3 Remote Control

3.1 Introduction

The instrument is equipped with an IEC-bus interface according to standard IEC 625.1/IEEE 488.2, and a
RS-232 interface. The connector is located at the rear of the instrument and permits connecting a
controller for remote control. The instrument supports the SCPI version 1994.0 (Standard Commands
for Programmable Instruments). The SCPI standard is based on standard IEEE 488.2 and aims at the
standardization of device-specific commands, error handling and the status registers (see Section
3.5.1).

This section assumes basic knowledge of IEC-bus programming and operation of the controller. A
description of the interface commands is to be obtained from the relevant manuals.

The requirements of the SCPI standard placed on command syntax, error handling and configuration of
the status registers are explained in detail in the respective sections. Tables provide a fast overview of
the commands implemented in the instrument and the bit assignment in the status registers. The tables
are supplemented by a comprehensive description of every command and the status registers. Detailed
program examples of the main functions are to be found in annex D. The program examples for IEC-
bus programming are all written in Quick BASIC.

Note:

In contrast to manual control, which is intended for maximum possible operating convenience, the
priority of remote control is the predictability of the device status. This means that when incompatible
settings (eg activation of PM and FM at the same time) are attempted, the command is ignored and the
device status remains unchanged, ie is not adapted to other settings. Therefore, IEC/IEEE-bus control
programs should always define an initial device status (eg with command *RST) and then implement
the required settings.

3.2 Brief Instructions

The short and simple operating sequence given below permits fast putting into operation of the
instrument and setting of its basic functions.

3.2.1 IECBus

Itis assumed that the IEC-bus address, which is factory-set to 28 has not yet been changed.
1. Connect instrument and controller using IEC-bus cable.

2. Write and start the following program on the controlier:

CALL IBFIND(“DEV1”, generator%) Open port to the instrument

CALL IBPAD(generator%, 28) Inform controller about instrument address
CALL IBWRT(generator%, ”*RST;*CLS") Reset instrument

CALL IBWRT(generator%, “FREQ 50MHz”) Set frequency to 50 MHz

CALL IBWRT(generator%, “POW -7.3dBm”) Set output level —7.3 dBm

CALL IBWRT (generator%, ”“AM:SOUR INT1”) Set AM modulation source LFGEN1

CALL IBWRT(generator%, “AM:INT1:FREQ 15kHz”) Set modulation frequency 15 kHz

CALL IBWRT (generator%, “AM 30PCT") Set AM modulation depth 30%

CALL IBWRT(generator%, “AM:STAT ON”) Switch on AM

CALL IBWRT(generator%, “OUTPUT:STATE ON”) Switch on RF output

An amplitude-modulated signal is now applied at the output of the instrument.

3. Toreturn to manual control, press the LOCAL key at the front panel
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3.2.2 RS-232 Interface

It is assumed that the configuration of the RS-232 interface at the unit has not yet been changed.

1. Connect unit and controller using the 0-modem cable

2. Enter the following command at the controller to configure the controller interface:
mode com1: 9600, n, 8, 1

3. Create the following ASCli file:

Switch instrument to remote control (Return key)

*RST; *CLS Reset instrument
FREQ 50MHz Set frequency 50 MHz
POW -7.3dBm Set output level —-7.3 dBm
OUTP: STAT ON Switch on RF output
AM:SOUR INT1 Set AM modulation source LFGEN1
AM:INT1;FREQ 15kHz Set modulation frequency 15 kHz
AM 30PCT Set AM modulation depth 30%
AM:STAT ON Switch on AM

(Return key)

4. Transfer ASCli file to unit via RS-232 interface. Enter the following command at the controller:
copy <fileame> com1:

An amplitude-modulated signal is now applied at the output of the instrument.

5. To return to manual control, press the [LOCAL] key at the front panel.

3.3 Switchover to Remote Control

On power-on, the instrument is always in the manual operating state ("LOCAL" state) and can be
operated via the front panel.
The instrument is switched to remote control ("REMOTE" state)

IEC bus as soon as it receives an addressed command from a controller.

