRIGGER (output)

Inputs for DC-voltage measurement

Serial interface 2
(9-contact, female; COM2)

Serial interface 1
(9-contact, female; COM1)

User interface with configurable inputs
and outputs

1.15

See chapter 1,
sections 1.3.4
and 1.3.5

See chapter 1,
section 1.3.2.1

See Appendix A

See chapter 1,
section 1.6
and Appendix A

See chapter 1,
section 1.6
and Appendix A

See Appendix A
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Rear View
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Rear View

34 LPT

LPT Parallel interface
(printer interface, Centronics-compatible)

35 IEC1
IEC BUS IEC/IEEE-bus connector 1
36 [EC2

IEC SYSTEM BUS  |EC/IEEE-bus connector 2
)
37 PC MONITOR

PC MONITOR Connector for external VGA monitor

oo o0 o0 o0
0 00O0 0
oo o0 o0 o0

38

Inputs or outputs for options, e.g. ethernet and multiport

adapter (or cover plates for retrofitting digital interfaces)

39 LEVEL

—&® LEVEL Input for external level control

40 EXT TRIGGER

—© EXT TRIGGER Input for external trigger

41 EXT FREQ REFERENCE

EXT FREQ REFERENCE REF IN: Input for external

‘ ) ) reference (1 to 16 MHz)
REF OUT: 10-MHz output

—REFIN ~<€)REF OUT

1043.0009.50 1.17

See chapter 1,
section 1.6
and Appendix A

See chapter 1,
section 1.6
and Appendix A

See chapter 1,
section 1.6
and Appendix A

See Appendix A

See chapter 1.7

See Appendix A

See chapter 2,
section 2.10.1.4 and
Appendix A

See chapter 2.4.2.2
and Appendix A

E-9



Z\/X

Rear View

6€ oV v v v v

— G
QYVOIAIN
AOSC/1005 3221 O3l |
) \
” Qe eE€ @ o
L¥0dILINN - - = < =
¢ 30 S3ISN4T 3O
S @ | e T -
YOLINOW Od NI TR (3 1noaTe e ——a
S1¥Od TINNVHO JONFIARY dIZAIVNY
@ml 8

SNG W3LSAS O3

sng o3l sn

EllD~m NN
EEEEN

EEDNem NN
EEREN

»
&
NEAmB =
EENEWNEN EENENEN
AE- "N AN- "HN
UR [ F o (N | |
CINYET ] ISR ]

8¢ g€ PE €e  ¢ET1E 0€ 6¢ 8¢ LC

Rear View

Fig. 1-2

E-9

1.18

1043.0009.50



ZVX Rear View
42
o . PORTBAS . ruse Power supply fuses for high-impedance See Append. A
‘ probes 1 and 2 (supply outputs at the front)
43

PROBE 1 FUSES PROBE 2 FUSES
+ - + -

@ @@ @

IEC 127-F500L/250V

44 EXTERNAL REF MIXER

REFERENCE CHANNEL PORTS N
-OalEXTOUT —(X)— —©alEXTIN

» ©

45 KEYBOARD

KEYBOARD

46 MOUSE

MOUSE

o [m}
DDD
(m]u]

47 ANALYZER MONITOR

ANALYZER
MONITOR

1043.0009.50

(not for ZVK and ZVM)

DC input for active probes connected to port 1
and 2 and associated fuses (with the use of
an active test set)

Connectors for external mixer
al EXT OUT: RF output signal to ext.

Ref. mixer

LO: Must be externally
provided

al EXT IN: IF input signal from

ext. Ref. mixer

Connector for external keyboard

Connector for mouse

Connector for external monitor

For future extensions

1.19

See Append. A

See chapter
2.4.1.6
and Appendix A

See chapter 1,
section 1.5
and Appendix A

See chapter 1,
section 1.4
and Appendix A

See Append. A
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1.3 Start-Up

Important Note:
A Before turning the instrument on, it must be observed that the following conditions
are fulfilled:
¢ instrument covers are in place and all fasteners are tightened,
¢ fan openings are free from obstructions,
« signal levels at the input connectors are all within specified maximums,
¢ signal outputs are correctly connected.and not overloaded.

Non-observance may cause damage to the instrument .

1.3.1 Unpacking the Instrument

After the instrument has been removed from its packaging, please insure that all deliverable items are
present as follows:

* Vector network analyzer (ZVR, ZVRE, ZVRL, ZVC, ZVCE, ZVM or ZVK)
e AC power cable, keyboard, mouse
¢ Operating manual

Now check the instrument for visible mechanical damage. If damage is present, promptly inform the
delivery firm that delivered the instrument. In case damage is found, retain the carton and the packing
materials.

Equipment returned or sent in for repair must be packed in the original packing or in packing with
electrostatic protection.

1.3.2 Instrument Setup

1.3.2.1 Stand-alone Operation

The network analyzer is designed for use under general laboratory conditions. The ambient conditions
required at the operational site are as follows:

-

e The ambient temperature must be in
the range of +5 ... + 45 °C.

o

Wrist strap with cord .
e All fan openings must be unobstructed

and the air flow at the rear panel and at
the side-panel perforations must not be
obstructed. The distance to the wall
should be at least 10 cm.

«  The mounting surface should be flat.
Building ground

e« To avoid damage of electronic

L components of the DUT and the
analyzer, the operational site must be
) protected against electrostatic
Ground connection .
of operational site discharge.

[ Heel strap
[— | Floor mat

1043.0009.50 1.20 E-9
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1.3.2.2 19" Rack Installation

Important Note:
& For rack installation, insure that the air flow at the side-panel

perforations and the air exhaust at the rear panel is not obstructed.

The instrument may be mounted in a 19" rack by using the rack adapter kit ZZA-95 (order number:
396.4911.00). The installation instructions are included in the adapter kit.

1.3.3 EMI Protection Measures

In order to prevent electromagnetic interference (EMI), the instrument may be operated only when all
covers are correctly in place. Only adequately shielded signal and control cables may be used (see
recommended accessories).

1.3.4 Connecting to AC Power

The network analyzer is equipped with an AC voltage selection feature and will automatically set itself
according to the applied AC voltage (range: 90 V to 132 V(AC) and 180 V to 265 V(AC), 47 Hz to
440 Hz). The AC power connector is located on the rear panel (see below).

» Connect the network analyzer to the AC power source using the AC power cable delivered with the
instrument.

1.35 AC Power Line Fuses

The network analyzer is protected by two fuses as specified on the power supply name-plate. The fuses
are located in a removable fuse holder which is located between the AC power switch and the AC power
connector (see below).

AC power switch on the rear panel Power On/Off

» Depress the AC Power Switch to the desired position
ON/OFF.

OFF

pd

O

After turn-on (position ON), the instrument is in the ready

state (STANDBY) or in operation dependent upon the

-0 (x AC Power Switch position of the ON/STANDBY switch located on the
(20 Fuse Holder

instrument front panel (see below).

Note: The AC power switch may remain ON continuously.

Switching to OFF is only required when the instrument
w must be completely removed from the AC power source.

AC Power Connector

Switching to OFF (position OFF) removes all instrument
circuitry from the AC power source.

1043.0009.50 1.21 E-9
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ON/STANDBY switch on the front panel  Standby

— » ON/STANDBY switch is not depressed.
STBY A The yellow LED (STANDBY) is illuminated. The DC
- power supply is supplied with power.
ON
o Caution: Operation

In standby mode, the AC > ON/STANDBY is depressed.

power voltage is present L . . .

within the instrument. The green LED (ON) is illuminated. The instrument is
ready for operation. All modules within the instrument are
supplied with power.

1.3.6 Battery-Powered Memory

The network analyzer is equipped with a battery-powered read/write memory (CMOS-RAM) where
instrument settings are saved at power-off. After each power-on, the network analyzer is reloaded with
the operational parameters which were active just prior to the last power-off (STANDBY or AC power
OFF).

A lithium battery is used to supply power to the CMOS-RAM. When the battery is depleted (expected life
is approx. 5 years), any data stored in CMOS-RAM will be lost. In this case, the factory standard setup is
loaded at turn-on. Changing batteries requires opening of the instrument and is described in the service
manual.
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1.4 Controller Function

Caution:

& - The drivers used in the integrated controller function are adapted to the measuring
instrument. Only the settings described below should be resorted to. The existing
driver software should be modified only with the update software released by
Rohde&Schwarz.

- Do not power down during booting. Such a switch-off may lead to corruption of the
hard disk files.

The instrument possesses an integrated Windows-NT controller. The user can switch between the
measurement screen and the controller screen. When an external monitor is connected, the
measurement function and the controller function can be displayed simultaneously (see section
"Connecting an External Monitor"). The controller function is automatically booted on instrument power-
up.

Windows NT operation is described in the supplied manual or in the online help of Windows NT.

Login

Windows NT requires a login window in which the user is asked to identify himself by entering his name
and password. An autologin comes as standard in the instrument, ie the login is performed automatically
in the background. The user name used for this is "instrument" and the password is also "instrument" (in
small letters).

To login under another name, call up the logout window in the task bar with START - SHUT DOWN.
Mark the item "Close all programs and log on as a different user?" in the window and click YES while
holding the SHIFT key down until the login window is displayed to enter the user identification. The
password should be entered in the correct syntax including low-case and upper-case characters.

Administrator identification

Some of the installations (eg CD-ROM drive) described below are possible only under the administrator
login. This is indicated in the relevant window.

The administrator is an identification prescribed by Windows NT which in particular allows system
settings which are disabled for the standard user.

The password for the administrator is 894129 for the instrument.

After an installation under the administrator identification, the "Service Pack X" of Windows NT is to be
re-installed, see section "Installation of Windows NT Software".

On the power-up following an installation under the administrator identification, the NT login window is
displayed (no autologin). The user name "Administrator”" is indicated in the window. This entry is to be
replaced by "instrument" and then "instrument" as password entered. An autologin is then possible.

Changeover between measurement screen and controller screen

To call up the controller screen use key combination <ALT><SYSREQ> (US keyboard).
To return to the measurement screen, activate the window "Rohde & Schwarz ZVR NT Interface" on the
controller.

