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Hlustrated above and
below-right, the GPIB
(IEEE Std 488-2)and
FR8-232-C ports found on
the back of LeCroy
oscilloscopes, used for
connecting the instrument
to an external conirolier.
They are vertically or
horizontally arranged on
the back panel according
to model.

GPIB Standard

Overwew of Remote COn!:rol

Your LeCroy oscilloscope can of course be operated
manually, using the front-panel controis (see the
accompanying Operator’s Manual)., But it can also be
operated remotely by means of an external controller.
Normally, this controfler will be a computer. However, it may
be a simpie terminal.

The present manual describes how to remotely control the
oscilloscope. Its main section provides the system commands for
executing the instrument's functions from an external controlier.

Remote control is done using either the GPIB (General Purpose
Interface Bus) — labeled "IEEE Stid 488-2” — or the RS-232-C
communication port on the rear panel of the oscilloscope. The
instrument can be fully controlled in remote mode, the only
actions not able to be performed being the powering-on of the
oscilloscope and the setting of remote addresses.

In this chapter, the basic remote control concepts common to
both GPIB and RS-232-C are introduced. Also presented is a
brief description of the remote control messages. The following
two chapters set out how to send program messages over the
GPIB and RS-232-C interfaces, respectively. Chapter 4 offers a
detailed description and run-through of the transfer and
formatting of waveforms. While Chapter 5 explains the use of
status bytes for error reporting.

The special System Commands section provides a complete
directory and description of the system commands, And the
Appendices offer GPIB Program Examples {Appendix A) and a
Waveform Template {Appendix B}.

The remote commands }
conform to the
GPIB IEEE] =
488.2° standard, @ [oonenmmaan: @ g
which may be =

e

*ANSIAEEE Std. 488.2-1987, IEEE Standard Codes, Formats, Protocols, and Common
Commands. The Instifzte of Electrical and Electronics Engineers Inc., 345 East 47th Street,
New York, NY 10017, LISA.
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Program Messages

Commands and Queries

About Remote Control

R

considered as an exitension of the IEEE 488.1 standard, dealing
mainly with electrical and mechanical issues. The |EEE 488.2
recommendations have also been adopted for RS-232-C
communications wherever applicable.

To control the oscilloscope remotely, the program messages
sent from the external controfler must conform to precise format
structures. The oscilloscope will execuie all program messages
sent in the correct form, but will ignore those where errors are
detected.

Warning or error messages are normally not reported unless the
controller explicitly examines the relevant status register. Or if the
status-enable registers have been set so that the coniroller can
be interrupted when an error occurs.

During the development of the control program it is possible {o
observe all remote control ftransactions, including error
messages, on an external monitor connected to the RS-232-C
port. Refer to the command “COMM_HELP” for further details.

Program messages consist of either one or several commands
or queries.

Whereas the command directs the instrument to change its state —
its timebase or vertical sensitivity, for example — the query asks the
instrument about that siate. Very often, the same mnemonic is used
for a command and a query, the query being identified by a <?> after
the last character.

For example, to change the timebase to 2 ms/div, the controller
sends the following command to the instrument;

TIME_DIV 2 MS

To ask the instrument about its timebase, this query should be
sent:

TIME_DIV?

A query causes the insfrument t¢ send a response message.
The control program should read this message with a 'read’
instruction to the GPIB or R8-232-C interface of the controller.
The response message to the query above might be:

TIME_DIV 10 NS

s _. 3




Program Message Form

The portion of the query preceding the question mark is repeated
as part of the response message. If desired, this text may be
suppressed with the command “COMM_HEADER?”.

Depending on the state of the instrument and the computation to
be done, up to several seconds may pass before a response is
received. Command interpretation does not have priority over
other oscilloscope activities. It is therefore judicious to set the
controller 10 timeout conditions to three or more seconds. In
addition, it should always be remembered that an incorrect query
message will not generate a response message.

An instrument is remotely controlied with program messages that
consist of one or several commands or queries, separated by
semicolons <;> and ending in a terminator;

<command/query=>;......... ;<command/query>
<terminator>

Upper or lower-case characters or both can be used in program
messages.

The instrument does not decode incoming program messages
before receiving a terminator. The exception fo this is when the
program message is longer than the 256 byte input buffer: the
oscilloscope will start analyzing the message when the buffer is
full. Commands and queries are executed in the order in which
they are transmitted. :

in GPIB mode, the following are valid terminators:

<NL> New-line character {i.e. the ASCIl new-
line character, whose decimal value is
10).

<NL> <EQCI> New-line character with a simultaneous
<EO!> signal.

<EOi> <EQl> signal fogether with the last

character of the program message.

SR

s
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Examples

Command/Query Form

Example

Header

RN

The <NL=><EOl> terminator is always used in response
messages sent by the instrument to the controller.

In RS-232-C, the terminaior may be defined by the user with the
command “COMM_RS232". The default value is <CR>, i.e. the
ASCI carriage return character, the decimal value of which is 13,

GRID DUAL

This program message consists of a single command that
instructs the instrument to display a dual grid. The terminator is
not shown, as it is usually automatically added by the interiace
driver routine writing to the GPIB (or RS-232).

DZOM ON; DISPLAY OFF; DATE?

This program message consists of two commands, followed by a
guery. They instruct the instrument to turn on the multi-zoom
mode, turn off the display, and then ask for the current date.
Again, the terminator is not shown,

The general form of a command or a query consisis of a
command header <header> optionally followed by one or several
parameters <data> separated by commas:

<header>[?] <data>, ..., <data>

The notation [?] shows that the question mark is optional (turning
the command into a query). The detailed listing of all commands
in System Commands indicates which may also be queries.
There is a space between the header and the first parameter.
There are commas between parameters.

DATE 15,JAN,1993,13,21,16

This command instructs the oscilioscope to set its date and time
to 15 JAN 1883, 13:21:16. The command header “DATE”
indicates the action, the 6 data values specify it in detail.

The header is the mnemonic form of the operation to be
performed by the oscilloscope. All command mnemonics are
listed in alphabetic order in the System Commands section,.

The majority of the command/query headers have a long form for
optimum legibility and a short form for better transfer and
decoding speed. The two forms are fully equivalent and can be




Header path

Example

used interchangeably. For example, the following two commands
for switching to the automatic trigger mode are fully equivalent;

TRIG_MODE AUTO and TRMD AUTO

Some command/query mnemonics are imposed by the IEEE
488.2 standard. They are standardized so that different
instruments present the same programming interface for similar
functions. All these mnemonics begin with an asterisk <*>. For
example, the command “*RST” is the IEEE 488.2 imposed
mnemonic for resetting the instrument, whereas “TST?
instructs the instrument to perform an internal self-test and to
report the outcome.

Some commands or queries apply to a sub-section of the
oscilloscope — for example, a single input channel or a trace on
the display. In such cases, the header must be preceded by a
path name that indicates the channel or trace to which the
command applies. The header path normally consists of a two-
letter path name followed by a colon <:> immediately preceding
the command header.

One of the waveform traces can usually be specified in the
header path (refer to the individual commands listed in System
Commands for details of the values applying to given command
headers}):

c1,C2 Channels 1 and 2
c3,c4 Channels 3 and 41

M1, M2, M3, M4 Memories 1,2, 3, 4
TA, TR, TC, TD Traces A, B, Cand D
EX, EX10, EX5 External trigger

LINE LINE source for trigger

Cl:0FS8T -300 MV
Commands to set the offset of Channel 1 to —300 mV.

Header paths need only be specified once. Subsequent
commands with header destinations not indicated are assumed
to refer 1o the last defined path. For example, the following
commands are identical:

t On four-channel instruments only.




Data

Character data

Example

Example

Numeric Data

About Remote Control
S

C2:VvDIV?; C2:0F8Tr What is the vertical sensitivity
and the offset of channel 27

C2:VDIV?; OPsT? Same as above, without
repeating the path.

Whenever a command/query uses additional data values, the
values are expressed in terms of ASCI| characters. There is a
single exception: the transfer of waveiorms with the
command/guery “WAVEFORM", where the waveform may be
expressed as a sequence of binary data values. Chapter 4 gives
a detailed explanation of waveform format.

ASCIi data can have the form of character, numeric, string or
block data.

These are simple words or abbreviations for the indication of a
specific action.

DUAL_ZOOM ON

Here, the data value "ON” commands that the dual-zoom mode
be turned on (the data value “OFF” in such a case will obviously
have the opposite effect).

However, this can become more complex. In some commands,
where as many as a dozen different parameters are able to be
specified, or where not all the parameters are applicable at the
same time, the format requires pairs of data values. The first
value names the parameter to be modified, while the second
gives its value. Only those parameter pairs changed need
indicating:

HARDCOPY SETUP DEV,EPSON, PORT, GPIB

Here, two pairs of parameters are specified. The first specifies
the device as the EPSON printer (or compatible} and the second
indicates the GPIB port. While the command
‘HARDCOPY_SETUP” allows many more parameters, they are
either not relevant for printers or are left unchanged.

The numeric data type is used to enter quantitative information.

Numbers can be entered as integers or fractions, or in
exponential representation:




TA:VPOS -5 Move the displayed trace of
Trace A downwards by five

divisions.

C2:0FST 3.56 Set the DC offset of Channel 2
to 3.56 V.

TDIV 5.0E-6 Adjust the  timebase to
5 usec/div.

Examples There are many ways of setting the timebase of the instrument to
5 psec/div:

TDIV B5E-6 Exponential notation, without any suffix.

TDIV 5 US Suffix multiplier “U” for 1E-6, with the
{optional) suffix "S” for seconds.

or
TDIV 5000 NS
TDIV 5000E-3 US

String Data This data type enables the transfer of a (long) string of

characters as a single parameter. String data are formed by
simply enclosing any sequence of ASCII characters between
single or double quotation marks:

1-7




Block Data

Response Message Form
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MESSAGE ‘Connect probe to point J3¢

The instrument displays this message in the Message field above
the grid.

These are binary data values coded in hexadecimal ASCII, i.e.
4-bit nibbles translated into the digits 0,...8, A,...F and transmitted
as ASCH characters. They are used only for the transfer of
waveforms (Command "WAVEFORM®) and of the instrument
configuration (Command “PANEL_SETUP")

The instrument sends a response message to the controller, as
an answer to a query. The format of such messages is the same
as that of program messages, i.e. individual responses in the
format of commands, separated by semicolons <;> and ending
with a terminator. They can be sent back to the instrument in the
form in which they are received, to be accepted as valid
commands. In GPIB response messages, the <NL> <EOI>
terminator is always used.