RS-232 as soon as it receives either a carriage return <CR> (=0Dh) or a line feed <LF> (0Ah)
from a controller.

During remote control, operation via the front panel is disabled. The instrument remains in the remote
state until it is reset to the manual state via the front panel or via IEC bus (see Sections 3.3.1.3 and
3.3.2.3). Switching from manual operation to remote control and vice versa does not affect the
remaining instrument settings.
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3.3.1 Remote Control via IEC Bus

3.3.1.1  Setting the Device Address

The IEC-bus address of the instrument is factory-set to 28. It can be changed manually in the UTILITIES-
SYSTEM-GPIB-ADDRESS menu or via IEC bus. Addresses 0 to 30 are permissible.

Manually: » Call UTILITIES-SYSTEM-GPIB-ADDRESS menu
» Enter desired address
» Terminate input using the [1x/ENTER] key

Via IEC bus: CALL IBFIND(”DEV1”, generator$) Open port to the instrument
CALL IBPAD(generator$%, 28) Inform controller about old
address
CALL IBWRT (generator%, “SYST:COMM:GPIB:ADDR 207) Setinstrumentto new address
CALL IBPAD(generator$, 20) Inform controller about new
address

3.3.1.2 Indications during Remote Control

The state of the remote control is evident by the words "IEC REMOTE" or "LOCAL” on the STATUS
page. The STATUS page is always displayed in the REMOTE state.

LOCKED indicates that the key [LOCAL] is disabled, ie switchover to manual operation is only possible
via IEC/IEEE bus. With UNLOCKED indicated, switchover to manual control is possible via the key
[LOCAL] (see also section 3.3.1.3).

3.3.1.3 Return to Manual Operation
Return to manual operation is possible via the front panel or the IEC bus.

Manually: » Pressthe [LOCAL] key.

Notes: ~ Before switchover, command processing must be completed as
otherwise switchover to remote control is effected immediately.

— The [LOCAL] key can be disabled by the universal command LLO (see
annex A) in order to prevent unintentional switchover. In this case,
switchover to manual mode is only possible via the IEC bus.

— The [LOCAL] key can be enabled again by deactivating the REN
control line of the IEC bus (see annex A).

Via IEC bus: ..
CALL IBLOC (generator%) Set instrument to manual operation.
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3.3.2 Remote Control via RS-232-Interface

3.3.2.1 Setting the Transmission Parameters

To enable an error-free and correct data transmission, the parameters of the unit and the controller
should have the same setting. To prevent any problems during binary data transmission, the RS-232
interface is set for 8 data bits, no parity and 1 stop bit. This data format corresponds to the current IEEE
P1174 standard. Parameters baud rate and handshake can be manually changed in menu UTILITIES-
SYSTEM-RS-232.

» Call UTILITIES-SYSTEM-GPIB-RS232 menu
» Select desired baudrate and handshake
» Terminate input using the [1x/ENTER] key

3.3.2.2 Indications during Remote Control

The state of the remote control is evident by the words “RS-232 REMOTE" or “LOCAL" on the STATUS
page. The STATUS page is always displayed in the REMOTE state.

3.3.2.3 Return to Manual Operation

Return to manual operation is possible via the front panel.
» Pressthe [LOCAL] key.

Note: — Before switchover, command processing must be completed as otherwise
switchover to remote control is effected immediately.

3.4 Messages

The messages transferred via the data lines of the IEC bus (see annex A) can be divided into two groups:

- interface messages and
— device messages.

For the RS-232 interface, no interface messages are defined.

3.4.1 Interface Messages

Interface messages are transferred on the data lines of the IEC bus, the "ATN" control line being active.
They are used for communication between controller and instrument and can only be sent by a
controller which has the IEC-bus control. Interface commands can be subdivided into

— universal commands and
- addressed commands.