Logout

The instrument can be switched off (standby mode). Logging out of Windows NT is not necessary.
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Additional Software

The following program packages were successfully tested for their compliance with the measuring
instruments software:

» ZVR-K9 — software for virtual transformation networks
» FileShredder — for secure deletion of files from hard disk

» Symantec Norton AntiVirus — virus protection software
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1.5 Connecting a Mouse

Caution:

The mouse may only be connected when the instrument is switched off
(STANDBY). Otherwise, correct operation of the mouse and instrument cannot be
guaranteed.

The instrument has the facility to simplify operation by connecting a mouse to the rear-panel PS/2-
mouse connector (MOUSE) for .

MOUSE

During measurement operation, softkeys, tables and data input fields may also be controlled via the
mouse. For computer function, the mouse has the usual functions.

The control functions for the mouse during measurement operation are described in Chapter 2 in the
section "Mouse Operations”. Appendix E contains a list in which the screen display elements for mouse
control of the corresponding soft keys and push buttons of the instrument are described. Appendix A
contains the interface description.

After connection the mouse is automatically recognized. Special settings such as mouse cursor speed
etc., can be performed in the Windows NT menu START - SETTINGS - CONTROL PANEL - MOUSE.

1.6 Connecting an External Keyboard

Caution:
The keyboard may only be connected when the instrument is switched off
(STANDBY). Otherwise, correct operation of the keyboard cannot be guaranteed.

The instrument is fitted with a rear-panel 5-contact DIN connector (KEYBOARD) for the connection of
an external PC keyboard.

KEYBOARD

During measurement operations, the keyboard simplifies the input of commentary text, filenames, etc.
For computer function, the keyboard has the usual functions.

Appendix E contains a list which describes the assignment of the instrument front-panel key functions to
the key codes of the external keyboard as well as special key combinations used for quick operations.
Appendix A contains the interface description.

After connection the keyboard is automatically recognized. The default setting is for the US keyboard.
Special settings such as repetitional rate etc. can be performed in Windows NT menu START -
SETTINGS - CONTROL PANEL - KEYBOARD.
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1.7 Connecting an External Monitor

Caution:
The monitor may only be connected when the instrument is switched off (STANDBY).
Otherwise, the monitor may be damaged.

Do not modify the screen driver (display type) since this would disturb instrument
operation.

Notes: - When connecting the monitor to the PC MONITOR connector, the display of controller
function can be adapted to the external screen (eg higher resolution) in the NT menu
START-SETTING - CONTROL PANEL - DISPLAY PROPERTIES.

- CHIPS (setting = both) should not be modified since otherwise switching between the
external monitor and the instrument screen is not possible.

The instrument is fitted with a rear-panel connector PC MONITOR or ANALYZER MONITOR for the
connection of an external monitor.

PC MONITOR ANALYZER MONITOR

With an external monitor it is possible to have an enlarged display of the measurement screen
(ANALYZER MONITOR connector) or of the controller screen (PC MONITOR connector). The
measuring instrument and the Windows NT controller can be operated in parallel. The mouse and the
keyboard are allocated to only one mode.

Display of the measurement screen - Connection to ANALYZER MONITOR connector

Connection
After connecting the external monitor the measurement screen is displayed on both the external monitor
and the instrument. Further settings are not necessary.

Operation
The instrument is operated as usual via its softkeys, the mouse and keyboard, etc..

Toggle between measurement screen and controller screen

Key combination <ALT><SYSREQ> is used to call up the controller. After call up, the mouse and
keyboard are allocated to the controller function.

By activating the window " Rohde & Schwarz ZVR NT Interface " the user returns to the measurement
screen and the mouse and keyboard are allocated to this screen.
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Display of the controller screen - Connection to PC MONITOR connector
Connection
After connecting the monitor external monitor operation should be selected.

Setting is performed in the SYSTEM SETUP-GENERAL SETUP menu (key group: SYSTEM, see in
Chapter 2, the section "Presettings and Interface Configuration"):

Call SETUP-GENERAL SETUP menu
» Press the SETUP key in the SYSTEM field.

w“ L _
C] The SETUP menu is opened.

SETUP

SYSTEM

INT_EXT » Press the GENERAL SETUP softkey.

REFERENCE The GENERAL SETUP submenu is opened and the
current settings of the instrument parameters are
displayed on the screen in the form of tables.

NON TOR Selecting the external monitor mode

CONNECTFD > Press the MONITOR CONNECTED softkey.

The softkey is in color to indicate that the external
monitor mode is activated. The external monitor
displays the controller screen.

Operation

The controller function is operated as usual with the mouse and keyboard. The measuring instrument
(displayed on the instrument screen) can be operated with both the softkeys and keys of the instrument.

Toggle between screens

By activating (clicking) the window "R&S Analyzer Interface" at the controller the mouse and keyboard
are allocated to the measurement screen. The mouse and keyboard are allocated to the controller when
the window is deactivated.
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1.8 Connecting an Output Device

Caution:
The output device may be connected only when the instrument is switched off
(STANDBY)

Note: - The installation of some printer drivers is possible only under the administrator identification
(see section "Controller Function").

- After the installation, the "Service Pack X" of Windows NT is to be re-installed, see "New
Installation of Windows NT Software".

- To ensure that the instrument performs an autologin, the user identification is to be reset to
"instrument” after the next power-up, see section "Controller Function".

The instrument provides an option for connecting up to three different output devices to allow printing a
hard copy of the display screen.

The interfaces can also be used for printing in the controller mode. The output formats "WMF"
(Windows Metafile) and "Clipboard" are preset. A large number of output devices can be connected
under Windows NT after installing suitable printer drivers.

The output devices supported by the instrument can be found in the selection box DEVICE/LANGUAGE
in the COPY —-SETTINGS DEVICE1/2 menu (see in Chapter 2, the section "Documentation of
Measurement Results"). To print out via the COM interface, the latter must be assigned the controller
function in the SETUP - GENERAL SETUP menu (owner = OS).

Appendix A contains the interface description of the connectors.

The interface connectors are located on the rear panel:
LPT

(¢pocoo0o00000000])
©00 000000000

After connection of the output device to the appropriate interface connector, the configuration of the
interface as well as the output device must be entered and the output device must be assigned to the
interface.

1. Configuration of the interface

LPT1 Interface LPT1 cannot be configured.
Note: An external CM-ROM drive can be connected to this interface. If this
interface is allocated, one of the serial interfaces can be used for the
printout.

COM1/COM2 The configuration of serial interfaces COM1 and COM2 can be performed in the
Windows NT menu START - SETTINGS - CONTROL PANEL - PORTS. The parameters COM PORTS
BAUDRATE, BITS, PARITY, STOPBITS, HW/SW-HANDSHAKE determine the transmission
parameters of the interface They must agree with the specifications of the output device (see the
operating manual for the output device). To print out via the COM interface, the latter must first be
assigned the controller function in the SETUP - GENERAL SETUP menu (owner = OS).

Note: Allocation of the instrument (Owner = Instrument) in the menu SETUP - GENERAL SETUP
makes the interfaces available for remote control. The settings made in the menu SETUP -
GENERAL SETUP overwrite the settings in the NT menu.

However, settings in the Windows NT menu do not overwrite those of the SETUP menu. This
means that the settings are only valid as long as the interfaces are allocated to the controller.
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2.

w

Selection and installation of the printer driver

The selection and installation of the printer driver, the assignment to the interface and the setting of
most of the printer-specific parameters (eg paper size) is performed under Windows NT in the
START - SETTINGS - PRINTER menu.

Configuration of the connected output device

The configuration of the connected output device and the assignment to the interface takes place in
the HARDCOPY DEVICE-SETTINGS DEVICE1/2 menu (key group: COPY, see in Chapter 2, the
section "Selection and Configuration of the Output Device "). The configuration of up to two output
devices (DEVICE1 and DEVICE2) may be entered, of which, at least one must be activated for
printing.

The parameter DEVICE/LANGUAGE determines which output device is to be used.

The parameter PRINT TO FILE determines if the output is in the form of a file.

The parameter ORIENTATION sets the page format to horizontal or vertical (portrait).

Selecting the type of printer automatically sets the parameters PRINT TO FILE and ORIENTATION
to values which correspond to a standard mode with this output device. Other printer-dependent
parameters such as FORMFEED, PAPERFEED etc., can be modified under Windows NT in the
printer properties window (START/SETTINGS/PRINTER/SETTINGS/....).

Table 1-1 shows the standard factory settings for the two output devices.

The factory settings of DEVICE 1 correspond to output format "WMF" (Windows Metafile), printing is
performed in a file. WMF is a common format which is used for the import of hardcopies (eg
measurement windows) to other Windows applications that support this format (eg WinWord).

The factory setting of DEVICE 2 is "Clipboard”. In this setting the printout is copied to the Windows
NT clipboard. Most of Windows applications support the clipboard. The clipboard content can be
directly inserted in a document via EDIT - PASTE.

Table 1-1 Factory settings for DEVICE 1 and DEVICE 2 in the HARDCOPY-DEVICE SETTINGS

menu.
Parameter Parameter Name DEVICE 1 Settings DEVICE 2 Settings
Output Device DEVICE/LANGUAGE WINDOWS METAFILE CLIPBOARD
Output PRINT TO FILE YES
Paper Format ORIENTATION

1043.0009.50
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In the following example, a HP DeskJet 660C printer is connected to interface LPT1 and configured as
DEVICE2 of the instrument to output hardcopies of the measurement screen.

B3 Printers
File Edt “iew Help

Switch off device.

Connect printer to interface LPT1.

Switch on device.

I [= E3

|1 object(z] selected

Add Printer Wizard

Thiz wizard helps you inztall your printer or make printer
connectionz. Thiz printer will be managed by:

All settiings will be managed and configured on this
computer.

= Metwork prinker server

Caonnect ko & printer on anather machine. All settings for
thiz printer are managed by a print server that has been set
up by an administrataor.

< Bach I Mest > I Cancel

Select printer driver under Windows NT
» Press key combination <ALT> <SYSREQ>

The Windows NT screen is displayed.

» In the Start menu press first "Setting" and
then "Printers".

The printer window is opened.

» Double-click symbol "Add Printer".

The "Add Printer Wizard" window is
opened. This window leads through the
following printer driver installation.

1043.0009.50
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» Click first "My computer" and then "Next".

The available ports are displayed.
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Connecting an Output Device

Click the check box nexst to the port(s] you want to use.
Diocuments will print to the first available checked port.