For instance, if the controller sends the program message:

TIME _DIV?;TRIG_MODE NORM;Cl:COUPLING?
(terminator not shown),

The instrument might respond as follows:

TIME DIV 50 NS;Cl:COUPLING D50 (ferminator not
shown).

The response message refers only to  the queries:
“TRIG_MODE” is left out. If this response is sent back to the
instrument, it is a valid program message for setting its timebase
to 50 ns/div and the input coupling of Channel 1 1o 50 w.

Whenever a response is expected from the instrument, the
control program must instruct the GPIB or RS-232-C interface to
read from the instrument. if the controller sends another program
message without reading the response fo the previous one, the
response message in the output buffer of the instrument is
discarded.

The instrument uses somewhat stricter rules for response
messages than for the acceptance of program messages.
Whereas the controlier may send program messages in upper or
lower case characters, response messages are always returned

e




in upper case. Program messages may contain exiraneous
spaces or tabs (white space): response messages will not. And
while program messages may contain a mixture of short and
long command/query headers, response messages always use
short headers by default.

However, the instrument can be forced, using the command
“COMM_HEADER?", to use iong headers, or no headers at all. if
the response header is omitted, the response transfer time is
minimized, but such a response will not be able to be sent back
to the instrument. Suffix units are alsc suppressed in the
response.

if the trigger slope of Channel 1 is set to negative, the query
“C1.TRSL?” might yield the following responses:

C1:TRIG_SLOFE NEG header format: fong
C1l:TRSL NEG header format: short
NEG header format; off

Waveforms which are obtained from the instrument using the
query “WAVEFOBM?” constitute a special kind of response
message. Their exact format can be controlled via the
“‘COMM_FORMAT” and “COMM_QORDER” commands.







Communication via the GPIB Bus

GPIB Structure

Talkers and lListeners

Interface Capabilities

This chapter describes how to remotely control the
oscilloscope using the General Purpose Interface Bus
(GPIB). Discussed are interface capabilities, addressing,
standard bus commands, and polling schemes. See also the
“Utilities” chapter in the accompanying Operator’s Manual
and “Hands-On Guide”,

GPIB is similar to a standard computer bus. But whereas a
computer interconnects circuit cards via a backplane bus, the
GPIB interconnects independent devices by means of a cable
bus. GPIB also carries both program and interface messages.

» Program messages, often called device-dependent
messages, contain programrming instructions, measurement
results, instrument status and waveform data. Their general
form is described in the previous chapter,

» Interface messages manage the bus itself. They perform
functions such as its initialization, the addressing and
“unaddressing” of devices, and the setting of remote and
local modes.

Devices connected by GPIB can be [isteners, talkers, or
controllers. A talker sends program messages to one or more
listeners, while the controller manages the flow of information on
the bus by sending interface messages to the devices.

The oscilloscope can be a talker or listener, but not a controlier.
The host computer must be able to play all three roles.”

The interface capabilities of the oscilloscope include the following
IEEE 488.1 definitions:

e
e —
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For defails of how the controiler configures the GPIB for specific funciions, refer lo the GPIB
intarface manufaciurer's manual.




Addressing

GPIB Signals

Complete Acceptor Handshake

Complete Source Handshake

Partial Listener Function

Complete Talker Function

Complete Service Request Functzonw

. Complete Remote/Local Function

" Complete Device Clear Function .

'Complete Device Trigger

Parallel Poiting remote confsgurabahty

No Controller Functlons

Tri- -state Drivers

Every device on the GPIB has an address. When the remote
control port is set to “GPIB”, using the oscilloscope’s front-panel-
operated “UTILITIES” menus, the instrument can be controlled
via GPIB. When the remote control port is set fo “RS-232" by the
same means, the instrument will execute solely “talk-only”
operations over the GPIB, such as driving a printer. Setting the
oscilloscope to “RS-232" enables the instrument to be controlled
via the RS-232-C port (see next chapter).

If the oscilloscope is addressed 1o talk, it will remain thus
configured until receiving a universal untalk command (UNT), its
own listen address (MLA), or another instrument’s talk address.

Similarly, if the oscilloscope is addressed to listen, it will remain
configured to listen until a universal unlisten command (UNL), or
its own tatker address (MTA), is received.

The bus system consists of 16 signal lines and eight ground or
shield lines. The signal lines are divided info three groups:

1. Data Lines: These eight lines, usually called DIO1 through to
DI08, carry both program and interface messages. Most of
the messages use the 7-bit ASCIl code, in which case D08
is unused.

GPIB




1/0 Buffers

IEEE 488.1 Standard
Messages

2. Handshake Lines: These three lines control the transfer of
message bytes between devices. The process is called a
three-wire interlocked handshake and it guarantees that the
message byiles on the data lines are sent and received
without transmission error.

3. Interface Management Lines: These five lines manage the
flow of information across the interface:

» ATN (ATteNtion): The controller drives the ATN line true
when it uses the data lines to send interface messages
such as talk and listen addresses or a device clear {DCL)
message. When ATN is false, the bus is in data mode for
the transfer of program messages from talkers to
listeners.

¥ IFC (InterFace Clear): The controlier sets the IFC line
true to initialize the bus.

» REN (Remote ENable}: The controller uses this line to
place devices in remote or local program mode.

» SBRQ (Service ReQuest): Any device can drive the SRQ
line true to asynchronously request service from the
controller. This is the equivalent of a single interrupt fine
on a computer bus,

» EO! (End Or identify): This line has two purposes. The
talker uses it to mark the end of a message string. The
controtler uses it to tell devices to identify their response
in a paraliel poll (discussed later in this section).

The instrument has 256-byie input and output buffers. An
incoming program message is not decoded before a message
terminator has been received. However, if the input buffer
becomes full (because the program message is longer than the
buffer), the instrument starts analyzing the message. In this case
data transmission is temporarily halted, and the controller may
generate a timeout if the limit was set too low.

The |EEE 488.1 standard specifies not only the mechanical and
electrical aspects of the GPIB, but also the low-level transfer
protocol — for instance, it defines how a controller addresses
devices, turns them into talkers or listeners, resets them or puts

e —
S e
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them in the remote state. Such interface messages are executed
with the interface management fines of the GPIB, usually with
ATN true.

All of these messages (except GET) are executed immediately
upon reception and not, with normal commands, in chronological
order.

The command list in System Commands does not contain a
command for clearing the input or output buffers, nor for setting
the instrument to the remote state. This is because such
commands are already specified as |EEE 488.1 standard
messages. Refer to the GPIB interface manual of the host
controfler as well as to its support programs, which should
coritain special calls for the exacution of these messages.

The following description covers those IEEE 488.1 standard
messages which go beyond mere reconfiguration of the bus and
have an effect on the operation of the instrument.

Device ClLear In response to a universal Device Clear (DCL) or a Selected
Device Clear message (SDC), the oscilloscope clears the input
or output buffers, aboris the interpretation of the current
command {if any} and clears pending commands. However,
status registers and stalus-enable registers are not cleared.
Although DCL. has an immediate effect it can take several
seconds o execute if the instrument is busy.

Group Execute Trigger The Group Execute Trigger message (GET) causes the
oscilloscope to arm the trigger system. It is functionally identical
1o the “TRG” command.

Remote ENable This interface message is executed when the controller holds the
Remote ENable control line (REN) true and configures the
instrument as a listener. All the front-panel controls except the
menu buttons are disabled. The menu indications on the right-
hand side of the screen no longer appear, since menus cannot

L




Local L.Ockout

Go To Local

InterFace Cilear

Programming GPIB
Transfers

e

now be operated manually. Instead, the text REMOTE ENABLE
appears at the top of the menu field to indicate that the
instrument is set to the remote mode, Whenever the controlier
returns the REN line to false, all instruments on the bus return 1o
GO TO LOCAL. individual instruments can be returned to
LOCAL with the Go To Local message (see below).

Local front-panel control may be regained by pressing the GO
TO LOCAL menu button, unless the instrument has been placed
in Local £ Ockout (LLO)Y mode,

The Local LOckout command (LLO) causes the GO TO LOCAL
menu to disappear. The LLO command can be sent in local or
remote mode but only becomes effective once the instrument
has been set tc the remote mode.

The Go To Local message (GTL) causes the instrument to return
to local mode. All front-panel controls become active and the
normal menus reappear. Thereafter, whenever the instrument is
addressed as a listener it will be immediately reset to the remote
state — except when the LLO command has been sent.

When Local Lockout is activated the scope can only be returned
to its local state by the controller returing the LLO to false. And
whenever the instrument returns to the remote state the local
leckout mode will immediately become effective again.

The interFace Clear message (IFC) initializes the GPIB but has
no effect on the operation of the oscilloscope.

To illustrate the GPIB programming concepts a number of examples
written in BASICA are included here. It is assumed that the controlier
is IBM-PC compatible, running under DOS, and that # is equipped
with a National Instrumentst GPIB interface card. Nevertheless,
GPIB programming with other languages such as C or Pascal is
quite similar to this.

If using another type of computer or GPIB interface, refer to the
interface manual for installation procedures and subroutine calls.

7"Ne-'n‘.v’cmavt Instruments Corporation, 12109 Technology Bowlevard, Austin, Texas 78727, LISA.
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Configuring the
GPIB Driver Hardware

Configuring the
GPIB Driver Software

Check that the GPIB interface is properly installed in the
compuier. |If found that it is not, follow the interface
manufacturer's installation instructions. In the case of the
National Instruments interface, it is possible to modity the base
I/O address of the board, the DMA channel number and the
interrupt line setting using switches and jumpers.

In these program examples, default positions are assumed.

Connect the oscilloscope to the computer with a GPIB interface
cable. Set the GPIB address to the required value. The program
examplas assume a setting of ‘4’

The host computer requires an interface driver that handles the
transactions between the operator's programs and the interface
board. In the case of the National Instruments interface, the
installation procedure copies the GPIB handler GPIB.COM inio the
boot directory, modifies the DOS system configuration file
CONFIG.SYS {0 declare the presence of the GPIB handler,
creates a sub-direciory GPIB-PC, and installs in GPIB-PC a
number of files and programs useful for testing and reconfiguring
the system and for writing user programs.