Universal commands act on all devices connected to the IEC bus without previous addressing,
addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in annex A.

Some control characters are defined for the control of the RS-232-interface (see annex A).
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3.2  Device Messages (Commands and Device Responses)

Device messages are transferred on the data lines of the IEC bus, the "ATN" control line not being
active. ASCll code is used. The device messages are largely identical for the two interfaces.
A distinction is made according to the direction in which they are sent on the IEC bus:

- Commands are messages the controller sends to the instrument. They operate the device
functions and request informations.
The commands are subdivided according to two criteria:

1. According to the effect they have on the instrument:

Setting commands cause instrument settings such as reset of the
instrument or setting the output level to 1 volt.

Queries cause data to be provided for output on the IEC-
bus,
e.g. for identification of the device or polling the
active input.

2. According to their definition in standard IEEE 488.2:

Common Commands are exactly defined as to their function and
notation in standard IEEE 488.2. They refer to
functions such as management of the standar-
dized status registers, reset and selftest.

Device-specific commands refer to functions depending on the features of
the instrument such as frequency setting. A
majority of these commands has also been standar-
dized by the SCPI committee.

— Deviceresponses are messages the instrument sends to the controller after a query. They can
contain measurement results, instrument settings and information on the
instrument status (cf. Section 3.5.4).

Structure and syntax of the device messages are described in Section 3.5. The commands are listed and
explained in detail in Section 3.6.

3.5 Structure and Syntax of the Device Messages

3.5.1 SCPI Introduction

SCPI (Standard Commands for Programmable Instruments) describes a standard command set for
programming instruments, irrespective of the type of instrument or manufacturer. The goal of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, a model
was developed which defines the same functions inside a device or for different devices. Command
systems were generated which are assigned to these functions. Thus it is possible to address the same
functions with identical commands. The command systems are of a hierarchical structure. Fig. 3-1
illustrates this tree structure using a section of command system SOURce, which operates the signal
sources of the devices. The other examples concerning syntax and structure of the commands are
derived from this command system.

SCPlis based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements as well as the common
commands defined in this standard. Part of the syntax of the device responses is defined with greater
restrictions than in standard IEEE 488.2 (see Section 3.5.4, Responses to Queries).
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3.5.2 Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separated by a "white space” (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by directly appending a question mark to

the header.

Note: The commands used in the following examples are not in every case implemented in the

instrument.

Common commands

Device-specific commands

Hierarchy:

Hgn

Common commands consist of a header preceded by an asterix and

one or several parameters, if any.

Examples: *RST RESET, resets the device
*ESE 253 EVENT STATUS ENABLE, sets the bits of the
event status enable register
*ESR? EVENT STATUS QUERY, queries the contents of
the event status register.

Device-specific commands are of hierarchical structure (see Fig. 3-1). The
different levels are represented by combined headers. Headers of the
highest level (root level) have only one key word. This key word denotes
a complete command system..

Example:  SOURce This key word denotes the command system
SOURce.

For commands of lower levels, the complete path has to be specified,
starting on the left with the highest level, the individual key words being

separated by a colon ":".
Example:  SOURce:FM:EXTernal:COUPling AC

This command lies in the fourth level of the SOURce system.
It sets the coupling of the external signal source to AC.

SOURce

POWer

AM FM

I
| l | l |

POLarity | | MODE | |INTernal | |EXTernal | |STATe

|
| |

POLarity | | COUPling

Fig. 3-1 Tree structure of the SCPI command systems using the SOURce system by way of

example
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Optional key words:

Long and short form:

Parameter:

Numeric suffix:

1039.2000.02

Some key words occur in several levels within one command system.
Their effect depends on the structure of the command, that is to say, at
which position in the header of a command they are inserted.

Example:  SOURce:FM:POLarity NORMal

This command contains key word POlarity in the third
command level. It defines the polarity between modulator
and modulation signal.