Awailable ports:

Fort | Description | Frinter |:|

Local Port

CILPTZ: Local Port

I LPT2: Local Part

[ COM1: Local Port

[ CoMz: Local Part

[ COM3: Local Port

[ COM4: Local Port =l
Add Part... | Configure Part... |

[~ Enable printer poaling

> Select LPTL port.

The selection is marked by a tick.

» Click "Next".

The available printer drivers are displayed.
The left-hand selection table indicates the
manufacturers and the right-hand one the
available printer drivers.

< Back I Meut » I Cancel |
> Mark  "HP" in  selection table
Click the manufacturer and model of wour printer. |F your printer came with an .Manufa.cturers and_ HP DeskJet 660C
installation disk. click Hawe Disk. IF your printer iz not isted, consult paur in selection table "Printers".
printer dacurmentation for & compatible printer.
Note: If the desired type of output device
Manufacturers: Prirters is not shown in this list, it means
Gostatner =] [ e — that it is not supported by
HPF HP DeskJet 850C Windows NT.
IBM 1 | HP Desklet 855C
Kadak HF DeskJet Plus I
Kyocera HF DezkJet Portable
LazerM aster HF DeskJet i
| etk 2L HP Dt mster e =l | » Click "Next".
wl The entry field for the printer name is
displayed.
< Back I Mext > I Cancel |
> The printer name can be modified in the
Type in the name of this printer. When wou hawve entry field Printer name (max. 60
finished, click Next. characters).
Maote: Exceeding 31 characters in the Server and
Printer name combination may not be supported by If one or more printers are a|ready

some applications.

Frinter name:

Cancel

< Back I Mext > I

1043.0009.50 1.31

installed, a query is displayed in this
window to ask if the printer last installed as
default printer should be selected for the
Windows NT applications (Do you want
your Windows-based programs to use this
printer as default printer?) "No" is preset.
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Add Printer Wizard

Indicate whether this printer will be shared with other
network uzers. |f you chooze sharing give thiz printer a
share name.

" Shared
Share Mame: |

Select the operating systems of all computers that will be
printing to this printer.

Windows 35 -
Windows MT 4.0 MIPS
Wirdaws MT 4.0 Alpha

Windows MT 4.0 PPC

Windows MT 3.5 or 351 «86

Windows MT 3.5 or 351 MIPS ;I

¢ Back I Mest > I

Cancel |

Add Printer Wizard

After your printer iz installed, vow can print a test page so
you can confirn that the printer iz set up properly.

YWwhould you like to print a test page?

< Back I Firizh I

Cancel |

1043.0009.50 1.32

| > Click "Next".

A query is displayed for providing the
printer in the network. This query is
irrelevant when installing a local printer.
The answer "Not shared" is preset.

» Click "Next".

The window for starting a test page is
displayed. The test page is for checking if
the installation was successful.

» Switch on printer.

» Click Yes (recommended)".

» Click "Finish".
A test page is printed out if the installation
was successful.
If the test page is not printed out or not
completely, the Windows NT online help

offers troubleshooting instructions under
the entry "Printer Trouble Shooting".

Note:

If after clicking "Finish" the user is asked to
specify the path for the printer driver, this
printer installation should be performed under
the administrator identification (see section
"Controller Function".

The instrument has to be configured with this
printer for the printout of the measurement
screen.

Configuring HP DeskJet 660C.

» Click button "Rohde & Schrwarz ZVR NT
Interface".

The measurement screen is displayed.
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COoPY

(%)

ETTING

START
COLOR
ON OFF

HARDCOPY
DEVI CE g
TRC COLOR
AUTO | NC

gt

» Press the SETTINGS key in the COPY
field.

The SETTING menu is opened.

» Press the HARDCOPY DEVICE softkey.

The HARDCOPY DEVICE submenu is
opened and the current settings of the two
possible output devices are displayed on
the screen in the form of tables.

Devi cel W NDOWS METAFI LE
Print to File YES

Oientation

Devi ce2 CLI PBOARD

Print to File

Oientation

DATA VARIATION

1043.0009.50

Devi cel

W NDOWS METAFI LE

Print to File

» Press SETTING DEVICEZ2.

Line DEVICE2 is marked with the
selection bar.

us= \ DEVI CE

Orientation

v/ CLI PBOARD

Devi ce2

CLI PBOARD| W NDOAS METAFI LE

Print to File

ENHANCED METAFI LE

Orientation

Bl TVAP FI LE

HP DeskJet 660C

1.33

» Press one of the unit keys.

The selection box DEVICE is displayed on
the screen. The current selection is
marked by a tick and highlighted by the
selection bar.

> Press cursor key until the entry HP
DeskJet 600C is highlighted by the
selection bar.
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DATA ENTRY :’

Devi cel

W NDOWS METAFI LE

Print to File

YES

<Bm
v
Orientation

Devi ce2

HP Deskj et 660C

Print to File

NO

Orientation

PORTRAI' T

ENABLE
DEV1_ DEV2

MENU

1043.0009.50

» Press one of the unit keys.

The selection box DEVICE is closed and
HP DeskJet 660C is entered in line
DEVICE2.

Note:

Selecting the type of printer automatically
sets the parameters PRINT TO FILE and
ORIENTATION to values which correspond
to a standard mode with this output device.
Other printer-dependent parameters such as
PAPERSIZE, can be modified under
Windows NT in the printer properties window
(START/SETTINGS/PRINTER/SETTINGS)..

Switch on printer.

» Press ENABLE softkey untii DEV2 is
marked on the second softkey line.

Printing can then be started with the
START key in the HARDCOPY menu.

Return to main menu

» Press the menu key several times.

Note: After the installation, the "Service
Pack X" of Windows NT is to be re-
installed, see "New Installation of
Windows NT Software".
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1.9 Connecting a CD-ROM Drive

Caution:

The CD-ROM may only be connected when the instrument is switched off (STANDBY).
If this is not observed correct operation of the CD-ROM and the instrument cannot be
guaranteed.

Notes: The installation of a CD-ROM is possible only under the administrator identification (see
section "Controller Function").

- After the installation, the "Service Pack X" of Windows NT is to be re-installed, see "New
Installation of Windows NT Software".

- To ensure that the instrument performs an autologin, the user identification is to be reset to
"instrument” after the next power-up, see section "Controller Function",

The instrument is fitted with a rear-panel interface LPT1 for the connection of a CD-ROM drive.
LPT

©0000000000D0D0
©00000000000

The following CD-ROM drives are supported:

- MICROSOLUTIONS BACKPACK External CD-ROM.
— FREECOM IQ DRIVE
- ADAPTEC Parallel SCSI Adapter + SCSI CD-ROM

After connection, the CD-ROM drive is to be installed under Windows NT.

Switch off device.

Connect CD-ROM drive to interface LPT1 of the
instrument and to AC power source.

Switch on device.

Administrator identification
» Press key combination <ALT> <SYSREQ>

The Windows NT screen is displayed.

» Call the logout window with "Shut Down" in
the "Start" menu.
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SCSI1 Adapters

Devices | Dirivers |

@:- SCS| adapters and connected devices are listed below.

Froperties |

ak I Cancel

Install Driver

Click the driver pou want to install, and then click OF,
= If you have an installation disk for a driver that is not in the list. click Have
Disk.

M anufacturers:
[&dditional
[Standard n
Adaptec
Advanced Micro Devices [
Abdl

@usLogic -
v Ll oml
Have Disk... |

oK I Cancel |

SCS| Adapter
IDE CO-ROM [ATAP! 1.2)/Dual-channel PCI IDE Cor
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» Mark entry "Shut down and log on as a
different user".

» Press Shift key and click button "Yes" at the
same time.

The login window is displayed.

» Enter "administrator" under "name" and
"894129" under "password", confirm entry
with "OK".

Select driver under Windows NT

» In the Start menu press first "Setting" and
then "Control Panel".

The system control window is opened.

» Double-click symbol "SCSI Adapters".
The "SCSI Adapters” window is opened.

» Click "Driver" index card and then button
"Add".

The list of installed drivers is displayed.

» Click "Have Disk".

This window leads through the following
installation.

Note: After the installation, the "Service Pack
X" of Windows NT is to be re-installed,
see "New Installation of Windows NT
Software".



ZVX Firmware Update

1.10 Firmware Update

The installation of a new firmware version can be performed using the built-in diskette drive and does
not require opening the spectrum analyzer. The firmware update kit contains several diskettes.
The installation program is called up in the SYSTEM - SETUP menu.

Insert diskette 1 into the drive.

SYSTEM Call SETUP-GENERAL SETUP menu
S > Press the SETUP key in the SYSTEM field.
SETUP The SETUP menu is opened.

L

Cu

YU » Change to the right-hand menu using the menu key.

FI RMAMRE » Press the FIRMWARE UPDATE softkey.
UPDAT

The submenu is opened.

UPDATE » Press the UPDATE softkey.

The installation program starts and leads the user
through the remaining steps of the update.

.

The installation can be cancelled.

» Press the RESTORE softkey.
RESTORE

The previous firmware version is restored.

ﬁu
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1.11 Installing Windows NT Software

The driver software and the system settings of Windows NT are exactly adapted to the measurement
functions of the instrument. Correct operation of the instrument can therefore be guaranteed only if the
software and hardware used is released or offered by Rohde & Schwarz.

The use of other software or hardware may cause malfunctioning or failures in the functions of the
instrument.

A current list of released software can be obtained from your nearest Rohde&Schwarz agency (see list
of addresses).

After each software installation requiring the administrator identification, it is necessary to re-install the
"Service Pack X" of Windows NT (also with administrator identification; see section "Controller
Function™):

Re-installing Service Pack X

» In the Start menu press first "Setting" and then
"Run".

The entry window is opened.

> Enter "C:\SPX\I386\UPDATE" into the command
line and start installation with "OK".

The following window leads through the installation.
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1.12  Options

1.12.1 Option FSE-B17 — Third IEC/IEEE Interface

Notes: - The installation of option FSE-B17 is possible only under the administrator identification
(see section "Controller Function").

- After the installation, the "Service Pack X" of Windows NT is to be re-installed, see "New
Installation of Windows NT Software".

- To ensure that the instrument performs an autologin, the user identification is to be reset to
"instrument” after the next power-up, see section "Controller Function".