The following files in the sub-directory GPIB-PC are particularly
useful;

> IBIC.EXE allows interactive control of the GPIB via functions
entered at the keyboard. Use of this program is highly
recommended to anyone unfamiliar with GPIB programming
or the oscilloscope’s remote commands.

» DECL.BAS is a declaration file that contains code to be
included at the beginning of any BASICA application
program. Simple application programs can be quickly writien
by appending the operator's instructions to DECL.BAS and
executing the complete file.

» IBCONF.EXE is an interactive program that allows inspection
or modification of the current settings of the GPIB handler.
To run IBCONF.EXE, refer to the National Instruments
manual,




Simple Transfers

In the program examples in this section, it is assurmned that the
National Instruments GPIB driver GPIB.COM is in its default
state — i.e. that the user has not modified it with IBCONF.EXE.
This means that the interface board can be referred to by the
symbolic name ‘GPIBO" and that devices on the GPIB bus with
addresses between 1 and 16 can be called by the symbolic
names '‘DEV1 to ‘DEV16'".

For a large number of remote control operations it is sufficient fo
use just three different subroutines (IBFIND, IBRD and IBWRT)
provided by National Instruments. The following complete
program reads the timebase setting of the oscilloscope and
displays it on the terminal:

1-8% <DECL.BAS>

100 DEVS$="DEV4"

110 CALL IBFIND(DEVS$,SCOPE%)
120 CMDS="TDIV?"

130 CALL IBWRT(SCOPE%,CMDS$)
140 CALL IBRD{SCOPE%,RDS)
150 PRINT RD$

160 END

Lines 1-99 are a copy of the file DECL.BAS supplied by National
Instruments. The first six lines are required for the initialization of
the GPIB handler. The other lines are declarations which may be
useful for larger programs, but are not really required code. The




sample program above only uses the strings CMD$ and RD$
which are declared in DECL.BAS as arrays of 255 characters.

Lines 100 and 110 open the device "DEV4” and associate with it
the descriptor “SCOPE%". All I/O calls after that will refer to
"SCOPE%". The default configuration of the GPIB handler
recognizes “DEV4” and associates with it a device with GPIB
address 4.

Lines 120 and 130 prepare the command string TDIV? and
transfer it to the instrument. The command instructs the
instrument to respond with the current setting of the timebase.

Lines 140 and 150 reads the response of the instrument and
places it into the character string RDS.

Line 170 displays the response on the terminal.

When running this sample program, the oscilloscope will
automatically be set to the remote state when IBWRT is
executed, and will remain in that state. Pressing the LOCAL
menu button will return the oscilioscope to local mode if the GPIB
handier was modified to inhibit Local LOckout (LLO).

Here is a slightly modified version of the sample program which
checks if any error occurred during GPIB operation:




Additional Driver Calls

199 <DECL.BAS>

100 DEV$="DEV4"

110 CALL IBFIND{DEVS,SCOPE%)
120 CMD$="TDIV?”

130 CALL IBWRT{SCOPE%,CMDS$)
140 IF ISTA% < 0 THEN GOTO 200
180 CALL IBRD(SCOPE%,RD$)
160 IF ISTA% < 0 THEN GOTO 250
170 PRINT RD$

180 IBLOC(SCOPE%)

190 END

200 PRINT “WRITE ERROR ="IBERR%
210 END

250 PRINT "READ ERROR ="IBERR%
260 END

The GPIB status word ISTA%, the GPIB error variable IBERR%
and the count variable IBCNT% are defined by the GPIB handler
and are updated with every GPIB function call. Refer to the
National Instruments manual for details. The sample program
above would report if the GPIB address of the instrument was set
to a value other then 4. Line 180 resets the instrument to local
with a call to the GPIB routine IBLOC.

IBLOC is used to execute the |EEE 488.1 standard message Go
To Local (GTL), i.e. it returns the instrument to the local state.
The programming example above illustrates its use.

IBCLR executes the |EEE 488.1 standard message Selected
Device Clear (SDC).

IBRDF and IBWRTF, respectively, allow data to be read from
GPIB to a file, and written from a file to GPIB. Transferring data
directly to or from a storage device does not limit the size of the
data block, but may be slower than transferring to the computer
memory.

IBRD! and IBWRTI, respectively, allow data to be read from
GPIB to an integer array, and written from integer array to GPIB.
Since the integer array allows storage of up o 64 kilobytes (in
BASIC), IBRDI! and IBWRTI should be used for the transfer of
large data blocks to the computer memory, rather than IBRD or




Service Requests

GPIB

IBWRT, which are limited to 256 bytes by the BASIC string
tength. Note that IBRDI and IBWRT! only exist for BASIC, since
for more modern programming languages, such as C, the
function calls IBRD and IBWRT are far less limited in terms of
data-block size.

IBTMO can be used to change the timeout value during program
execution. The default value of the GPIB driver is 10 seconds ~
for example, if the instrument does not respond to an IBRD call,
IBRD will return with an error after the specified time.

IBTRG executes the IEEE 488.1 standard message Group
Execute Trigger (GET), which causes the oscilioscope to arm the
trigger system.

National Instruments supply a number of additional function calls,
In particular, it is possible to use the so-called board level calls
which allow a very detailed control of the GPIB.

When an oscilloscope is used in a remote application, events
often occur asynchronously — at times that are unpredictable for
the host computer. The most common example of this is the wait
of a trigger after the arming of the instrument: the controller must
wait until the acquisition is finished before it can read the
acquired waveform. The simplest way of checking if a certain
event has occurred is by either continuously or periodically
reading the status bit associated with it until the reguired
transition is detected. Continuous status bit polling is described in
more detail below. For a complete explanation of status bytes
refer to Chapter 5.

A potentially more efficient way of detecting events occurring in
the instrument is the use of the Service Request (SBQ). This
GPIB interrupt line can be used fo interrupt program execution in
the controller. The controller can then execute other programs
while waiting for the instrument. Unfortunately, not all interface
manufacturers support the programming of interrupt service
routines. In particular, National Instruments supports only the
SRQ bit within the ISTA% status word. This requires the user to
continuously or periodically check this word, either explicitly or
with the function call IBWAIT. In the absence of real interrupt
service routines the use of SRQ may not be very advantageous.




Exampie 1

In the default siate, after power-on, the Service ReQuest is
disabled. The SRQ is enabled by setting the Service Request
Enable register with the command “*SRE" and specifying which
event should generate an SRQ. The oscilloscope will interrupt
the controller as soon as the selected event(s) occur by asserting
the SRQ interface line. if several devices are connected to the
GPIB, the controlier may be required to identify which instrument
caused the interrupt by serial polling the various devices.

_may be disabled by c!eanhg the SRE reg.'sfer (“*sae 07,

To assert SRQ in response to the events “new signal
acquired” or “return-to-local” {pressing the soft key/menu
button for GO TO LOCAL).

These events are tracked by the INR register which is reflected in
the SRE register as the INB summary bit in position 0. Since the
bit position 0 has the value 1, the command “SRE 1" enables
the generation of SRQ whenever the INB summary bit is set.

In addition, the events of the INR register that may be

summarized in the INB bit must be specified. The event “new
signal acquired” corresponds to INE bit 0 (value 1) while the
event “return-to-local” is assigned to INE bit 2 (value 4). The total
sum is 1 + 4 = 5. Thus the command “INE 5” is needed:

CMDS=#INE 5;*SRE 1*

o) S A
st
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CALL IBWRT{SCOPE%,CMDS$)

Example 2 To assert SRQ when soft key 4 (fourth menu button from top
of screen) is pressed.

The event “soft key 4 pressed” is tracked by the URR register.
Since the URR register is not directly reflected in STB but only in
the ESR register (URR, bit position 6), the ESE enable register
must be set first with the command “ESE 64" 1o allow the URQ
setting to be reported in STB. An SRQ reguest will now be
generated provided that the ESB summary bit (bit position 5) in
the SRE enable register is set (““SRE 32"}

CMDS=#*ESE 64;*SRE 32"
CALL IBWRT(SCOPE%, CMDS$)




Instrument Polls

State transitions occurring within the instrument can be
remotely monitored by polling selected internal status registers
{see, too, Chapter 5). Four basic polling methods can be used
to detect the occurrence of a given event. These are
continuous, serial, parallel and *IST.

By far the simplest of these is continuous poiling. The other three
are appropriate only when interrupt service routines (servicing
the SRQ line) are supported, or multiple devices on GPIB require
constant monitoring. Emphasizing the differences between these
methods, which are described below, the same example —
determining whether a new acquisition has taken place — is
presented in respect of sach.

Continuous Poll Here, a status register is continuously monitored until a transition
is observed. This is the most straightforward method for
detecting state changes, but may be impracticable in certain
situations, especially with multiple device configurations.

In the following example, the event "new signal acquired” is
observed by continuously polling the INternal state change
Register (INR} uniil the corresponding bit (in this case bit 0, i.e.
value 1) is non-zero, indicating a new waveform has been
acquired. Reading INR clears this at the same time, obviating the
need for an additional clearing action after a non-zero value has
been detected. The command “CHDR OFF’ instructs the
instrument to omit any command headers when responding to a
query, simplifying the decoding of the response. The instrument
will then send 1" instead of “INR 1”;

CMDS="CHDR OFF”
CALL IBWRT (SCOPE%,CMDS)
MASK% = 1 ‘New Signal Bit has value 1°
LOOP% = 1
WHILE LCOP%
CMDS="INR?”
CALL IBWRT{SCOPE%, CMDS)
CALL IBRD{SCOPE%,RDS)
NEWSIG% = VAL{RDS) AND MASK%

e L I B B e e oA
SRR
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Serial Poll

IF NEWSIG% = MASK% THEN LOOP% = 0
WEND

Serial poliing takes place once the SRQ interrupt line has been
asserted, and is only advantageous when there are several
instruments involved. The controller finds which device of a
number has generated the interrupt by inspecting the SRQ bit in
the STB register of each instrument. Because the service
request is based on an interrupt mechanism, serial poliing offers
a reasonable compromise in terms of servicing speed in multiple-
device configurations.