SOURce:FM:EXTernal:POLarity NORMal

This command contains key word POLarity in the fourth
command level. It defines the polarity between modulation
voltage and the resulting direction of the modulation only
for the external signal source indicated.

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

Example:  [SOURce]:POWer[:LEVel][:IMMediate]: OFFSet 1

This command immediately sets the offset of the signal to 1
volt. The following command has the same effect:

POWer:OFFSet 1

Note: An optional key word must not be omitted if its effect is
specified in detail by a numeric suffix.

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

Example:  STATus:QUEStionable:ENABle 1 = STAT:QUES:ENAB 1

Note: The short form is marked by upper-case letters, the long
form corresponds to the complete word. Upper-case and
lower-case notation only serve the above purpose, the
instrument itself does not make any difference between
upper-case and lower-case letters.

The parameter must be separated from the header by a "white space”. If
several parameters are specified in a command, they are separated by a
comma ",". A few queries permit the parameters MINimum, MAXimum
and DEFault to be entered. For a description of the types of parameter,

refer to Section 3.5.5.
Example:  SOURce:POWer:ATTenuation? MAXimum  Response: 60
This query requests the maximal value for the attenuation.

If a device features several functions or features of the same kind, e.g.
inputs, the desired function can be selected by a suffix added to the
command. Entries without suffix are interpreted like entries with the
suffix 1.

Example:  SOURce:FM:EXTernal2:COUPling AC

This command sets the coupling of the second external
signal source.
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3.5.3 Structure of a Command Line

A command line may consist of one or several commands. It is terminated by a <New Line>, a <New
Line> with EOIl or an EOI together with the last data byte. QuickBASIC automatically produces an EOI
together with the last data byte.

Several commands in a command line are separated by a semicolon ";". If the next command belongs
to a different command system, the semicolon is followed by a colon.

Example: CALL IBWRT(generator%,”SOURce:POWer:CENTer MINimum,:OUTPut:ATTenuation 10”)

This command line contains two commands. The first command is part of the SOURce
system and is used to specify the center frequency of the output signal. The second
command is part of the OUTPut system and sets the attenuation of the output signal.

If the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with
the level that lies below the common levels (see also Fig. 3-1). The colon following the semicolon must
be omitted in this case.

Example:
CALL IBWRT(generator%, "SOURce:FM:MODE LOCKed; :SOURce:FM:INTernal:FREQuency 1kHz")

This command line is represented in its full length and contains two commands separated
from each other by the semicolon. Both commands are part of the SOURce command
system, subsystem FM, i.e. they have two common levels.

When abbreviating the command line, the second command begins with the level below
SOURce:FM. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as follows:
CALL IBWRT(generator%, "SOURce:FM:MODE LOCKed; INTernal:FREQuency 1kHz")

However, a new command line always begins with the complete path.

Example: CALL IBWRT(generator%, "SOURce:FM:MODE LOCKed”)
CALL IBWRT(generator%, “SOQURce:FM:INTernal:FREQuency 1kHz")

3.5.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by
adding a question mark to the associated setting command. According to SCPI, the responses to queries
are partly subject to stricter rules than in standard |EEE 488.2.

1. Therequested parameter is transmitted without header.
Example:  SOURce:EXTernal:COUPling? Response: AC

2. Maximum values, minimum values and all further quantities, which are requested via a special text
parameter are returned as numerical values.

Example:  FREQuency? MAX Response: T10E3

3. Numerical values are output without a unit. Physical quantities are referred to the basic units or to
the units set using the Unit command.

Example:  FREQuency? Response: 1E6 for 1 MHz

4. Truth values <Boolean values> are returned as 0 (for OFF) and 1 (for ON).
Example:  OUTPut:STATe? Response: 1

5. Text (character data) is returned in a short form (see also Section 3.5.5.5).
Example:  SOURce:FM:SOURce? Response: INT1

1039.2000.02 3.8 E-9



3.5.5 Parameters

Most commands require a parameter to be specified. The parameters must be separated from the
header by a "white space”. Permissible parameters are numerical values, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description (see Section 3.6).