Besides the instrument external devices can also be controlled via the IEC/IEEE bus using the optional
3rd bus interface FSE-B17 and the computer function for instrument. The interface software permits
IEC/IEEE-bus commands to be included in user programs. The installation instructions are enclosed
with the option.

1.12.1.1 Installing the software
The operating software is already installed and need not be loaded from the driver diskettes which serve
as backup diskettes.

The driver must be loaded on the start-up of Windows NT. To do this, enter the type of board, configure
the board and enter the parameters for the connected equipment. If the option is factory fitted, all this
has been done in the factory.

The following parameters may not be changed after selection on configuration of the board:

Board Type ........... AT- GPI B/ TNT
Base 1/O Address ........... 02C0h
Interrupt Level ................ 3
DVA Channel .................... 5
Enabl e Auto Serial Polling ....No

For further parameters, refer to manual for the board.

GPIB Configuration Selecting the board type
8 e w D Tem e > Click "Start" in the task bar.
: DEVI s » Click consecutively "Settings", "Control
Corfigure i DEY?2 " " " .
DEWZ Panel" and "GPIB" in this sequence.
pevs x|
BDa'dDDB! The "GPIB Configuration” menu for
selecting the board type and configuring
QK I Cancel ! Help i Unload | the board is opened.

» Click button "Board Type".

The "Board Type" menu for selecting the
board type is opened.
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Board Type
GPIB Board Board Type
Mone

SAT-CRIB/TN T |
AT-GPIB/TNTIPAF)
AT-GPIB/NT: =]

Help |

Ok Qancel_l

GPIB Configuration

w Device Template
Configure I

Board Tupe
ok 1 LCancel i Help 1 Unload 1
GPIBO [AT-GPIB/THT) BE

— Hardware Setting:
LDDRESS
| Base /0 Address

[ =]
I 3 - l Interrupt Lesvel

+ | DhA Channel

¥ Usze Demand Mode Dk
The dark side
should be
S00nzec | *| Bus Timing pressed down
on your board.

!

Dizabled | Cable Length for High-Speed

* | DhA Channel

ITI LCancel | Help Software >
— Hardware Setting: —GPIB Address———
ID:-c2cE| 'l Base /0 Addiess Erimary Secondary
m Interupt Lewel ID j INone j
Iﬁ = Temination

q

v LUse Demand Mode DMA

The dark side
should be
pressed down
on your board.

S00nzec | ™| Bus Timing

!

Dizabled = Cable Length for High-Speed

I Teminate Read on EOS
" Set EOl with EOS on wiite
I™ B-bit EOS Compare

IV Send EOI &t end of ‘wiits

[0 Ensepe

ﬂ

Help | Softiare >>I

K Cancel |

Advanced ltem:

¥ System Controller i

I‘IDsec YI 170 Timeout e
A
IDefauIt YI Parallel Pall Duration L

e

nable CIC Protocol
zzert REM When SC

» Mark "GPIBO0" in the "GPIB Board" list.

» Mark "AT-GPIB/TNT" in the "Board Type"

list.
» Confirm the selection with "OK".

The "GPIB Configuration"
displayed again.

is

» Click button "Configure".

The "GPIBO (AT-GPIB/TNT)" menu for

configuring the board is opened.

Configuring the board

» Set "3" in the "Interrupt Level" list.

» Click button "Software".

The menu is extended.
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» Deactivate (= no tick) "Enable Auto Serial

Polling" in the "Advanced Items" field.

» Quit the menu with "OK".

The "GPIB Configuration" menu is displayed

again.

Note:

The settings of the following parameters

should not be no longer modified.

Board Type .. AT-GPI B/ TNT
Base I/ O Address ......... 02C0h
Interrupt Level ............ 3
DVMA Channel ................ 5
Enabl e Auto Serial Polling No
E-9
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GPIB Configuration Setting the parameters for the connected
equipment

GPIB Board w Device Template q p

GPIED = » Mark the instrument in the "Device

Gt beve Template" list and confirm selection with

GFIE3 peEve =] "OK"

Board Tupe ] )
The "DEV.. Settings" menu is opened.

ok ! LCancel ! Help ! Unload !

DEV1 Settings » Perform the settings for the selected unit
- E. - GPIB Addess in the "DEV.. Settings" menu.

- Bimay Secondary The logic name for the instrument is preset
deeess Board [GPIBD 7| | . e 5] with DEV1 and address 20. See board
- Termination—————————— : manual for further units.
™ Teminate Read on EOS imsec ':3 140 Timneaut N t h . . | . t
. . ote: when assigning logic names to
| T SetEDI with EOS anwiite = ) ) ,
| I gt E0S Compers [1sec =] Serel Pl Timeaut connected equipment note that
[ st P S Correspond 1o the  directory
[ Eosee o | _Conce Heb namespunder DOS. ’

» Terminate setting with "OK".
The query asking if the GPIB software
should be re-started is displayed.
Restart the GPIB Software? > Select "No".

our changes to the GPIE software

have been zaved. ‘would you like ta

restart the GRIB driver to force wour

changes to take effect immediately?
If pou chooze Mo, you must restart 'Windows
MT for vour changes to take effect.

ﬂoi

Use of DOS Programs

» Re-start controller with Start-Restart in the
task bar.

After the controller has been re-started,
the settings for the GPIB interface are
effective.

After the installation, the "Service
Pack X" of Windows NT is to be re-
installed, see "New Installation of
Windows NT Software".

Note:

When using DOS programs, driver GPIB-NT.COM should be loaded. For this to take place, the line
devi ce=C. \ PROGRA~1\ NATI ON~1\ GPI B\ NI 488\ DosW n16\ Gpi b- nt. com has to be activated in
the file C:\ W NNT\ SYSTEM32\ CONFI G. NT. If the option is factory fitted, this line will have been

entered in the factory.
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1.12.1.2 Operation

The second IEC/IEEE-bus interface corresponds physically to that of the instrument (see appendix A).
If the instrument is to be controlled via the IEC/IEEE bus, a bus cable must be plugged to both bus
connectors.

The interface can be driven under DOS/WINDOWSS3.1/95/NT by user-written software. The handling of
IEC/IEEE-bus commands in user programs is described in the manual for the card.

The files are in directory C. \ Program Fi | es\ Nati onal | nstrunment\ GPl B\ NI 488.
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1.12.2 Option FSE-B16 — Ethernet Adapter

With the option Ethernet Adapter FSE-B16, the device can be connected to an Ethernet-LAN (local area
network). It is possible to transmit data via the network and to use the network printer. The adapter
operates with a 10 MHz Ethernet in line with standards IEEE 802.3 10Base2 (Thin Ethernet,
CheaperNet, BNC-Net) (B16 model 03) or 10Base5 (Thick Ethernet) (B16 model 02).

1.12.2.1 Hardware Installation

Caution:
Prior to installation contact the network administrator, especially in case of complex
LAN installations since mistakes in cabling might have influence the whole network.

If the adapter is installed at the factory, it is preconfigured. In case of retrofitting, refer to the installation
instructions. The hardware settings must not be modified since the functions of the device could
otherwise be impaired.

The following parameters are factory-set:
I /O Addr. 300, | RQ 5, MEM DO00O

The connection with the network depends on the connectors used in the network.

BNC (Thin Ethernet, CheaperNet; FSE-B16 Var. 03)

Connection The device is looped into the LAN segment via rear-panel 2 BNC
connectors.
If a cable is not connected to one of the BNC connectors, this BNC
connector has to be terminated with 50 Ohm. BNC T connectors
must not be used.

Network traffic L i o
Note that the network traffic is disturbed if a segment is interrupted.

/N

Requirements Thin Ethernet segment requirements have to be complied with:
- maximum segment length of 185 m
- minimum distance between the connectors of 0.5 m
- maximum of 30 connectors per segment.

If components that comply with enhanced requirements are
exclusively used (Ethernet Adapter FSE-B16 complies with the
enhanced requirements):

- maximum length of segment of 300 m

- maximum number of connectors of 100

With repeaters used:

- maximum total length of the network of 900 m containing a
- maximum of 3 segments

- maximum of two repeaters between two connectors
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AUI (Thick Ethernet; FSE-B16 Var. 02)

Connection The device is connected to the LAN segment using a transceiver
cable (DB-15 AUI connector, not part of the equipment supplied)
which is connected to the rear panel and to the transceiver.

Network traffic The connection does not conflict with the network traffic. The device
can also be disconnected from the network without any problems
but make sure that data are not being transmitted.

Requirements The Thick Ethernet segment requirements have to be taken into
account.
- The maximum segment length should be 500 m and the
- distance between the connectors should at least be 2.5 m.
- A maximum of 100 connectors may be used in a segment.

With repeaters used,

- the total length of the network must not be more than 2500 m
containing

- amaximum of 3 segments.

- There should be no more than two repeaters between two
connectors.

If other network components are used, these conditions may vary.

RJ45 (UTP, 10BaseT, Western Connector; FSE-B16 Var. 04)

Connection The device is connected to the LAN segment using a RJ45 cable
(not part of the equipment supplied) which is connected to the rear
panel and to the network hub of the LAN segment.

Network traffic This connection does not conflict with the network traffic. The
device can also be disconnected from the network without any
problems but make sure that data are not being transmitted.

Requirements Since RJ45 is not a bus but a star topology no special requirements
have to be taken into account for the connection.
The LAN requirements should be considered in the installation.

1.12.2.2 Software Installation

Data transmission within the network is by means of data blocks, the so-called packets. Besides user
data other information, the so-called protocol data (transmitter, receiver, type of data, order) are
transmitted. The drivers corresponding to the protocol have to be installed to process protocol
information. A network operating system is required for network services (data transmission, directory
services, printing in the network) and thus has to be installed.
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Calling up Configuration Menu for Network Settings

» Click "Start" in the task bar.

» Click consecutively "Settings”, "Control
Panel" and "Network".

The "Network" configuration menu for
network settings is opened.

Registering the ldentification

Note: It is important for the computer name to be unique in the network..

Network HE » Select "ldentification”.

Idenificstion | Services | Protocols | Adspters | Bindings | > Confirm computer and workgroup names

Windows uzes the following infarmation to identify wour with "OK" or enter new names in submenu
| computer on the nebwork, f'ou may change the name for "Change"

thiz computer and the workgroup or domain that it will )
appear in.