In the following example, the command “INE 1” enables the
event “new signal acquired” to be reported in the INR to the INB
bit of the status byte STB. The command “*SRE 1" enables the
INB of the status byte to generate an SRQ whenever it is set.
The function call IBWAIT instructs the computer to wait until one
of three conditions occurs: &H8000 in the mask (MASK%)
corresponds to a GPIB error, &H4000 to a timeout error, and
&H0B00 to the detection of RQS (ReQuest for Service)
generated by the SRQ bit.

Whenever IBWAIT detects RQS it automatically performs a
serial poll to find out which instrument generated the interrupt. It
will only exit if there was a timeout or ¥ the instrument
“SCOPE%" generated SRQ. The additional function call IBRSP
feiches the value of the status byte which may be further
interpreted. For this to function properly the value of “Disable
Auto Serial Polling” must be set to “off" in the GPIB handler (use
IBCONF.EXE to check):

CMDS=~*CLS; INE 1; *SRE 1~

CALL IBWRT(SCOPE%,CMD$)

MASK% = EHCS800

CALL IBWAIT (SCOPE%, MASK%)

IF (IBSTA% AND &HC000) <> 0 THEN PRINT “GPIB
or Timeout Error” : STOP

CALL IBRSP{SCOPE%, SPR%)

PRINT “Status Byte =.7, SPR%

Board-level function calls can deal simultaneously with several
instruments aftached to the same interface board. Refer to the
Nationa! Instruments manual.




Paralle! Poll

Like serial polling, this is only advantageous when there are several
instruments. In parallel poliing, the controller simultaneously reads
the Individual STatus bit (IST) of all the instruments to determine
which needs service. Because this method allows up to eight
different instruments to be polled at the same time, it is the fastest
way to identify state changes in instruments with this capability.

When a parallel poll is initiated, each instrument returns a status
bit over one of the DIO data lines. Devices may respond either
individually, using a separate DIO line, or collectively on a single
data line. Data-line assignments are made by the controller using
a Paraliel Poll Configure {(PPC) sequence.

In the following example, the command “INE 1" enables the
event “new signal acquired” in the INR to be reported to the INB
bit of the status byte STB. The PaRallel poll Enable register
(PRE) determines which events will be summarized in the IST
status bit. The command “PRE 1” enables the INB bif to set the
IST bit whenever it is itself set. Once parallel polling has been
established, the paraliel-poll status is examined until a change on
data bus line DI02 takes place.

Stage 1: Enable the INE and PRE registers, configure the
controlier for parallel poll and instruct the oscilloscope to respond
on data line 2 (DI02)

CMD1§=%7?_@%"

CALL IBCMD (BRD0%,CMD1$)
CMD§=4INE 1;*PRE 1”

CALL IBWRT (BRD0%,CMD$)

CMD4 $=CHRS (&H5) +CHRS (&H69) +# 77
CALL IBCMD (BRD0%, CMD4S)




Stage 2: Parallel poll the instrument until DIO2 is set

LOOP% = 1
WHILE LOOP%
CALL IBRPP (BRDO%, PPR%)

IF (PPR% AND &H2} = 2 THEN LOOP% = 0
WEND

Stage 3: Disable parallel polling (hex 15) and clear the parallel
poll register

CMD5$=CHRS (&H15)
CALL IBCMD{BRDO%,CMD5$)

CALL IBCMD{BRD0%,CMD1§)
CMDS="*PRE 0O~

CALL IBWRT (BRD0%,CMDS):

e
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*IST Poll

SR

The state of the Individual STatus bit (IST) returned in parallel
polling can also be read by sending the “*IST?" query. To enable
this poll mode, the oscilloscope must be initialized as for parallel
poliing by writing into the PHE register. Since *IST poliing
emulates parallel polling, this method is applicable in all
instances where parallel polling is not supported by the controller.
In the following example, the command “INE 1" enables the

event “new signal acquired” in the INR to be reported to the INB
bit of the status byte STB. The command “*PRE 1” enabies the
INB bit to set the IST bit whenever it is set. The command
“‘“CHDR OFF" suppresses the command header in the
instrument’s response, simplifying the interpretation. The status
of the IST bit is then continuously monitored uniil set by the
instrument:

e
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CMDS$=*CHDR OFF; INE 1; *PRE 1"
CALL IBWRT{SCCOPE%,CMDS)
LOOP% = 1
WHILE LOOP%

CMDE="*TQT?"

CALL IBWRT(SCOPE%, CMDS%)

CALL IBRD(SCOPE%,RDS)

IF VAL(RDS) = 1 THEN LOOP% = 0
WEND
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Driving Hardcopy Devices on the GPIB

DSC & Printer Only

The oscilloscope can be interfaced with a wide range of
hardcopy devices for copying the screen contents to them.
The devices supported are listed with the command
“HARDCOPY_SETUP” (see Systern Commands).

With a hardcopy device connected to the GPIB, one of two basic
configurations can be used. When only the oscilloscope and a
hardcopy device such as a printer are connected o the GPIB, the
oscilloscope must be configured as talker-only, and the hardcopy
device as listener-only, to ensure proper data transfer (see
below).

However, when an external controller is connected to the GPIB, it
must be used to supervise the data transfers. A variety of
schemes can then be used to transfer the oscilloscope screen
contenis {see next page).

The oscilloscope is configured as talker-only using the “GPIB &
RS5282" menus selected using the instrument's front-panel
controls {see the sections "GPIB/RS232 Setup” and “Hardcopy
Setup” in the UTILITIES Chapter of the Operator's Manuaf). The
hardcopy device manufacturer usually specifies an address that
forces the instrument into listening mode, and this as well as the
other necessary settings can be selected using the same menus.

To configure the oscilloscope as talker-only:

1. Press e 3‘ to select “Remote Control from RS-232"
from the (“UTILITIES” menu).

2. Select *GPIB” from the “output to” menu in the
“HARDCOPY” group.

3. Put the hardcopy device in listener-only mode.

SCREEN
DUMP




Printing by GPIB Controller

Data read by controller

DSO sends data to both

The following schemes can be used for driving hardcopy
devices by remote control using the GPIB.

The coniroller reads the data into internal memory, then sends
them to the printer. This alternative can be done with simple high-
level GPIB function calls. The controller stores the full set of
printer instructions and afterwards sends them to the graphics
device. This method is the most straightforward way to fransfer
screen contents, but requires a large amount of buffer storage:

CMDS = “8CDp~

CALYL IBWRT (SCOPE%,CMDS)
FILE$="PRINT.DAT"

CALL: IBRDF (SCOPE%, FILES)
CALL IBWRTF {PRINTER%, FILES)

The oscilloscope sends data to both controller and printer. The
oscilloscope puts the printer instructions onto the bus. The data
is directly put out and saved in scratch memory in the controller.
The contents of the scratch file can later be deleted.

Stage 1: Controller taiker, oscilloscope listener. Issue the screen
dump command

CMD1$=~? @$7: CALL IBCMD(BRD0%,CMD1S§)
CMDS="SCDP”: CALL IBWRT{BRD0%,CMD§)

Stage 2: Oscilloscope talker, controller and printer listeners. Print
data while storing data in scratch file SCRATCH.DAT

CMD2$=%? D%”: CALL IBCMD(BRDO%,CMD2$)
FILE$=“SCRATCH.DAT”: CALL IBRDF (BRD0%,FILES)

DSO talks directly to printer The controller goes info a standby state. The oscilloscope
becomes a talker and sends data directly to the printer. The
controller goes into stand-by and resumes GPIB operations once
the data have been printed, i.e. when an ECI is detected:




%
o

Aoy
AT

i3

Stage 1: Controller talker, oscilloscope listener. Issue the screen
dump command

CMD1$=%?_@§7: CALL IBCMD(BRDO%,CMD1$)
CMD$=%SCDP”: CALL IBWRT (BRD0%, CMDS )

Stage 2: Oscilloscope talker, printer listener. Put controller in
stand-by

CMD2§="7_ D% : CALL IBCMD(BRD0%,CMD2$)
Vi%=1l: CALL IBGTS (BRDO%, V%)

'l Sc_h_eme_s 2 and 3 boar I-level GPIB function cails are
used. Itis assumed that the controller (board), the. scope
-and the printer.are respect;ve!y located at addresses SD' 4
‘and 5. The listener and talker addresses for th '

Z-.controﬂer ‘oscilloscope and printer are

R
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Using the RS-232-C Port

Notation

Connector Pin Assighments

RS$-232-C Configuration

RS-232-C

This chapter describes remote control of the
oscilloscope when the RS-232-C port is used.
It concludes with definitions of the special
RS-232-C commands used for configuring the
oscilloscope, or for simulating GPIB 488.1
messages such as those for placing the
oscilloscope in either remote or local mode.

The port suppors all commands described in the
System Commands section of this manual
However, waveform transfer is only possible in HEX
mode, while the default value for COMM_FORMAT =1/
is set appropriately. The syntax of the response fo @)

WF? is identical to that for GPIB.

CHY DTG R
CHHHO OO GHH

Ceo

In this chapter, characters that cannot be printed in ASCH are
represented by their mnemonics, for example:

<LF> ASCH line feed character whose decimal vailue is 10.

<BS> ASCIl backspace character whose decimal value is 8,

CTRL_U means that the control key and the U key are pressed
simultaneously.

See the section “GPIB/RS232 Setup” in the UTILITIES Chapter
of the oscifloscope Operator's Manual.

The RS-232-C port is full-duplex configured. This means that
both sides, the external controller and the oscilloscope, can send
and receive messages at the same time.

Nevertheless, when the oscilloscope receives a new command, it
stops outputiing.

Transmission of long messages to the oscilloscope should be
done while it is in a triggered mode, and nof while an acquisition
is in progress. This is especially important when sending
waveforms or front-panel setups into the oscilioscope.

The behavior of the RS-232-C port may be set according to the
operator's needs. In addition to the basic setup on the front-panel

S




Echo

Handshake Control

RS-232-C

R

menu, there are “immediate commands”, as well as a special
command "COMM_RS232". Immediate commands consist of the
ASClHt ESCape character <ESC> (whose decimal value is 27),
followed by another character. These commands are interpreted as
soon as the second character has been received.

The serial port may echo the received characters. Echo is useful it
the oscilloscope is attached to a terminal. Echoing can be turned on
or off by sending the two-character sequence <ESC>] or <ESC>[
respectively. Echoing is on by default.