Numerical values Numerical values can be entered in any form, i.e. with sign, decimal point and
exponent. Values exceeding the resolution of the instrument are rounded up or
down. The mantissa may comprise up to 255 characters, the exponent must lie
inside the value range -32000 to 32000. The exponent is introduced by an "E" or
"e". Entry of the exponent alone is not permissible. In the case of physical
quantities, the unit can be entered. Permissible unit prefixes are G (giga), MA
(mega), MOHM and MHZ are also permissible), K (kilo), M (milli), U (micro) and
N (nano). It the unit is missing, the basic unit is used.

Example: SOURce:FREQuency 1.5kHz = SOURce:FREQuency 1.5E3
Special numerical The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
values special numerical values.

In the case of a query, the numerical value is provided.

Examples: Setting command: SOURce:VOLTage MAXimum
Query: SOURce:VOLTage? Response: 15

MIN/MAX MiINimum and MAXimum denote the minimum and maximum value.

DEF DEFault denotes a preset value which has been stored in the EPROM. This value
conforms to the default setting, as it is called by the *RST command.

UP/DOWN UP, DOWN increases or reduces the numerical value by one step. The step width
can be specified via an allocated step command (see annex C, List of
Commands) for each parameter which can be set via UP, DOWN.

INF/NINF  INFinity, Negative INFinity (NINF) represent the numerical values -9.9E37 or
9.9E37, respectively. INF and NINF are only sent as device reponses.

NAN Not a Number (NAN) represents the value 9.91E37. NAN is only sent as device
response. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing
values.

Boolean Parameters Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The OFF state (logically
untrue) is represented by OFF or the numerical value 0. 0 or 1 is provided in a

query.
Examples: Setting command: SOURce:FM:STATe ON
Query: SOURce:FM:STATe? Response: 1
Text Text parameters observe the syntactic rules for key words, i.e. they can be

entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.

Examle: Settingcommand: OUTPut:FILTer:TYPE EXTernal
Query: OUTPut:FILTer:TYPe? Response:EXT
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Strings Strings must always be entered in quotation marks (" or ).

Block data

Example: SYSTem:LANGuage “SCPI” or SYSTem:LANGuage 'SCPI’

Block data are a transmission format which is suitable for the transmission of
large amounts of data. A command using a block data parameter has the
following structure:

Example: HEADer:HEADer #45168XxxXXXXXX

ASCIl character # introduces the data block. The next number indicates how
many of the following digits describe the length of the data block. In the
example the 4 following digits indicate the length to be 5168 bytes. The data
bytes follow. During the transmission of these data bytes all End or other
control signs are ignored until all bytes are transmitted. Data elements
comprising more than one byte are transmitted with the byte being the first
which was specified by SCPl command “FORMat:BORDer”.

3.5.6 Overview of Syntax Elements

The following survey offers an overview of the syntax elements.

[-]

LI LA SR E]

The colon separates the key words of a command.
In a command line the colon after the separating semicolon marks the uppermost command
level.

The semicolon separates two commands of a command line. [t does not alter the path.
The comma separates several parameters of a command.

The question mark forms a query.

The asterix marks a common command.

Quotation marks introduce a string and terminate it.

ASClI character # introduces block data.

A”white space” (ASClI-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates header and para-
meter.
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3.6 Description of Commands

3.6.1 Notation

in the following sections, all commands implemented in the instrument are first listed in tables and
then described in detail, separated according to the command system. The notation corresponds to the
one of the SCPI standards to a large extent. The SCPI conformity information can be taken from the list
of commands in annex C.

Table of Commands
Command: In the command column, the table provides an overview of the commands
and their hierarchical arrangement (see indentations).

Parameter: In the parameter column the requested parameters are indicated together
with their specified range.

Unit: The unit column indicates the basic unit of the physical parameters.