Computer Mame: |CDMPLITEF|_NAME

‘workgroup: |F|&S INMSTRUMEMTS

Ok, Cancel
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Installation and Configuration of the Driver for the Network Adapter

Select Network Adapter

Click the Metwork Adapter that matches your hardw

Hare Drigk.

Metwiork Adapter:

are, and then

click QK. |f pou have an ingtallation dizk for this component, click

BRI RMS 2200 PCIFDDI L& Controller
B8 SMC pwD) EtherCard

SMC 8216 EtherCard Elite16 Ula

> 8416 EtherEZ
o ShC 8432 EtherPower PCI Ethernet Adapter

B Chdr 07997 Dok Cblmrinmb b mmbmr

[~
=
[
Have Dizk... |

0K

| Cahicel |

» Select "Adapter".

» Click "Add" and mark network driver "SMC
8416 EtherEZ" and select with "OK".

The query "Files.." is displayed.

Installation of Network Protocols

» Answer it by clicking "Continue".

The "SMCEthernet Card Setup” window is
displayed.

» Close the window with "OK".

Some files are copied and the network
adapter is displayed under "Network
Adapters".

The entry "MS Loopback Adapter” refers
to a driver which ensures instrument
control and should not be modified.

Note: The network adapter settings must
not be modified since this may cause
problems to the instrument.

Note: The network administrator knows which protocols are to be used..
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» Select "Protocol".

» Click "Add", mark the desired protocol and
select with "OK".

This operation has to be performed
several times when several protocols are
selected.

» Execute the installation by clicking
"Continue".
Note: If a protocol requires further settings,

they can be performed with "Proper-
ties" after marking the corresponding
entry. If further settings are not
possible, this field is gray.

E-9



Z\/X

Options

Installation of Network Services

To utilize the resources of the network it is necessary to install the corresponding services.

Note: The network administrator knows which services are to be used.

Terminating the Installation

Hetwork Settings Change ]

ou mugt ghut down and restart pour computer before the new
zettings will take effect.

Do you want ba restart your computer now?

1043.0009.50 1.47

» Select "Services".

» Click "Add", mark the desired service and
select with "OK".

This operation has to be performed
several times when several services are
selected.
Some services are pre-installed and can
be cleared with "Remove" if they are not
needed.

» Execute the installation by clicking
"Continue".

Note: If a service requires further settings,

they can be performed with
"Properties” after marking the corres-
ponding entry. If further settings are
not possible, this field is gray.

» Quit the "Network" configuration menu for
network settings with "OK".

The settings are checked and processed.
Missing information is queried.

» Answer the query "You must shutdown...”
with "Yes".

The settings are valid after computer re-

start.

Note:

After the installation, the "Service
Pack X" of Windows NT is to be re-
installed, see "New Installation of
Windows NT Software".
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Examples of Configurations

Network

Protocols

Services

Notes

NOVELL Netware

NWLink IPX/SPX

Client Service for

The "Frame Type" used under "Protocaols -

Compatible NetWare Properties” should be set.

Transport
IP networks TCP/IP Protocol Simple TCP/IP An "IP Address" unambiguous in the network
(FTP, TELNET, WWW, Services should be set under "Protocols - Properties".
GOPHER, etc.)
MICROSOFT network NetBEUI Protocol Workstation A name unambiguous in the network should be

or Server
TCP/IP Protocol

registered under "lIdentification - Computer
Name".

1.12.2.3 Operation

After installing the network operating system it is possible to transfer data between the device and other
computers and to use printers in the network. A precondition for network operation is the authorization to
use network resources. Resources may be access to the file directories of other computers or the use of
a central printer. The network or server administrator will grant the authorizations. The network name of
the resource and the corresponding authorization are required. Passwords protect the resources
against improper use. A user name is normally assigned to every authorized user. The user also has a
password. Resources may then be assigned to the user. The type of access, i.e. whether data are only
read or also written as well as a shared access to data has to be defined. Other types are possible
depending on the network operating system.

NOVELL

Operating system NETWARE from NOVELL is as server-supported system. Data transfer between the
individual workstations is not possible. Data transfer is between workstation computers and a central
computer, the server. This server provides storage capacity and the connection to the network printers.
Like under DOS, the data on a server are organized in directories and are offered to the workstation as
virtual drives. A virtual drive on a workstation is like a hard disk and data can be processed accordingly.
This is called drive mapping. Also network printers can be addressed as normal printers.

Network operating system NOVELL is available in two forms: NETWARE 3 and NETWARE 4 NDS. In
the previous version NETWARE 3, each server manages its own resources itself and is independent. A
user has to be managed separately on each server. For NOVELL 4 NDS, all resources are managed in
the NDS (NOVELL DIRECTORY SERVICE). The user only has to log in once and gains access to the
resources released for him. The individual resources and the user are managed as objects in a
hierarchical tree (NDS TREE). The position of the object in the tree is called CONTEXT for NETWARE
and must be known in order to access the resources.

MICROSOFT

For MICROSOFT, data can be transferred between workstations (peer-to-peer) but also between
workstations and servers. The servers can provide access to individual files as well as the connection to
network printers. Like under DOS, the data on a server are organized in directories and are offered to
the workstation as virtual drives. A virtual drive on a workstation is like a hard disk and data can be
processed accordingly. This is called drive mapping. Also network printers can be addressed as normal
printers. A connection to DOS, WINDOWS FOR WORKGROUPS, WINDOWS95, WINDOWS NT is
possible.
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Installing a user

After the network software has been installed, the instrument logs with an error message during the next
start-up since there is no user "Instrument” (= user identification for NT autologin) in the network. It is
therefore necessary to install a user which should be the same for Windows NT and for the network.
The network administrator is responsible for the installation of new users in the network.

Note:

section "Controller Function").

: User Manager

Uger Policies Optiong  Help

Username

Full Name

I [=] B3

Description

Guest Built-in account for gud
€ INSTRUMENT

€ RSADMIN Fiohde & Schwarz, UpdateDa Mot Delete this Ac
Groups Description

B Adrministrators

g Eackup Operatars

a3 Guests

& INSTRUMENT_USERS
4 Poweer Lsers

Members can fully administer the computerf/dc/a |
Members can bypass file security to back up
Users granted guest access to the computerfc
Fohde & Schwarz INSTRUMENT users
Members can share directories and printers

i Replicatar Suppons file replication in & domain

B Users Ordinary users <
Username: I Ok I
Full Marne: | Cancel |
Description: I Help |
Pazzword: I

LCanfirm

Pazzward: I

¥ User Must Change Password at Mest Logon

[~ User Cannot Change Pagsword
[~ Password Never Expires
[~ Account Disabled

w | =
Groups Profile Dialin
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The installation of new users is possible only under the administrator identification (see

» Click "Start" in the task bar.

» Click consecutively "Programs"
"Administrative Tools (Common)" and
"User Manager" .

The "User Manager" menu is opened.

» Click "User" and select "New User".

The menu "New User" for entering user
data is opened.

» Fill in the lines "Username”, "Password"
and "Confirm Password" and confirm
the entry with OK.

The user data should correspond to the
network settings.
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Only NOVELL network:

Configure NOVELL Client » Click "Start" in the task bar.

» Click consecutively "Settings", "Control

Panel”, "CSNW".

Username: Adrniniztrator

—{% Prgfemed Server
Current Preferred Server.  <Mones Cancel | NOVELL 3.x
Select Prefenred Server: IkNone) j Help | » Click "Preferred Server".

" Defaul Tres and Contest ———————————————— » Under "Select Preferred Server" select
s [ the NOVELL server for which the user

has been installed.

LContest: I

~ Frint Option Dverview | NOVELL 4.x

™ &dd Form Feed
[¥ Moty when Printed » Click "Default Tree and Context" .
¥ Brint Banner

» Enter the NDS Tree under "Tree" and,
L Sl @t under "Context", the hierarchical path
L_ . L for which the user has been installed.
Bun Login Senipt

Note: These specifications can be
obtained from the network
administrator.

Login in the Network

Network login is automatically performed with the operating system login. A prerequisite is that the user
name and the password are the same under Windows NT and in the network.

Use of Network Drives

» Click "Start" in the task bar.

» Click consecutively "Programs" and
"Windows NT Explorer".

» Click "Network" line in the "All
Directories" list.

A list of available network drives is
displayed.

» Click "Tools" and "Map Network Drive".

In the list "Shared Directories:" the
network paths available in the network
are displayed.

» Mark the desired network path.
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Printing on a Network Printer

B Printers [_ (O]

Eile Edit Yiew Help

» Select the drive under "Drive:"

» Activate "Reconnect at Logon:" if the
link is to be automatically established at
each unit start.

» Connect the network path to the
selected drive with "OK".

The user name and the password are
gueried. The drive is then displayed in
the "All Directories” list of Explorer.

Note: Only drives for which an
authorization is available may
be connected.

Disconnect link:

» Click "Tools" and "Disconnect Network
Drive" in Explorer.

» Select under "Drive:" the drive whose
connection is to be removed.

» Disconnect link with "OK". The query
should be answered with "Yes".

[&] Printers

= N =

Add Printer

|1 abjectis) selected

Select printer driver under Windows NT

» Press key combination <ALT> <SYSREQ>

The Windows NT screen is displayed.

1043.0009.50
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» In the Start menu press first "Setting" and

then "Printers".

The printer window is opened.
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Add Printer Wizard

Thiz wizard helps you install your printer or make printer
connections. Thiz printer will be managed by:

" My Computer

All zettingz will be managed and configured on this
computer.

Connect to a printer on another machine. Al settings for
thiz printer are managed by a print server that has been set
up by an adminiztrator.

< Bank I Mext » I Cancel |

Add Printer Wizard

Click the manufacturer and model of your printer. [F your printer came with an
installation disk, click Hawve Dizgk. If wour printer iz not listed, conzult pour
printer documentation for a compatible printer.

tanufacturers:

Gestetner
HF

IEM

Kodak,
Kyocera
Lazerhd azter
| exrnark

Frinters:
[ [
i | HP Desklet 855C ot
HF Desklet Plus
HF Drezklet Portable
HF Desklet
LI HP Tirafthd aster Bl LI

Have Disk. .. |

< Back I Mest » I Cancel |

» Double-click line "Add Printer".