When the oscilioscope intake buffer becomes nearly full, the
instrument sends a handshake signhal 1o the host telling it to stop
transmitting. When this buffer has enough room to receive more
characters, another handshake signal is be sent. These
handshake signals are either the CTRL-S (or <XOFF>) and
CTRL-Q (<XON=) characters, or a signal level on the RTS line.
They are selected by sending the two-character sequence
<ESC>}) for XON/XOFF handshake ~— the default — or <ESC>(
for RTS handshake.




Editing Features

Message Terminators

Examples

The flow of characters coming from the oscilloscope may be con-
trofled either by a signal level on the CTS line or by the
<XON>/<XOFF> pair of characters.

When the oscilloscope is directly connected to a terminai, the
following will facilitate the correction of typing errors:

<BS> or <DELETE> Delete the last character.
CTRL_U Delete the last line.

“Message terminators” are markers that indicate to the receiver that
a message has been completed.

On input to the oscilloscope, the Program Message Terminator is a
character that could be selected. A good choice is a character naver
used for anything else. Such a character is chosen using the
command COMM_RS232 and the keyword El. The default Program
Message Terminatlor is the ASCH character <CR>, whose decimal
value is 13.

The oscilloscope appends a Response Message Terminator to the
end of each of its responses. This is a string, similar to a computer
prompt, which is chosen by the user. This string must not be empty.
The default Response Message Terminafor is “in\”, which means
< F><CR>,

COMM RS232 EI,3

This command informs the oscilloscope that each message it
receives will be terminated with the ASCIl character <ETX> which
corresponds to 3 in decimal.

COMM _RS232 EO, “\r\nEND\r\n”

This command indicates to the oscilloscope that it must append the
string “WWnEND\WAN” to each response.

After these setlings, a host command will look like:
TDIV?<ETX>
The oscilloscope responds:

™IV 1.8
END

3-3




RS-232:C
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SRQ Message Each time the Master Summary Status (MSS) bit of the STatus
Byte (STB}) is set, the SRQ message (a string of characters) is
sent {o the host to indicate that the oscilloscope requests service.
The RS8-232-C SRQ message has the same meaning as the
GPIB SRQ message. if the string is empty, no message will be
sent. This is the default setting. Note that no response message
terminator is added at the end of the SRQ message.

Example CoMM_RS232 SRQ, “\r\n\nSRQ\r\n\a”
When the MSS bit is set, the oscilloscope will send:

a <CR> followed by two <LF>
SRQ
a <CR> followed by one <LF>

and the buzzer will sound.

Long Line Splitting Line spiitting is a feature provided for hosts that cannot accept
lines with more than a certain number of characters. The
oscilloscope may be configured to split responses into many
lines. This feature is very useful for waveform or front-panel
setup transfers although it is applicable to all response
messages. Two parameters control this feature:

Line Separator: Off
-— messages will not be split into lines.

<CR>,<L.F> or <CR><LF>
- possible iine terminators.

Line Length: the maximum number of characters to a line.
Example COMM_RS232 LS,LF,LL,40

s




Remarks

The line separator is the ASCIl character <LF>, the line is a
maximum of 40 characters long (excluding the line separator).

If the oscilloscope raceives the command PNSU?, it may answer:

PNSU#9000001496

AAAASB55000655AR403000580019000000000001
000000000000000000000000000C1IB0O100580000
0000000000000000000000000000000000000000

.

Long commands sent to the oscilloscope may not be split into
lines. If a command sent to the oscilloscope is the response fo a
previous query, the line-split characters (<LF> andfor <CR>)
must be removed,

This also applies to line-split characters inside strings sent to the
oscilloscope,

However, hex-ASCIl data sent to the oscilloscope may contain
line-split characters. If you wish 10 use line splitting, ensure that
neither the input message terminator characters nor the line-gplit
characters occur in the data.




RS-232-C
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Simulating GPIB Commands with RS-232-C

<ESC>C or <ESC>c
Device Clear Command

<ESC>R or <ESC>r
Set to Remote Command
(REN)

<ESC>L or <ESC>I
Set to Local Command

<ESC>F or <ESC>f
Set to Local Lockout
Command

<ESC>T or <ESC>t
Trigger Command {GET)

These special RS-232-C commands can be used for
simuiating GPIB 488.1 messages.

Clears the input and output buffers. This command has the same
meaning as the GPIB DCL or SDC interface messages.

Places the oscilloscope into the remote mode. This command’s
function is the same as the GPIB command asserting the REN line
and setting the oscilloscope to listener.

Places the oscilioscope into local mode. The command clears
local lockout (see below). It has the same function as GPIB setting
the REN line to false.

Disabies the front-panet “LOCAL” button, either immediately, if
the oscilioscope is already in remote mode, or later, when the
oscilloscope is next set to remote.

This disabling of the menu “LOCAL” button is called “Local Lackout”
and can only be cancelled with the <ESC>L command. <ESC>F has
the same meaning as the GPIB LLO interface message.

Rearms the oscilloscope while it is in the “STOP” mode, but
only while the oscilloscope is in remote mode. This command has
the same meaning as the ““TRG” command, as well as having the
same meaning as the GPIB GET interface message.




Waveform Structure‘

Understanding Waveforms

This chapter covers the reading and writing of waveforms in
remote control, and attempts to expiain their structure and
content.

Basic Structure Waveforms can be divided into two basic entities. One is the basic
data array. the raw data values from the oscilloscope’s ADCs
(Analog-to-Digital Converters) in the acquisition. The other is the
accompanying descriptive information, such as vertical and
horizontal scale, and time of day, necessary for a full understanding
of the information contained in the waveform.

This information can be accessed by remote control using the
INSPECT? Query, which interprets it in an easily understood ASCII
text form. It can be more rapidly transferred using the WAVEFORM?
guery, or written back into the instrument with the WAVEFORM
command.

The oscilloscope itself contains a data structure, or template, which
provides a detailed description of how the waveform’s information is
organized.

Waveforms can also be stored in pre-formatted ASCH output’, for
popular spreadsheets and math processing packages, using the
STORE and STORE_SETUP commands.

Waveform Template - This gives a detailed description of the form and content of the
logical data blocks of a waveform, and is provided as a reference.
Although a sample template is given elsewhere in this manual
(see Appendix B), it is suggested that the TEMPLATE? query and
the actual instrument template be used. The templaie may
change as the instrument's firmware is enhanced, and it will help
provide backward compatibility for the interpretation of
waveforms.

L.ogical Data Blocks A waveform normally contains a waveform descriptor block and a
data array block. However, in more complicated cases, one or more
other blocks will be present.

* See Appendix E of the Operator's Manua) for these formats.
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Waveform Structure
e

¥  Waveform Descriptor block (WAVEDESC): This block inciudes
all the information necessary fo reconstitute the display of the
waveform from the data. This includes;

hardware settings at the time of acquisition

the exact time of the event

the kinds of processing that have been performed

the name and serial number of the instrument

the encoding format used for the data biocks

miscellaneous constants,

#» Optional User-provided Text block {USERTEXT): The WFTX
command can be used to put a title or description of a
waveform into this block. The WFTX? gquery command gives
an aiternative way to read it. This text block can hold up to
1660 characters. They can be displayed in the TEXT + TIMES
status menu as four lines of 40 characters,

» Sequence Acquisition Times block (TRIGTIME): This block is
needed for sequence acquisitions fo record the exact timing
information for each segment. It contains the time of each
trigger relative to the trigger of the first segment, as well as
the time of the first data point of each segment relative to its
trigger.

YV VYV VY VY

» Random interleaved sampling times block (RISTIME): This
block is needed for RIS acquisitions to record the exact
timing information for each segment.

» First data array block (SIMPLE or DATA_ARRAY_1): This is
the basic integer data of the waveform. It can be raw or
corrected ADC data or the integer result of waveform
processing.

» Second data array block (DATA_ARRAY_2): This second
data array is needed to hold the results of processing
functions such as the Exirermna (WPQ1 option) or Complex
FFT (WPO02 option). In such cases, the data arrays contain:

e
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FFT

Extrema

Roof trace

Floor frace

Real part

Imaginary part

PARARONEI




Wavefo:m Structure
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Using the INSPECT? Query

guestion
response
guestion
response

INSPECT? “STMPLEY

Cl:INSD “
L0005225
.0001475
.000915

.0017%
0002725

.0005225
«001335
000665
.000815

0.0006475

-0.0013525
—-0.00179

-0.0002275
02.0007725

0.00046
-0.0009775
—0.001665

8.50001E~0 0.000835

The query INSPECT? is a simple way to examine the
contents of a waveform in remote control.

Usable on both the data and descriptive parts, its most basic form is:
INSPECT? “name”

where the template gives the name of a descriptor tem or data
block. The answer is returned as a single string, but may span many
lines. Some typical dialogue:

C1:INSPECT? “VERTICAL OFFSETY

C1:INSP “VERTICAL OFFSET: 1.5625e-0a~
Cl:INSPECT? “TRIGGER_TIMRE~”

Cl:INSP “TRIGGER_TIME: Date = FEB 17, 1994,
Time = 4: 4:29.55807

INSPECT? can also be used to provide a readable translation of the
full waveform descriptor block with:

INSPECT? “WAVEDESCY
The template dump will give details of the interpretation of each of

the parameters. INSPECT? is also used to examine the measured
data values of a waveform using:

INSPECT? “SIMPLE”
For example, for an acquisition with 52 points:

.25001E-¢ ©0.000835
.0011475 0.0011475
-001083  _p.p00079
.0003525 —0.00104

00129 ~3.,0002275
.0005225 g.0012725%

.0012725 G.00096
.000%¢ ~-0.0003525

—-0.000915

—4E-05
06.0011475
0.00096

-0.0003525
-0.00154

~0.000L65
0.0010225

g0.000522%

.00029
.30204

0002275
00071

.00071
~0.00104
~0.001915
-0.0001025




Finally...

These numbers are the fully converted measurements in volts.
Of course, when the data block contains thousands of items the
string will contain a great many lines.

Depending on the application, the data may be preferred in its
raw form as either a BYTE (8 bits) or a WORD (16 bits) for each
data value. In this case the relations given below must be used in
association with WAVEFORM? to interpret the measurement. It
might then say:

INSPECT? “SIMPLE"”,BYTE

The examination of data values for waveforms with two data
arrays can be performed as foliows:

INSPECT? “DUAL" to get pairs of data
values on a single line

INSPECT? “DATA_ARRAY 17 {0 get the values of the
first data array

INSPECT? “DATA_ARRAY 27 1o get the values of the
second data array.