Remark: Inthe remark column an indication is made on
-~ whether the command does not have a query form,
- whether the command has only one query form,
- whether this command is implemented only with a certain option of the
instrument.

Indentations The different levels of the SCPI command hierarchy are represented in the
table by means of indentations to the right. The lower the level is, the
farther the indentation to the right is. Please observe that the complete
notation of the command always includes the higher levels as well.

Example: :SOURce:FM:MODE is represented in the tabie as follows:

:SOURce first level
‘FM second level
:MODE third level

In the individual description, the hierarchy is represented in the
corresponding way. That is to say, for each command all key words above
up to the left-hand margin must be considered. An example for each
command is written out at the end of the individual description.

Upper/lower case notationUpper/lower case letters serve to mark the long or short form of the key
words of a command in the description (see Section 3.5.2). The instrument
itself does not distinguish between upper and lower case letters.
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Special characters

1039.2000.02

[1

{}

A selection of key words with an identical effect exists for several
commands. These key words are indicated in the same line, they are
separated by a vertical stroke. Only one of these key words has to be
indicated in the header of the command. The effect of the command is
independent of which of the key words is indicated.

Example: :SOURce
:FREQuency
:CW/|:FIXed

The two following commands of identical meaning can be
formed. They set the frequency of the constantly frequent signal
to 1 kHz:

:SOURce:FREQuency:CW 1E3=:SOURce:FREQuency:FiXed 1E3

A vertical stroke in indicating the parameters marks alternative possibilities
in the sense of “or"”. The effect of the command is different, depending on
which parameter is entered.

Example: Selection of the parameters for the command
:SOURce:COUPling AC|DC

If parameter AC is selected, only the AC content is fed through, in
the case of DC, the DC as well as the AC content.

Key words in square brackets can be omitted when composing the header
(cf. Section 3.5.2, Optional Keywords). The full command length must be
accepted by the instrument for reasons of compatibility with the SCP!
standards.

Parameters in square brackets can optionally be incorporated in the
command or omitted as well.

Parameters in braces can optionally be incorporated in the command either
not at all, once or several times.
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3.6.2 Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. Same commands have the
same effect on different devices. The headers of these commands consist of an asterix "*" followed by
three letters. Many common commands refer to the status reporting system which is described in detail
in Section 3.8.

Command Parameter Unit Remark

*CLS no query
*ESE 0to 255
*ESR? only query
*IDN? only query
*IST? only query
*OPC
*OPT? only query
*PRE 0 to 255
*PSC 01
*RCL 0to 50 no query
*RST no query
*SAV 1to 50 no query
*SRE 0 to 255
*STB? only query
*TRG no query
*TST? only query
*WAI

*CLS

CLEAR STATUS sets the status byte (STB), the standard event register (ESR) and the EVENt-part of
the QUEStionable and the OPERation register to zero. The command does not alter the mask and
transition parts of the registers. It clears the output buffer.

*ESE 0to255
EVENT STATUS ENABLE sets the event status enable register to the value indicated. Query *ESE?
returns the contents of the event status enable register in decimal form.

*ESR?
STANDARD EVENT STATUS QUERY returns the contents of the event status register in decimal form
(0 to 255) and subsequently sets the register to zero.

*IDN?
IDENTIFICATION QUERY queries the instrument identification.
The device response is for example: "Rohde&Schwarz, SMT03,00000001, 1.03”
03 = variant identification
00000001 = serial number
1.03 = firmware version number
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*IST?
INDIVIDUAL STATUS QUERY returns the contents of the IST flag in decimal form (0| 1). The IST flag
is the status bit which is sent during a parallel poll (cf. Section 3.8.3.2).

*OPC
OPERATION COMPLETE sets bit 0 in the event status register when all preceding commands have
been executed. This bit can be used to initiate a service request (cf. Section 3.7).