The "Add Printer Wizard" window is
opened. This window leads through the
following printer driver installation.

» Click first "Network Printer Source" and
then "Next".

The list of available network printers is
displayed.

» Mark the printer and select with "OK".

The available printer drivers are displayed.
The left-hand selection table indicates the
manufacturers and the right-hand one the
available printer drivers.
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» Mark the manufacturer in selection table
"Manufacturers" and then the printer driver
in selection table "Printers".
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Add Printer Wizard » Click "Next".
After pour prirjter is installec!,yol,! cah print a test page so The window for starting a test page is
you can confirn that the printer iz set up properly. dlsplayed The test print is for Checking if
erkle e 7 & ) pEged the installation was successful.

» Switch on printer.

» Click Yes (recommended)".

» Click "Finish".
A test page is printed out if the installation
was successful.
If the test page is not printed out or not
completely, the Windows NT online help

<Back [ Finsh | cancel | offers troubleshooting instructions under
the entry "Printer Trouble Shooting".

The instrument has to be configured with
this printer for the printout of the
measurement screen. This configuration is
described in this chapter in the section
"Connecting an Output Device".

Server Function

With the server function data can be provided on the instrument for use in other computers. This is
possible only in the MICROSOFT network. The server function is released after network installation as
standard. If this is not required, it should be deactivated, see "Installation of Network Services".

The availability of instrument data in the network is controlled by releases. The release is a property of
a file or of a directory. To grant a release, the object is to be marked in "Windows NT Explorer" and
pressed by the right-hand mouse key. The release is performed under Properties -> Sharing by
selecting "Shared As". Other computers can then access these objects with the names allocated under
"Share Name". The online help gives further information on the network operation.

TCP/IP

The TCP/IP protocol allows files to be transmitted between different computer systems. A program
running on both computers is required to control the data transfer. The same operating or file system
need not be used by the two partners. A file transfer is possible between DOS/WINDOWS and UNIX,
for example. One partner has to be configured as host the other as client or vice versa. The system
performing several processes at the same time (UNIX) will normally be the host. The usual file transfer
program used for TCP/IP is FTP (File Transfer Protocol). An FTP host is installed as standard on most
of the UNIX systems.

After installing the TCP/IP services, a terminal link can be established with "Start" - "Programs" -
"Accessories" - "Telnet" or a data transmission with FTP using "Start" - "Run" "ftp" - "OK". Thus, all
controller systems can be accessed which support these universal protocols (UNIX, VMS, ...).

Further information is given in the NT online help which can be called up with "Help".
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FTP

For a complete description of the functions and commands see the FTP documentation.

Establishing a connection

File transmission

Changing directories

1043.0009.50

» Click "Start" and then "Run" in the task bar.

The program is started with the DOS command
FTP

The following command sets up the connection:
OPEN <XX. XX. XX. XX>

XX.XX.XX.XX = |IP address, e.g. 89.0.0.13

To transmit a file to the target system, the following command is
used:

PUT <file nane>
file name = name of file e.g. DATA.TXT.

To call a file from the target system, the following command is
used:

GET<fil e nane>
file name = name of file e.g. SETTING.DAT.
TYPE B

allows the transmission of files in the BINARY format, no
conversion is performed.

TYPE A
allows the transmission of files in the ASCII format. Thus, control
characters are converted so that the text files can be read on the
target system, too.

Examples:
PUT C:.\ AUTOEXEC. BAT

sends the AUTOEXEC. BAT file to the target system.
LCD DATA

changes to subdirectory DATA in the computer function.
CD SETTI NG

changes to the subdirectory SETTING on the target system.

The command
LCD <pat h>

changes the directory as the corresponding DOS command.

LD R
lists the directory.

These commands refer to the computer function of the
instrument. If the 'L’ preceding the commands is omitted, they
apply to the target system.
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2 Manual Operation

2.1 Introduction: Measurement Examples and Processing of
Measured Values

This section describes typical measuring tasks for a network analyzer. Each step is explained in detalil
using an analyzer of the ZVR family so that the instrument can be immediately used without the need for
learning all of the available functions.

The described measurement tasks are:
» Transmission measurement of magnitude and phase,
» Reflection measurement of magnitude and phase,

» Measurement of bandwidth, Q factor and shape factor of a filter.

The measurements are described systematically as listed below:
* Measurement task,

» Connection of the DUT,

» Reset of the instrument (Preset),

» Setting the instrument,

» Performance of a calibration (if required),

» Performance of the measurement.

All of the subsequent measurement examples assume the standard settings for the network analyzer.
These are set by pressing the PRESET key in the STATUS key field (denoted in the following as
STATUS PRESET key). The most important standard settings are listed in Table 2-1.

Table 2-1 Overview of the most important PRESET settings
Parameter Standard setting

Output level —10 dBm

Frequency range  Start 9 kHz (ZVR,ZVRE,ZVRL with passive bridges)

300 kHz (ZVR,ZVRE,ZVRL with active bridges)
20 kHz (ZVC,ZVCE)

Stop 4 GHz (ZVR,ZVRE, ZVRL)

8 GHz (ZVC,ZVCE)

Sweep variable Frequency
Split screen Single Channel
Diagram Smith Diagram
Display CH1 S11; CH2 S21; CH3 S12; CH4 S22
(ZVRL: CH1 S11; CH2 S21; CH3 S21; CH4 S11)
IF bandwidth 10 kHz
Number of test points 401
Sweep time automatic
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2.1.1 Transmission Measurements — Measurement of Gain and Loss

2.1.1.1 Measurement Task

The transmission measurement measures the characteristic of the insertion loss or the gain factor of a
DUT in relation to the frequency.

The insertion loss/gain of a DUT is the ratio of the amplitude of the output signal to the amplitude of the
input signal.

In this example, the magnitude and phase of a DUT of 2.17 to 2.27 GHz are represented in a cartesian
or polar diagram which is then printed out.

2.1.1.2 Connection of the DUT

Port 1 > Port 2 Connect the DUT

Sa
@ ~‘> s \G @ » Connect the input of the DUT to PORT 1 and

S the output to PORT 2.

DUT

2.1.1.3 Preset

STATUS Reset the instrument
REM SRQ » Press the STATUS PRESET key.
o &
LOCAL > Confirm preset OK.
PRESET
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2114

Setting the Analyzer

Following PRESET, channel 1 performs a S;; mesurement and represents it in the Smith diagram. The
transmission measurement described in this example is to be represented in various diagrams.

RESPONSE
FORMAT SCALE

)

DI AM DISPLAY TRACE

()

MEAS

RESPONSE

MEAS FORMAT SCALE

L))

DIAGRAM D] AY TRACE

(I

STIMULUS

START STOP

-

C R SPAN

-

DATA ENTRY

s21
TRANG FWD

MAGNI TUDE

r

2.17 GHz

e () ) (O ()

1043.0009.50

1. Set measurement type (S21, or forward
transmission)

» Press RESPONSE MEAS key.

» Press S21 TRANS FWD softkey in the MEAS
menu (denoted in the following as the
RESPONSE MEAS - S21 TRANS FWD
softkey).

2. Set format of representation (magnitude)

» Press RESPONSE FORMAT key.

» Press RESPONSE FORMAT - MAGNITUDE
softkey.

By default (following PRESET), the "magnitude”
diagram is a Cartesian diagram with 10 dB/Div.

3. Specify desired frequency range for the
display

Set start frequency

» Press STIMULUS START key.
The data entry field is opened.

» Enter 2.17 via the numeric keypad and
terminate the entry using the G/n key.
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STIMULUS Set stop frequency

STARTISTOP > Press STIMULUS STOP key. The data entry
field is opened.

8

CENTER S

8

DATA ENTRY

STOP

—’ 2.27GHz > Enter 2.27 via the numeric keypad and
terminate the entry using the G/n key.

e () o) (O ()

4. Positioning the trace in the diagram
a) Automatic positioning

Autoscale means that the trace is automatically

fitted in the diagram. This is achieved by

positioning the reference line in the center of the

diagram and setting the reference value and

SCALE/DIV such that the complete curve
RESPONSE appears in the diagram (see Fig. 2-1).

MEAS FORMAT SCALE

» Press RESPONSE SCALE key.

DIAGRAM DisPLAY: TIRPE = AUTOSCALE > Press RESPONSE SCALE - AUTOSCALE

[—J m Hﬂ? softkey.
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cH1 S21 DB MAG 20dB/ REFOdB SCALE
40dB

AUTOSCALE

SCALE/DIV

REFERENCE

/,/'_" VALUE

REFERENCE
ca?| POSITION

L

MAX VALUE

MIN VALUE

+

HEH

FIL
300

>
o
o

CONSTANT

ZOOM ¢

CENTER 2.22 GHz SPAN 100 MHz

Fig. 2-1 Measurement display screen with an autoscaled trace
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Alternative

b) Manual positioning

Enter the following values.

» Reference position 9

* Referencevalue -5dB

e Scaling 10dB/ DIV

Set reference position

RESPONSH The 2nd horizontal diagram line from the top is to
MEAS = FORMAT SCALE coincide with the reference line.
D;:IAGRAM Di—:lspLAY ' FEFEFENCE » Press RESPONSE SCALE key.
ﬁ POSI 71 ON
@ D > Press RESPONSE SCALE - REFERENCE
[P POSITION softkey.
The data entry field for the reference position
is opened.
DATA ENTRY
2]
9 . . .
:’ » Enter 9 via the numeric keypad and terminate
h the entry using the x1 key.
RESPONSE Set reference value
MEAS QIEORMATISCALE The reference value is to be equal to -5 dB.
U U » Press RESPONSE SCALE key in the key
REFERENCE field.
DIAGRAM DISPLAY T E l VAI.ﬂUE
[ ) [ j [P » Press RESPONSE SCALE - REFERENCE
VALUE softkey.
The data entry field for the reference value is
opened.

DATA ENTRY

REFERENCE VALUE

—} -5dB > Enter -5 via the numeric keypad and
terminate the entry using the x1 key.

wec) (o) (1)
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RESPONSE

MEAS FORMAT SCALE

LI

DIAGRAM DISPLAY T| E

()

DATA ENTRY

&l (=) ()

=

SCALE/ DI V
f

Set scaling

The distance beween the scaling lines is to be
equal to 10 dB.