INSPECT? is useful, but it is also a rather verbose way to send
information. As a gquery form only, INSPECT? cannot be used to
send a waveform back into the oscilloscope. Users who require
this capability or speed or both should instead use the
WAVEFORM query or commands. it is possible to examine just
a part of the waveform or a sparsed form of it, using the
WAVEFORM_SETUP command covered later in this chapter.

BASIC users might find it convenient, too, to combine the
capabilities of the inspect facility with the waveform query
command in order to construct files containing a human and
BASIC readable version of the waveform descriptor together with
the full waveform in a format suitable for retransmission fo the
instrument. This can be done for a waveform in a memory
location by sending the command

MC:INSPECT? “WAVEDESC”;WAVEFORM?
and putting the response directly into a disk file.

SRR
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Waveform Strc ure

WAVEFORM?, Related Commands, and Blocks

Interpreting the
Waveform Descriptor

Sk

Using the WAVEFORM? query is an effective way to transfer
waveform data using the biock formats defined in the IEEE-
488.2 standard. Hesponses can then be downloaded back
into the instrument using the WAVEFORM ¢ommand.

All of a waveform’s logical blocks can be read with the single
query:
C1:WAVEFORM?

This is the preferred form for most applications due to its
completeness. Time and space are the advantages when
reading many waveforms with the same acquisition conditions, or
when the interest is only in large amounts of raw integer data.

And any single block can be chosen for reading with a query
such as:

CLlL:WAVEFORM? DAT1

The description in the Systern Commands section provides the
various block names.

The binary response to a query of the form:
C1:WAVEFORM? Of C1l:WAVEFORM? ALL

can be placed in a disk file and then dumped to show the following
hexadecimal and ASCHi formT:

f Done using the GPIB bus with default seffings.




ASCIH Transiation
{-= uninteresting) |
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00 00 00 0B
) 00 00 00 00
oo
00 00 00 00
r 900 00 00 34
. 06 00 00 00
0¢ 00 00 01
46 FE 00 00 C
BE 6B A4 BB &
56 00 00 00 O
- 00 80 00 08
} 0% 00 00 00
53 00 00 00
. 00 00 00 00
} 08 00 00 00
0¢ 00 00 00
07 €8 00 00
00 0r 00 04
3n 0D 8E C9

16 00 0B 00
EC 00 05 00
18 00 03 00
o 05 00 1i 00
" ¥9 00 EA 00
19 00 18 0D

471 (Terminator)

Here, in order fo illustrate the conients of the logical blocks, the relevant parts (see explanations
next page) have been separated. In addition, to facilitate counting, the corresponding Byte Offset
numbering has been restarted each time a new block begins. The ASCIH transiation, only part of
which is shown, has been similarly split and highlighted, showing how its parts correspond io the
binary contents, highlighted in the same fashion,




On the preceding page...

Waveform Structure
i By

b

The first 10 bytes translate into ASCll and resemble the simple
beginning of a query response. These are followed by the string
“$9000000450", the beginning of a binary block in which nine
ASCIl integers are used to give the length of the block (450
bytes}. The waveform itself starts immediately after this, at Byte
number 21. The very first byte is Byte #0, as it is for the first byte
in each block (at the head of each of the three Byte Offset
columns illustrated).

The first objectt is a DESCRIPTOR_NAME, a string of 16
characters with the value WAVEDESC.

Then, 16 bytes after the beginning of the descriptor (or at Byte
#37, counting from the very start and referring to the numbers in
the first Byte Offset column), we find the beginning of the next
string: the TEMPLATE_NAME with the value LECRoY_2_2.

Several other parameters follow. The INSTRUMENT_NAME, 76
bytes from the descriptor start (Byte #37), is easily recognizable.
On the preceding line, at 38 bytes after the descriptor
(Byte #59), a four-byte-long integer gives the length of the
descriptor;

WAVE, _DESCRIPTOR = 00 00 01 5A (hex) = 346,

At 60 bytes from the descriptor start {(or Byte #81) we find
another four-byte integer giving the length of the data array:

WAVE_ARRAY_1 = 00 00 00 68 (hex) = 104.

And at 116 bytes after the descriptor (Byte #137), vet another
four-byte integer gives the number of data points:

WAVE_ARRAY_COUNT = 00 0000 34 (hex) = 52,

Now we know that the data will start at 346 byies from the
descriptor’s beginning (Byte #367), and that each of the 52 data
points will be represented by two byles. The waveform has a total
length of 346 + 104, which is the same as the ASCH string
indicated at the beginning of the block. The final OA at Byte #471
is the NL character associated with the GPIB message
terminator <NL><EQi>.

3 The waveform descriptor can be deciphered with the aid of the waveform template (see
Appendix B),




Interpreting
Vertical Data

As the example was taken using an oscilloscope with an eight-bit
ADC, we see the eight bits followed by a 0 byte for each data
point. However, for many other kinds of waveform this second
byte will not be zero and will contain significant information. The
data is coded in signed form (two's complement) with values
ranging from —32768 = 8000 (hex) to 32787 = 7FFF (hex). If we
had chosen o use the BYTE option for the data format the
values would have been signed integers in the range —128 = 80
(hex) to 127 = 7F (hex). These ADC values are mapped 1o the
display grid in the following way:

#» 0is located on the grid's center axis

» 127 (BYTE format) or 32767 (WORD format) is located at
the top of the grid

» -128 (BYTE format) or —22768 {(WORD format) is located at
the bottom of the grid.

Now that we know how to decipher the data it would be useful to
convert it to the appropriate measured values.

The vertical reading for each data point depends on the vertical
gain and the vertical offset given in the descriptor. For acquisition
waveforms this corresponds to the volis/div and voltage offset
seiected after conversion for the data representation being used.
The template tells us that the vertical gain and offset can be
found at bytes 156 and 160 respective of the descriptor start and
that they are stored as floating point numbers in the IEEE 32-bit
format. An ASCII string giving the vertical unit is to be found in
VERTUNIT, Byte #196. The vertical value is given by the
relationship:

value = VERTICAL_GAIN x data - VERTICAL_OFFSET
In the case of the data shown above we find:

VERTICAL_GAIN = 2.44141e-07 from the floating
point number 3483 126f at byte
177

VERTICAL_OFFSET = 0.00054 from the floating point
number 3A0D 8ECY at byte 181

VERTICAL_UNIT = V = voits from the string 5600 ...
at byte 217

and therefore:




Waveform Structure
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since data[4} = FAOO = 64000 from the hexadecimal
word FAQO at byte 371, Overflows the
maximum. 16 bit value of 32767, so
must be a negative value. Using the
two's complement conversion 64000--2'°
=~-1536

value[4] = -0.000815 V as stated in the inspect
command,

If the computer or the software available is not able to
understand the IEEE floating point values, a description is to be
found in the template.

The data values in a waveform may not all correspond to
measured points. FIRST_VALID_PNT and LAST_VALID PNT
give the necessary information. The descriptor also records the
SPARSING_FACTOR, the  FIRST_POINT, and the
SEGMENT_INDEX to aid interpretation if the options of the
WAVEFORM_SETUP command have been used.

For sequence acquisitions the data values for each segment are
given in their normal order and the segments are read out one
after the other. The important descriptor parameters are the
WAVE_ARRAY_COUNT and the SUBARRAY_COUNT, giving
the total number of points and the number of segments.

For waveforms such as the extrema and the complex FFT there
will be two arrays — one after the other — for the two of the

result.
Calculating a Data Each vertical data value has a corresponding horizontal position,
Point's Horizontal usually measured in time or frequency units, The calculation of
Position this position depends on the type of waveform being examined.

We will treat separately the single sweep, the sequence, and the
interleaved (RIS) waveform. Each data value has a position, i, in
the criginal waveform, with i = 0 corresponding to the first data
point acquired. The descriptor parameter HORUNIT gives a
string with the name of the horizontal unit.

e
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Single-Sweep Waveforms

Sequence Waveforms

interleaved (RIS) Waveforms

x[i] = HORIZ_INTERVAL x i + HORIZ_OFFSET

For acquisition waveforms this time is from the trigger to the data
point in question. it will be different from acquisition to acquisition
since the HORIZ_OFFSET is measured for each trigger.

in the case of the data shown above this means:

HORIZ_INTERVAL = 1e-08 from the floating point
number 322b cc77 at byte 194
HORIZ_OFFSET =  -5.149e-08 from the double

precision floating point number
be6b adbb 51a0 69bb at byte 198

HORUNIT= S = seconds from the string 5300 ... at
byte 262
which gives:
x[0]= -5.149e-088%
X[1]= -4.149e-08 S,

Since sequence waveforms are really many independent
acquisitions, each segment will have its own horizontal offset.
These can be found in the TRIGTIME array. For the n'th segment

x[i,;n} = HORIZ _INTERVAL x i + TRIGGER_OFFSET[n].

The TRIGTIME array can contain up to 200 segments of timing
information with two eight-byte double precision floating point
numbers for each segment.

These are composed of many acquisitions interleaved together.
The descriptor parameter, RIS_SWEEPS gives the number of
acquisitions. The i'th point will belong to the m’th segment where:

m = i modulo (RIS_SWEEPS)
will have a value between 0 and RIS_SWEEPS —1.
Then with:
j=i-m
x[i] = x[i,m] = HORIZ_INTERVAL x j + RIS_OFFSET[m],

where the RIS_OFFSETs can be found in the RISTIME array.
There can be up to 100 eight-byte double precision floating point
numbers in this block. The instrument tries to get segments with
times such that:




WAVEFORM Commands

RIS_OFFSET[i] = PIXEL_OFFSET + (i — 0.5) x
HORIZ_INTERVAL.