*OPC

OPERATION COMPLETE QUERY writes message "1" into the output buffer as soon as all preceding
commands have been executed (cf. Section 3.7).

*OPT?
OPTION IDENTIFICATION QUERY queries the options included in the instrument and returns a list of
the options installed. The options are separated from each other by means of commas. For every
option, a fixed position is provided in the response.

Table 3-1 Device Response to *OPT?
Position Option
1 SM-B1 Reference osciliator OCXO
2 SM-B2 LF generator
3 SM-B2 2nd LF generator
4 SM-B3 Pulse modulator 1.5 GHz
5 SM-B4 Pulse generator
6 reserved
7 SM-B6 Multifunction generator
8 SM-B8 Pulse modulator 3GHz
9 reserved

Example for a device response: 0,5M-B2,0,0,0,SM-B5,0,0,0

*PRE 0to 255
PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the value indicated.
Query *PRE? returns the contents of the parallel poll enable register in decimal form.

*PSC 01
POWER ON STATUS CLEAR determines whether the contents of the ENABIe registers is maintained
or reset in switching on.

*PSC = 0 causes the contents of the status registers to be maintained. Thus a service request can
be triggered in switching on in the case of a corresponding configuration of status
registers ESE and SRE.

*PSC =0 resets the registers.

Query *PSC? reads out the contents of the power-on-status-clear flag. The response can be 0 or 1.

*RCL 0 to 50

RECALL calls the instrument state which was stored under the number supplied using command
*SAV. 50 instrument states can be stored.

* RST
RESET sets the instrument to a defined default status. The command essentially corresponds to
pressing the [PRESET] key. The state of the RF-output is an exception: The RF-output ist deactivated
after *RST, however, it is activated after the [RESET] key has been pressed. The default setting is
indicated in the description of the commands.
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*SAV 1to 50
SAVE stores the current instrument state under the number indicated (cf. *RCL as well).

*SRE 0t0255
SERVICE REQUEST ENABLE sets the service request enable register to the value indicated. Bit 6 (MSS
mask bit) remains 0. This command determines under which conditions a service request is
triggered. Query *SRE? reads the contents of the service request enable register in decimal form.
Bit 6 is always 0.

*STB?
READ STATUS BYTE QUERY reads out the contents of the status byte in decimal form.

*TRG
TRIGGER triggers all actions waiting for a trigger event. Special trigger events can be started by
command system "TRIGger" (see section "TRIGger System").

*TST?
SELF TEST QUERY triggers all selftests of the instrument indicated in Section 4.4, Functional Test
and outputs an error code in decimal form.

*WAI
WAIT-to-CONTINUE only permits the servicing of the subsequent commands after all preceding
commands have been executed and all signals have settled (cf. Section 3.7 and “*OPC” as well).
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3.6.3  ABORtSystem

The ABORt system contains the commands to abort actions triggered. After an action has been
aborted, it can be triggered again at once. All commands trigger an event, thus they have no *RST
value.
Further commands for the trigger system of the SMT can be found in the TRIGger system, Section
3.6.16.

Command Parameter Default Remarks
Unit
:ABORt
[:SWEep] No query
:MSEQuence No query
:ABORt
[:SWEep]
The command aborts a sweep.
Example: :ABOR:SWE
:MSEQuence
The command aborts a Memory Sequence.
Example: :ABOR:MSEQ

3.6.4 CALibration System

The CALibration system contains the commands to calibrate the SMT. On triggering the calibration by
means of :MEASure, response, “0” displays a faultless calibration, response " 1" means that an error has
occurred during calibration. As to the meaning of the data in the case of query :DATA?, cf. Chapter 2,
Section "Calibration”.