» Press RESPONSE SCALE key.

» Press RESPONSE SCALE - SCALE/DIV key.
The data entry field for the scaling is opened.

SCALE/DIV
ﬂ 10dB

» Enter 10 via the numeric keypad and

terminate the entry using the x1 key.

DB MAG 10dB/

REFOdB

SCALE

AUTOSCALE

.

~m\\ SCALE/DIV

REFERENCE

|

VALUE

REFERENCE

POS | TION

MAX VALUE

MIN VALUE

FIL ADD
\/\j“ 300]CONSTANT

[«
%2
m
Py

W L] ——

CENTER 2.22 GHz SPAN 100 MHz

Figure 2-2

1043.0009.50

Measurement display screen after manual scaling
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2.1.15 Instrument Calibration

The analyzer calibration menu offers selection of various system error corrections. A simple and fast
method is the normalization calibration which calibrates the frequency response of the test setup. (Refer
to Section 2.15 for further information on various calibration methods).

1. Replace DUT by through-connection.

2. Start calibration

CAL » Press CAL CAL key.
CAL A system error correction with request of all
additional information required is thus started.
of [ET START > Press CAL CAL - START NEW CAL softke
—p | rEwcas Y-

v

TRAN,& . > Press CAL CAL - START NEW CAL - TRANS
NQ@ NORM softkey.

v

BOTH
Dl REG]” NS9| > Press CAL CAL - START NEW CAL - TRANS
[? NORM - BOTH DIRECT'NS softkey.
THR%UGH > Press CAL CAL - START NEW CAL - TRANS
[? NORM - BOTH DIRECT'NS - THROUGH
softkey.
APPLY CAL
0 > Press CAL CAL - START NEW CAL - TRANS
[P NORM - BOTH DIRECT'NS - APPLY CAL
softkey.

The measurement is thus terminated,
calculation of the correction values is started
and the system error correction is switched
on.
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2.1.1.6 Performing the Measurement

RESPONSE
MEAS FORMAT SCALE

L JC)

DIAGRAM D Y TRACE

(I

CH1 S21

::::'> hﬂAC?WiiE[XE

DB MAG 20dB/

. Remove through-connection.

. Connect DUT.

. If necessary: repeat trace positioning (cf.

2.1.1.4, Setting the Analyzer).

. Display of magnitude in cartesian

coordinates
Press RESPONSE FORMAT key.

Press RESPONSE FORMAT - MAGNITUDE
softkey.

FORNVAT

COMPLEX

40dE

2.26 GHz

MAGN | TUDE

I MAG INARY

I

T

GROUP
DELAY

=

STEP
APERTURE

g

-160dB

FREQUENCY
APERTURE

C
0
m
py

_ —

START 2.17 GHz

10 MHz/

STOP 2.27 GHz

Fig. 2-3 Display of magnitude in cartesian coordinates
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RESPONSE

MEAS

FORMAT SCALE

)

DIAGRAM D

-

Y TRACE

(I

LIN o

PHASE

45°/

5. Display of phase in cartesian coordinates
» Press RESPONSE FORMAT key.

> Press
softkey.

RESPONSE FORMAT -

PHASE

By default (following STATUS PRESET), the
phase is represented in cartesian coordinates

with a specified range of -225° to +225°.

2.26 GHz

&

|

%

"

-225"

10 MHz/

CENTER 2.22 GHz

SPAN 100 MHz

Fig. 2-4

1043.0009.50

2.10

Display of phase in cartesian coordinates

FORVAT

COMPLEX

MAGN | TUDE

IMAG INARY

FIL
300

GROUP
DELAY |

STEP
APERTURE

FREQUENCY
APERTURE

C
n
m
py
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2.1.1.7 Output of Measurement Results

By default (following STATUS PRESET), a printer driver for a plotter with HPGL capability and
connection to the IEC bus (address 4) is active.

1. Start printing

CoPY » Connect plotter to the IEC bus.
COPY
’ » Press COPY COPY key.
SEL”WG
= Apart from being output to a printer or plotter,

screen displays may also be stored to disc in
order to be further processed on a PC or be
merged in documents. All modifications of printer
or plotter default settings are made in the COPY
SETTINGS menu (Section 2.5.2).
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2.1.2 Reflection Measurements

2.1.2.1 Measurement Task

The reflection coefficient is the complex ratio between the wave quantity reflected from the input of a
DUT and the wave quantity of the signal propagating towards this input. The logarithmic inverse of the
magnitude of the reflection coefficient is also called matching and is = O for passive DUTSs.

This example illustrates how magnitude and phase of a DUT’s reflection coefficient in the frequency
range between 2.17 GHz and 2.27 GHz can be represented in Cartesian coordinates or in a Smith
diagram.

2.1.2.2 Connection of the DUT

N
Port 1 > Port 2

® s>’ : \G ©) Connect the DUT
Hi

» Connect the port of the DUT to be measured
to PORT 1 of the network analyzer.

Channel 1 is active.

DUT

2.1.2.3 Preset

STATUS
REM SRQ Reset the instrument.
@™ e > Press STATUS PRESET key.
LOCAL

. » Confirm preset OK.

PRESET

2.1.2.4  Setting the Analyzer

With standard settings, channel 1 performs a S11 measurement and displays it in a Smith diagram.
The reflection measurement in this examples is to be represented in various diagrams. For Steps 1 to 3
see transmission measurement, Section 2.1.1.4, Steps 2 to 5.

1. Set display format (magnitude).

2. Specify desired frequency range

3. Positioning the measuring curve

Automatic and manual positioning
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2.1.25 Instrument Calibration

The analyzer calibration menu offers selection of various methods for a system error correction. A
simple and fast method is the normalization calibration which calibrates the frequency response of the
bridge and transmission lines, if fitted. (Refer to Section 2.15 for further information on calibration
methods).

1. Unscrew DUT and provide test port with
open

Caution:

Note that the physical data of the open
standard used must be entered previously via
CAL CAL-MODIFY CAL KIT).

N

. Start calibration

» Press CAL CAL key.
CAL A system error correction with request of all
additional information required is thus started.

CAL

Of [T ) NEWCAL S > Press CAL CAL - START NEW CAL softkey.

@kﬂ . > Press CAL CAL - START NEW CAL - REFL
[? NORM softkey

PORT 13 > Press CAL CAL - START NEW CAL - REFL
ﬂ[? NORM - PORT1 softkey.

POPE'\i > Press CAL CAL - START NEW CAL - REFL
O'?Ti? NORM - PORT1 - OPEN PORT1 softkey.
APPL} CAL > Press CAL CAL - START NEW CAL - REFL
[? NORM - PORT1 - APPLY CAL softkey.
The measurement is thus terminated,

calculation of the correction values is started
and the system error correction is switched
on.
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2.1.2.6

CH1 S11

DB MAG 5dB/

Performing the Measurement

. Remove open circuit.

. Connect DUT

If necessary: repeat trace positioning,
(see Section 2.1.2.4).

REF 0dB

Display of magnitude in cartesian
coordinates

[=

FCRVAT

15dB

2.26 GHz COMPLEX

MAGN | TUDE

I MAG INARY

I

GROUP
DELAY

FIL
1K STEP

APERTURE

—35dB

FREQUENCY
APERTURE

START

2.17 GHz

10 MHz/

STOP 2.27 GHz

Fig. 2

1043.0009.50

-5

Display of magnitude in cartesian coordinates
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5. Display of phase in cartesian coordinates
see Section 2.1.1, transmission measurement

With standard settings, the ‘"phase" is
represented in cartesian coordinates with a
specified range of -225° to +225°.

[«

H
m
Py

FORVAT

CH1 S11
225 2.268 GHz

COMPLEX

MAGN | TUDE

I MAG INARY

GROUP
DELAY

L
3k STEP
APERTURE
FREQUENCY
APERTURE

-225"
START 2.17 GHz STOP 2.27 GHz

Fig. 2-6 Display of phase in cartesian coordinates
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RESPONSE
MEAS FORMAT SCALE

()
OO0

COWPLEX

6. Display of the reflection coefficient in the

Smith diagram

» Press RESPONSE FORMAT key.

» Press RESPONSE FORMAT - COMPLEX

softkey.

-

FORVAT

STASTART. 2117HGHZ

5 -~
APERTURE

FRZQUENCY
APERTURE

]
im
0

STOPs2@7 GHz GHz

Fig. 2-7 Display of the reflection coefficient in the Smith diagram
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2.1.3 Filter Measurements — Measurements of Bandwidth, Q Factor and
Shape Factor

2.1.3.1 Measurement Task
The parameters bandwidth, Q factor and shape factor characterize a bandpass or bandstop filter and
can be measured automatically by the network analyzer.

The bandwidth represents the frequency difference between two points of the same attenuation (often
3 dB) of the passband curve.

The Q factor of bandpass or bandstop filter is defined as the ratio between the center frequency and the
3 dB bandwidth.

The shape factor represents the ratio between the bandwidth (3 or 6 dB) in the passband and the
bandwidth in the stopband (60 dB) and is a measure for the steepness of the filter skirt.

This example shows how to measure a bandpass. A bandstop is measured analogously.

2.1.3.2 Reset, Setting and Calibration of the Instrument

Before starting the measurement, the instrument must be set and calibrated as for the transmission
measurement (see Section 2.1.1, transmission measurement, Sections 2.1.1.2 to 2.1.1.5).

2.1.3.3 Measurement of the Filter Parameters

MARKER 1. Bandpass selection
MARKER SEARCH » Press MARKER SEARCH key.
_UW/R DEFI NE g
DELTA  =Ju :> B' DFILTER » Press MARKER SEARCH - DEFINE

D - [? B'DFILTER softkey.

BANDPASS > Press MARKER SEARCH - DEFINE
Hﬂi? B'DFILTER - BANDPASS softkey.
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2. Determination of the 3 dB bandwidth of a
bandpass

w %TH » Press DEFINE B'DFILTER - WIDTH softkey.

DATA ENTRY

1dB
' 3dB > Enter 3 via the numeric keypad and terminate

the entry using the x1 key.

» Press menu change key & to return to the
MARKER SEARCH menu.

> Press MARKER SEARCH -
1 BANDFILTER MODE softkey to activate
bandfilter measurement.

SEARCH > Press MARKER SEARCH - BANDFILTER
. MODE - SEARCH softkey.