Thus, taking as an example a RIS with RIS_SWEEPS = 10,
HORIZ_INTERVAL = 1 ns, and PIXEL_OFFSET = 0.0, we might
find for a particular event that:

RIS_OFFSET[O] =-0.5 ns RIS_OFFSET[1] = 0.4 ns
RIS_OFFSET[2] = 1.6 ns RIS_OFFSET[3] = 2.6 ns
RIS_OFFSET[4] = 3.4 ns RIS_OFFSET[5] = 4.5 ns
RIS_OFFSET[8] = 5.6 ns RIS_OFFSET[7] = 6.4 ns
RIS_OFFSET[8] = 7.6 ns RIS_OFFSET[9] = 8.5 ns

and therefore:

x[0] = RIS_OFFSET[0] = —0.5 ns
x[1] = RIS_OFFSET[1] = 0.4 ns

x[9] = RIS_OFFSET[®]=8.5ns
x[10]=1nsx 10+ (-0.5)=9.5ns
X[11]=1nsx10+04 =104 ns

x[19]=1ns "10+85=18.5ns
x[20] =1 ns " 20 + (-0.5) = 19.5 ns.

Waveforms that have been read in their entirety with the
WAVEFORM? query can be sent back into the instrument using
WAVEFORM and other, related commands. Since the descriptor
contains all of the necessary information, care need not be taken
with any of the communication format parameters. The
instrument can learn all it needs to know from the waveform,

When synthesizing waveforms for display or comparison, in order

to ensure that the descriptor is coherent, read out a waveform of

4-12




the appropriate size and then replace the data with the desired
values.

There are many ways to use WAVEFORM and related
commands to simplify or speed up work. Among them:

» Partial Waveform Readout: The WAVEFORM_SETUP
command allows specification of a short part of a waveform
for readout, as well as selection of a sparsing factor for
reading only every n'th data point.

> Byte Swapping: The COMM_ORDER command allows the
swapping of the two bytes of data presented in 16-bit word
format (can be in the descriptor or in the the dataftime
arrays), when sending the data over the GPIB or RS-232-C
remote-control ports. This allows easier data interpretation,
depending on the computer system used:

¥ Intel-based computers — the data should be sent with
the LSB first, and the command should be CORD LO,

» Motorola-based computers — the data should be sent
with the MSB first (CORD HI). This is the default at
power-up.

» Data Length, Biock Format, and Encoding: The
COMM_FORMAT command gives control over these
parameters. If the extra precision of the lower order byte of
the standard data value is not needed, the BYTE option
allows a saving of a factor of two on the amount of data to be
transmitted or stored. If the computer being used is unable to
read binary data, the HEX option allows a response form
where the value of each byte is given by a pair of
hexadecimal digits.




Waveform Structure

» Data-Only Transfers: The COMM_HEADER OFF mode
enables a response to WF? DAT1 with the data only (the
C1:WF DAT1 will disappear).

If COMM_FORMAT OFF,BYTE,BIN has also been specified,
the response will be mere data bytes (the #90000nnnnn will
disappear).

> Formatling for RS-232-C Users: The COMM RS232
command can assist by splitting the very long WF? response
into individual lines.




High-Speed Waveform Transfer

Example

Several important factors need to taken into account for
achieving maximum continuous-data-transfer rates from
oscilloscope to controller.

The single most important of these is the limiting of work done in
the computer. This effectively means avoiding writing data to disk
wherever possible, as well as minimizing operations such as per-
data-point computations and reducing the number of calls to the
IO system. Ways of doing this include:

3 Reducing the number of points to be transferred and the
number of data bytes per point. The pulse parameter
capability and the processing functions can save a great deal
of computing and a lot of data transfer time if employed
creatively.

>  Attempting to overlap waveform acquisition with waveform
transfer. The oscilloscope is capable of transferring an
already acquired or processed waveform after a new
acquisiion has been started. The total time that the
oscilloscope will be able to acquire events will be
considerably increased if it is obliged to wait for triggers
{livetime},

» Minimizing the number of waveform transfers by using
Sequence Mode to accumulate many triggers for each
transfer. This is  preferable to using  the
WAVEFORM_SETUP command to reduce the number of
data points to be transferred. it also &gmﬂcantly reduces
oscilloscope transfer overhead.

The desirable type of command is:

ARM; WAIT;Cl:WF? to wait for the event, transfer the
data, and then start a new
acquisition.

This line can be “looped” in the program as soon as it has
finished reading the waveform.







Status Registers

Using Status Registers

Overview

A wide range of status registers allows the oscilloscope’s
internal processing status to be determined quickiy at any
time. These registers and the insirument’s status reporting
system are designed to comply with [EEE 488.2
recommendations. Following an overview, starting this
page, each of the registers and their roles are described.

Related functions are grouped together in common status
registers. Seme, such as the Siatus Byte Register (STB) or the
Standard Event Status Register (ESR), are required by the IEEE
488.2 Standard. Other registers are device-specific, and include
the Command Error Register (CMR} and Execution Error
Register (EXR). Those commands associated with {EEE 488.2
mandatory status registers are preceded by an asterisk <*>.

The Standard Event Status Bi {ESB) and the Internal Status
Change Bit (INB) in the Status Byte Register are summary bits of
the Standard Event Status Register (ESR) and the Internal State
Change Register (INR}). The Message Available Bit (MAV) is set
whenever there are data bytes in the output queue. The Value
Adapted Bit (VAB) indicates that a parameter vaiue was adapted
during a previous command interpretation {for example, if the
command “TDIV 2.5 US" is received, the timebase is set fo
2 ms/div along with the VAB bit).

The Master Summary Status bit (MSS) indicates a request for
service from the instrument. The MSS bit can only be set if one
or more of the other bits of STB are enabled with the Service
Request Enable Register (SRE).

Alt Enable registers (SRE, ESE and INE) are used 1o generate a
bit-wise AND with their associated status registers. The logical
OR of this operation is reported to the STB register. At power-on,
all Enabie registers are zero, inhibiting any reporting to the STB.

The Standard Event Status Register (ESR) primarily summarizes
errors, whereas the Internal Siate Change Register (INR) reports
internal changes to the instrument. Additional details of errors
reported by ESR can be obtained with the queries “CMR?",
“DDR?", "EXR?" and "URR?".
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Summary

The register structure conmtains one additional register, not shown
in the figure on the previous page. This is the Parallel Poll Enable
Register (PRE), which behaves exactly like the Service Request
Enable Register (SRE), but sets the “ist” bit (also not shown in
the figure), used in the Parallel Poll. The “ist” bit can also be read
with the “{ST?” query.

if an erroneous remote command — “TRIG_MAKE SINGLE”, for
example ~— is transmitted to the instrument, it rejects the
command and sets the Command Error Register (CMR) to the
value 1 (unrecognized command/query header). The non-zero
value of CMR is reported to Bit 5 of the Standard Event Status
Register (ESR}, which is then set.

Nothing further occurs unless the corresponding Bit 5 of the
Standard Event Status Enable Register (ESE) is set (with the
command ““ESE 32"), enabling Bit 5 of ESR to be set for
reporting to the summary bit ESB of the Status Byte Register
(STB).

If sefting of the ESB summary bit in STB is enabled, again
nothing occurs unless further reporiing is enabled by setting the
corresponding bit in the Service Request Enable Register (with
the command "*SRE 32"). In this case, the generation of a non-
zero value of CMR tipples through to the Master Summary Status
bit {M38), generating a Service Request (SRQ).

The value of CMR can be read and simultaneously reset to zero
at any time with the command “CMR?". The occurrence of a
command error can also be detected by analyzing the response
to ““ESR?”. However, if several types of potential errors must be
surveyed, it is usually far more efficient to enable propagation of
the errors of interest into the STB with the enable registers ESE
and INE.

A command error {CMR]) sets Bit 5 of ESR if:

» Bit5 of ESE is set, ESB of STB is also set, or

» DBit 5 of SHE is set, MSS/RQS of STB is also set and a
Service Request is generated.

R
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Status Byte Register
(STB)

Status Registers
e
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The Status Byte Register (STB) is the instrument's central
reporting structure. The STB is composed of eight single-bit
summary messages {of which three are unused), which reflect
the current status of the associated data structures implemented
in the instrument:

» Bit 0 is the summary bit INB of the internal State Change
Register. 1t is set if any of the bits of the INR are set,
provided they are enabled by the corresponding bit of the
INE register.

> Bit 2 is the Value Adapted bit, indicating that a parameter
value was adapted during a previous command
interpretation.

» Bit 4 is the Message Available (MAV) bit, indicating that the
interface output gueue is not empty.

» Bit 5 is the summary bit £ESB of the Standard Event Status
Register. it is set if any of the biis of the ESR are set,
provided they are enabled by the corresponding bit of the
ESE register.

> Bit 6 is either the Master Summary Status bit (MSS) or the
Request for Service bit (RQS), owing to the STB being abie
to be read in iwo different ways. The command “*STB?"
reads and clears the STB in the query mode, in which case
Bit 6 is the MSS bit, and indicates whether the instrument
has any reason for requesting service.

The Status Byte Register can be read using the query “*STB?”".
The response represents the binary weighted sum of the register
bits. The register is cleared by ““STB?”, “ALST?", “*CLS", or after
the instrument has been powered up.

Ancther way of reading the STB is using the serial poll {see
“Instrument Polfs”, Chapler 2). In this case, Bit 6 is the RQS bit,
indicating that the instrument has activated the SRQ line on the
GPIB. The serial poll only clears the RQS bit. Therefore, the MSS
bit of the STB (and any other bits which caused MSS to be set)
will stay set after a serial poli. These bits must be reset.




Standard Event
Status Register (ESR)

Example

Standard Event Status
Enable Register (ESE)

Example

Service Request
Enable Register (SRE)

The Standard Event Status Register (ESR) is a 16-bit register
reflecting the occurrence of events. The ESR bit assignments
have been standardized by IEEE 488.2. Only the lower eight bits
are currently in use.

The ESR is read using the query “ESR?". The response is the
binary weighted sum of the register bits. The register is cleared with
an “ESR?" or "ALST?” query, a “CLS"” command or after power-on.

The response message “ESR 160" indicates that a command
error occurred and that the ESR is being read for the first time
after power-on. The value 160 can be broken down into 128 (Bit
7) plus 32 (bit 5). See the table on the same page as the ESR
command description for the conditions corresponding to the bits
set.

The “Power ON” bit appears only on the first ““ESR?” query after
power-on because the query clears the register. This type of
command error can be determined by reading the Command
Error Status Register with the query “CMR?". Note that it is not
necessary to read (nor simultaneously clear) this register in order
to set the CMR bit in the ESR on the next command error.

The Standard Event Status Enable Register (ESE) allows one or
more evenis in the Standard Event Status Register 1o be reported to
the ESB summary bit in the STB.