Command Parameter Defauit Remark
Unit
:CAlibration

‘FM
[:MEASure]? Query only
:DATA? Query only
:OFFSet? Query only

:LEVel
:DATA? Query only
:FRANge NORMal | MiXer
:PMODulator ‘ON | OFF
:STATe ON | OFF

:LPReset
[:MEASure]? Query only
:DATA? Query only

:PULSe Option SM-B4
[:MEASure]? : Query only
:DATA? Query only

:ROSCillator
[:DATA] 0to 4095

:VSYNthesis
[:MEASure]? Query only
:DATA? Query only
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:CALibration
FM
The commands to calibrate the DC offset voltage to zero as well as the commands to
calibrate the FM accuracy (slope of deviation) are under this node.
[:MEASure]
The command triggers a calibration measurement of the FM accuracy. The command
triggers an event and thus has no *RST value.
Example: :CAL:FM:MEAS?
:DATA?
The command queries the calibration data of the FM accuracy. It returns all calibration
data in the format specified in the FORMat system.
Example: :CAL:FM:DATA?
:OFFSet?
The command triggers a calibration measurement of the offset voltage to zero. Data
which can be read out are not generated, thus there is no appropriate DATA?
command. The command triggers an event and thus has no *RST value._
Example: JCAL:FM:OFFS?
:LEVel This node provides the commands for the management of the level correction table.

The corresponding data are permanently stored in the instrument and cannot be
changed. The instrument includes different level correction tables. The tables to be
used are selected depending on the set frequency and the pulse modulator switched
on (internal or external). The :FRANge and :PMODulator commands select the level
correction tables to be read out using the DATA? command. These commands
simulate the current instrument status but do not have any influence on the
instrument setup. The :STATe ON command activates the level correction table
corresponding to the real instrument setup.

:FRANge NORMal|MiXer
The command selects the level correction table valid for a frequency in the NORMal or
in the MiXerrange *RST value is NOR
Example: :CAL:LEV:FRAN NORM

:PMODulator ON|OFF
The command selects the level correction table valid for an instrument setup with the
pulse modulator ON or OFF.
Example: :CAL:LEV:PMOD OFF *RST value is OFF

:DATA?
The command queries the level correction data. It returns all level correction data in
the format fixed in the :FORMat system. The other commands under this node
determine the list that is returned.

Example: JCAL:LEV:DATA?

:STATe ON|OFF
The command switches on or off internal level correction. *RST value is ON.
Example: :CAL:LEV:STAT OFF
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:CAlLibration
:LPReset

The commands to measure the values for the level presetting table are under this
node (Level PReset).

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no *RST value.

Example: :CAL:LPR:MEAS? Response: 0

:DATA?

The command queries the correction data. It returns all correction data in the format
fixed in the :FORMat system.

Example: :CAL:LPR:DATA?

:PULSe
The commands to calibrate the pulse generator are under this node (option SM-B4).

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no *RST value.

Example: (CAL:PULS:MEAS? Response: 0

:DATA?
The command queries the correction data. It returns the correction data as two
integers separated by a comma. The first number indicates the fine adjustment, the
second the coarse adjustment.

Example: :CAL:PULS:DATA? Response: 26,2

:ROSCillator
The commands to calibrate the reference oscillator are under this node.

[:DATA] 0to 4095
The command enters the correction data. For an exact definition of the calibration
value, ¢f. Chapter 2, Section "Calibration”.

Example: JCAL:ROSC:DATA 2048

:VSYNthesis
The commands to determine the sampling points for the frequency setting are under
this node.

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no default setting value.

Example: :CAL:VSYN:MEAS? Response: 0

:DATA?

The command queries the calibration data. It returns all calibration data in the format
which was set in the FORMat system.

Example: :CAL:VSYN:DATA?
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3.6.5 DIAGnostic System

The DIAGnostic system contains the commands for diagnostic test and service of the instrument. SCPI
does not define DIAGnostic commands, the commands listed here are SMT-specific. All DIAGnostic
commands are queries which are not influenced by *RST. Hence no default setting values are stated.

Command Parameter De\_‘ault Remark
Unit
:DIAGnNostic
:INFO
:CCOunt
:ATTenuator1|2|3/4|5/6? Query only