Two auxiliary markers are now displayed on
the trace at the determined bandwidth points,
one marker at the determined center
frequency. The corresponding bandwidth is
indicated in the marker-info line
(see Fig. 2-8).
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CH1 s21

DB MAG +-20 dB

Milg

7.01

10 dB

A

af:

581534
17.7745

F 2

Q.
N @

MARKER

wn

EAR

g

Yol &
2|3

SEARCH
SEARCH
NEXT
SEARCH

—20 dB

START 2.187 GHz

STOP 2.247 GHz

Dote:

Fig. 2-8

1043.0009.50

23.APR.96 13:11:41

DEFI I\E%
B’ DFI LTEI

BE

Determination of the 3 dB bandwidth of a bandpass

2.19

USER
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3. Determination of the Q-Factor

DEFINE g > Press MARKER SEARCH - DEFINE
B DFILTER B'DFILTER softkey.

T
v

QlFi\AL'OTRj > Press MARKER SEARCH - DEFINE

B'DFILTER - QUALITY FACTOR softkey.
The filter quality is indicated in the marker-info
line.

» Press menu change key @ to return to the
MARKER SEARCH menu.

SEARCH > Press MARKER SEARCH - SEARCH softkey.

Two auxiliary markers appear at the the 3 dB
bandwidth points and one marker at the center
frequency.

The quality factor is displayed (see Fig. 2-9).

MARKER
SEARCH

CH1 S21 DB MAG +—-100 dB +10 dB T 6.846 dB
CRE Q 2 ~222001)04 G
//J_/‘—\\ : 177.95h

TARGET
1 MODE
k
BANDFI LTER
A v ‘V" MODE
100 48 \\] DEFI NE

10 MHz/ CENTER 2.222 GHz SPAN 100 MHz B’ DFI LTE

C
0
m
Py

Date: 23.APR.96 13:32:10

Fig. 2-9 Determination of the Q-factor
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CH1 S21

60d

DB MAG :+—100 dB

SHAPEFACT

3dB

SEARCH

110 dB

4. Shape factor 60 dB/3 dB

The shape factor is a measure for the filter skirt
selectivity. It is calculated from the 60-dB and
3 dB bandwidths according to the formula

Shape factor 60 dBB/3 dB = Af 60 dB / Af 3 dB.

» Press MARKER

SEARCH - DEFINE
B'DFILTER - SHAPEFACT. 60dB/3dB softkey.

» Press menu change key @ to return to the
MARKER SEARCH menu.

» Press MARKER SEARCH - SEARCH softkey.

The measurement result of the shape factor is
indicated in the marker-info line. (see Fig. 2-

10).

-5.027 dB

10 dB

.[222205061 GHz
3 2.66873

§;/J

i

MARKER
SEARCH

SEARCH

SEARCH
NEXT

SEARCH
NEXT - >

SEARCH

/

—!1 Oﬁ gB

Al WJP

pe 1M

10 MHz/

CENTER 2.222 GHz

SPAN 100 MHz

Date:

Fig. 2-10

1043.0009.50

23.APR.96 14:02:39

Shape factor 60 dB/3 dB

2.21

DEFI NE
B' DFI LTE%
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Processing of Measured Values

The numbers in brackets in the text refer to Fig. 2-11 which shows the processing sequence of
measured values of a ZVR display channel in bidirectional operation. Note that for reasons of clarity the
diagram does not contain any recursive measurement sequences which arise, e.g., in compression and
intercept point measurements. However, these higher-level test loops are based on the single
measurements described in the following.

Fig. 2-11

1043.0009.50

—» «—
al aZ
DUT
b, b,
R —>
Signal separation in test set, measurement of wave quantities in forward / reverse direction
Reference channel a, Meas. channel b, Meas. channel b, Reference channel a,
v V2 ¥ N2
Conversion to IF Conversion to IF Conversion to IF Conversion to IF
(or feedthrough (or feedthrough (or feedthrough (or feedthrough
for <20 kHz) for f<20 kHz) for f<20 kHz) for f<20 kHz)
¥ V2 ¥ ¥
Overload Overload Overload Overload
detection detection detection detection
v V2 M N2
Sampling Sampling Sampling Sampling
A/D conversion A/D conversion A/D conversion A/D conversion
¥ V2 M V2
Determination of the Determination of the Determination of the Determination of the
complex vector complex vector complex vector complex vector

’ Lowpass filtering |

| Lowpass filtering ‘

| Lowpass filtering ‘

’ Lowpass filtering |

System error correction
or power correction and calculation of ratios

|Calculation of stability factors, Y- a. Z-param. ‘ 8)

Storage of
traces

| Time domain transformation

N

v

| (10)

| Trace

=

Marker values ‘ (11)

—

—

Trace smoothing

| Conversion ‘ | Conversion
| Formatting | Formatting
Traces from
other 1
display channels -
Mathematical
relations between
traces

| (12)

| (13)

(14)

(15)

| Logarithmation ‘(16)

| Logarithmation ‘
N N
K’ 2
Scaling and Output of marker

output of the
curve on the
screen

values on the
screen

2.22

(17)

Processing sequence of measured values for a ZVR display channel
in bidirectional operation

)

(©)]

)

(©)

(6)

@)

(9)
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Scattering parameters (S-parameters in short) are defined as ratios of the wave quantities. The
following equation applies to a two-port DUT:

'—E ':E ':E ':E
ity SiEE SaEl Sy

The wave quantities in the numerator — b; and b, — are coupled out in the network analyzer test set (1)
and converted in separate receive channels to an intermediate frequency (2). These receive channels
are referred to as measurement channels. The parameters in the denominator a; and a, are obtained
from the so-called reference channels on models ZVR, ZVC, ZVK and ZVM. On ZVRE and ZVCE,
however, a; and a, are measured on the same physical receive channel, the assignment being
dependent on the through direction of the RF switch. On the unidirectional model ZVRL, there is only
reference channel a;. Each receive channel is subject to an analog overload detection (3). If the signal
level is too high, a message appears on the screen. The receive channels are sampled synchronously in
parallel and A/D-converted (4).

In the first digital processing stage the amplitude and phase of each wave quantity, i.e. complex vectors,
are determined by downconversion to 0 Hz (5). The absolute phase of a wave quantity depends on the
random IF phase at the beginning of sampling, it changes for each sweep. The phase difference of two
wave quantities, which is given by the DUT, however, is independent of the sampling. The complex
vectors of wave quantities are lowpass-filtered (6) in the signal processor, the bandwidth can be set via
AVG — IF BANDWIDTH.

In the subsequent stage, the parameter selected by the user in the MEAS menu is formed from the
wave quantities and cleared from systematic errors (7). Wave quantities (menu MEAS - WAVE
QUANTITY) and quotients of wave quantities (menu MEAS — RATIO) are only power-corrected, i.e. the
amplitude value is multiplied by a correction factor. For S-parameters, however, a system error
correction is performed. For the corrected value of one S-parameter, the vector values of all measured
wave quantities are used . In case of full two-port calibration, e.g. according to the TOM method, these
are the four wave quantities measured in the forward and reverse direction, summing up to 8 values in
total.

If a stability factor is selected as measured quantity in the menu MEAS, it is calculated from the complex
values of all the four system-error corrected two-port S-parameters (8). The four parameters are
determined in the system-error correction stage (7) of the current display channel.

The power- or system-corrected measured values can be stored (menu TRACE) (9)). Storage
immediately after correction has the advantage that the subsequent processing steps can also be
applied to stored traces as required by the user, which allows flexible handling of these data.

The next stage, which is only available with Option ZVR-B2, allows the transformation of S-parameters
to the time domain (10). The transformation result is still a complex S-parameter irrespective of whether
it is displayed in the time domain or (after transforming it back) again in the frequency domain.

If the conversion or formatting selected for the markers (softkeys NORMAL — MARKER CONVERS and
MARKER FORMAT) differs from the conversion or formatting of the trace, the processing chain of the
display channel is divided into two parallel branches (11).

Menu COMPLEX CONVERS or NORMAL - MARKER CONVERS allows optional conversion of the
complex S-parameters to other complex quantities (12). The inversion of the complex value as well as
the normalized or absolute impedance or admittance can be selected here.

The S-parameter or ratio of wave quantities which is complex up to this stage can be either retained or
converted to a scalar value. This conversion is referred to as formatting (13) and can be selected in the
FORMAT or NORMAL - MARKER FORMAT menu. For wave quantities or conversion gains (MEAS —
RATIO — CONV GAIN...), due to the already mentioned random phase, only magnitude formatting
(FORMAT - MAGNITUDE) is available. In addition to the general mathematical formattings magnitude
and phase or real and imaginary part, there are other formats with special relevance to the high
frequencies, for example standing wave ratio and group delay. To calculate the latter the phases of two
sweep points separated by a predefined frequency spacing (the so-called aperture) are used. It is even
possible to select the aperture independent of the current test-point grid. If complex conversion to an
absolute impedance or admittance is selected, the imaginary part of these quantities can be converted
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to the corresponding inductance or capacitance. If the DUT is a line, it is possible to determine its phase
delay and its electrical or mechanical length from the phase difference between the first and the last
sweep point.

After formatting a mathematical relation between the trace and stored data or current measured values
from other display channels (TRACE — SHOW MATH) can be defined (14). For this the sweep points of
the traces must coincide. Stored traces are adapted to the conversion and formatting of the current
display channel. Measured values from other display channels must be compatible with the current
channel (scalar/complex and same unit).

The trace can be optionally smoothed (TRACE — SMOOTHING menu, 15).

In the following processing step, the measured values are adapted to the diagram selected in the
DIAGRAM menu. If it is a linear Cartesian or complex diagram, the values are simply fed through. If,
however, scalar values are displayed on logarithmic Cartesian diagrams (logarithmic or dB grid in y
direction), the values have to be logarithmized. Accordingly, logarithmation of the magnitude is required
for displaying complex values in logarithmic polar diagrams (radial logarithmic or dB grid).

If the conversion and formatting is identical for the markers and for the trace, the marker values are
taken from the trace data, otherwise from the separate marker processing path.

Finally, the trace is scaled to the display range selected in the SCALE menu and displayed on the
screen together with the markers (17).
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2.2.2 COPY Key Group
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2.2.3 MEMORY Key Group
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