The ESE is modified with the command “ESE” and cleared with the
command “ESE 0", or after power-on. It is read with the query
“ESE?".

“ESE 4” sets bit 2 (binary 4) of the ESE Register, enabling query
errors to be reported.

The Service Reguest Enable Register {SRE) specifies which
summmary bil(s} in the Status Byte Register will bring about a service
request. The SRE consists of eight bits. Setting a bit in this register
allows the summary bit located at the same bit position in the Status
Byte Register to generate a service request, provided that the
associated event becomes true. Bit 6 (MSS) cannct be set and is
always reported as zero in response to the query ““SRE?”,

The SRE is modified with the command “*SRE” and cleared with the
command ““SRE 0", or after power-on. It may be read with the query
*SRE?".




Parallel Poll Enable
Register (PRE)

Example

Internal State Change
Status Register (INR)

internal State Change
Enable Register (INE)

Command Error
Status Register (CMR)

Status Registers

The Parallel Poll Enable Register (PRE) specifies which summary
bit(s) in the Status Byte Register will set the “ist” individual local
message. This register is quite similar to the Service Request
Enable Register (SRE), but is used to set the parallel poll “ist" bit
rather than MSS,

The value of the “ist” may also be read without a Parallel Poll via the
query “iST?". The response indicates whether or not the “ist’
message has been set (values are 1 or 0).

The PRE is modified with the command “PRE” and cleared with the
command “PRE 0", or after power-on. It is read with the query
“PRE?". (See Chapter 2 “Instrument Polis”)

“PRE 5" sets bits 2 and 0 (decimal 4 and 1) of the Parallel Poll
Enable Register.

The Internal State Change Status Register (INR) reports the
completion of a number of internal operations (the events tracked by
this 16-bit-wide register are listed with the “INR?” query in the
Systern Commands section).

The INR is read using the query “INR?”. The response is the binary-
weighted sum of the register bits. The register is cleared with an
“INR?”" or “ALST?” query, a "“CLS” command, or after power-on.

The Internal State Change (INE) allows one or more events in the
Internal State Change Status Register io be reported to the INB
summary bit in the STB,

The INE is modified with the command “INE” and cleared with the
command “INE 0", or after power-on. It is read with the query “INE?”,

The Command Error Stafus register contains the code of the last
command error detected by the instrument. Command error codes
are listed with the command “CMR?”.

The Command Error Status Register may be read using the query
“CMR?". The response is the error code. The register is cleared with
a “CMR?" or "ALST?" query, a ““CLS” command, or after power-on.




Device Dependent Error The Device Dependent Error Status Register (DDR) indicates the

Status Register (DDR) type of hardware errors affecting the instrument. Individual bits in
this register report specific hardware failures. They are listed with
the command “DDR?”.

The DDR is read using the “DDR?” query. The response is the
binary weighted sum of the error bits. The register is cleared with
a “DDR?’ or “ALST?” query, a “CLS” command, or after power-
on.

Execution Error Status  The Execution Error Status Register (EXR) contains the code of
Register (EXR) the last execution error deiected by the instrument. Execution
error codes are listed with the command “EXR?”".

The EXR is read using the “EXR?” query. The response is the
error code, The register is cleared with an "EXR?” or “"ALST?”
query, a “CLS" command, or after power-on.

User Request Status The User Request Status Register (URR) contains the
Register (URR) identification code of the last menu button pressed. The codes
are listed with the command “URR?",

The URR is read using the query “URR?". The response is the
decimal code associated with the selected menu button. The
register is cleared with a “URR?” or “"ALST?” query, a “*CLS”
command, or after power-on.

S
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Commands & Queries

About These Commands & Queries

How They are Listed

How They are Described

When Can They be Used?

This section lists and describes the remote control
commands and queries recognized by the instrument. AH
commands and queries can be executed in either local or
remote state. Where not included here, those for special
options can be found in the opfions’ dedicated Operator’s
Manuals.

The description for each command or query, with syntax and
other information, begins on a new page. The name (header) is
given in both long and short form at the top of the page, and the
subject is indicated as a command or query or both. Queries
perform actions such as obtaining information, and are
recognized by the question mark (7} following the header.

The descriptions are listed in alphabetical order according to their
fong form. Thus the description of ATTENUATION, whose short
form is ATTN, is listed before that of AUTO SETUP, whose short
form is ASET. The two special indexes at the beginning of this
section are designed as reference aids for quickly finding commands
and queries. One lists the commands and queries in alphabetical
order according to short form, while the other groups them according
to subsystem or category.

In the descriptions themselves, a brief explanation of the function
performed is given, This is followed by a presentation of the formal
syntax, with the header given in Upper-and-Lower-Case
characters and the short form derived from it in ALL UPPER-CASE
characters. Where applicable, the syntax of the query is given with
the format of its response.

A short example Hlustrating a typical use is also presented. The GPIB
examples assume that the controller is equipped with a Mational
instruments interface board, which shows calls to the related
interface subroutines in BASIC. The device name of the instrument
is defined as SCOPESA.

The commands and queries listed here can be used with all LeCroy

digital instruments. However, the raised hand symbol ¢ indicates a
note on availability for a particular mode! or option.




Commands & Queries

Command Notation

The following notation is used in the commands:

< > Angular brackets enciose words that are used as
placeholders, of which there are two types: the header path
and the data parameter of a command.

"
#

A colon followed by an equals sign separates a placeholder
from the descripiion of the type and range of values that
may be used in a command instead of the placeholder.

{ } Braces enclose a list of choices, one of which one must be
made.

[ 1 Square brackets enciose optional items.

oms. An ellipsis indicates that the items both to its left and right
may be repeated a number of times.

As an example, consider the syntax notation for the command to
set the vertical input sensitivity;

<channel> : VOLT_DIVv <v_gain>
<channel> : = {c1, c2}
<v_gain> :=50mVic25YV

The first line shows the formal appearance of the command, with
<channel> denoting the placeholder for the header path and
<v_gain> the placeholder for the data parameter specifying the
desired vertical gain value. The second line indicates that either
C1 or 2 must be chosen for the header path. And the third
explains that the actual vertical gain can be set fo any value
between 5 mV and 2.5 V.

Refer to Chapter 1 for an overview of the command functions and
hotation used,




Commands & Queries Tabled by Short Form

Commands & Queries

"Long Forim ' What the: Command/Guery-Does
ACAL ATTO, ¢ _CALIBRATE nables or disables automatzc calibration.
12 |ALST? |ALL STATUS? LSTATUS  Readsand clearsthecontents of all status registers,
13 aRM _ACQUISITIOR  ACQUISITION - 'Changes acquisition state from “stdppéd"sd'*'sirigié """""
| 16 |ASCR |AUTO SCROLL DISPLAY I Controls the Auto Scroll viewing feature,
17 {ASET uwro _sETUR  ACQUISITION 'Md;usts vertical, timebase and trigger parameters
{4 |ATIN | ATTENUATION ' ACQE}ISMON " sefects the verlical attenuiation factor of the probe.
20 |BUZZ _ BumzZER MISCELLANEOUS | Cantrols the builtin piezo-electric buzze. .
8 BWL BANDWIDTH LDMIT  ACQUISITION ! Enablesidisabies the bendwidth-imiting low-pass fiter.
. 21 *CcAL? | *CAL? MISCELLANEOUS | Performs complete intemal caibration of:ne instrument.
§ 3 CPMT | COMM_FORMAT  COMMUNICATION _ Seiects the format for sending waveforn data.
§ 36 . CHDR i COMM ; !-IEADER | COMMUNICATION 5 Controlsiormamng of query responses.
¢ 37 cme icomu mmry | COMMUNICATION | Controls operational level of the RC Assistant. 1
éﬁ 38 CHL | COMM HELP LOG | COMMUNICATION | Retums fhe contents of the RC Assistant log.
24 |CHST | CALL HOST . DISPLAY -+ Allows manuai generaﬂon of a senvice request (SAQ). 4
‘25 ICIM | CLEAR_MEMORY  FUNCTION 3 Ciearst?lespeufed memary. |
27 *CLS . *CLS STATUS I Clears a status data registers. |
96 CLSW CLEAR SWEEPS " FUNCTION | Restarts the cumulative processing functions, B
28 om? ome o 3 STATUS ' Rieads and clears the Command eror Regnstef (CMR). )
30 COLR | COLOR IDISPLAY - Selects color of individual on-screen objects
33 [COMB |COMBINE CHANNELS | ACQUISITION | Controls the channel interieaving function. B
39 comM _ORDER | COMMUNICATION _ | Controls the byte order of waveform data transfers.
40 icORS com Rs232  COMMUNICATION _{ Sefs remote control parameters of the RS-232-C port. |
22 cour | cay ooTRUT  MISCELLANEOUS __ Sets signal type put out at the CAL BNC connector.
43 | crn COUPLING ACQUISITION | Selects the speified lnput channel's coupling mode.
y 44 | crug CURSORJ!EASURE | CURSOR : Spec%ﬁes i‘hetypeof cursor/parameter measuremen’{
47 icrar? CuRsoR_SET? ICURSOR - Allows posttioning of any one of eight cursors. 1
49 {CRVA? COURSOR_VALUE? . CURSOR * Retums frace values meastred by specified cursors, |
32 ICSCH | COLOR_SCHEME DISPLAY |  Selects the display color scherme.
5| DATE ipatE MISCELLANEOUS Changes ine datefime of the intemal realime clock.
52 DDR?  DDR? " ST, ATUS __ Reads, clears the Dewce Dependent Regtster {DDR)
53 iper . DEFINE  FUNCTION * Specifies math expressron for func%xon evaluation.
59 WDELF; : DEI-ETE_FILE ' - MASS STORAGE | Deletes files from mass storage
50 DIR | DIRECTORY  IMASSSTORAGE ' Creates and deletes file dmc:oaeé
DISP | DISPIAY “DISPLAY ' Controis the display screen. )
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DENT DA‘I‘A;POI.N”I‘S  DISPLAY Conzrols boid/smgle plxei dlsplay of sample pomts :
DTJN | DOT_JOIN - DISPLAY | Controls the interpolation lines between data points. |
DZOM DUAL _ZOOM DISPLAY  Sets horizortal magnsflcatlon and posmonmg §
*ESE | *ESE _ STATUS  Sets the Standard Event Status Enable register(ESE). |
*ESR? | *EUR? STATUS . Reads, clears the Event Status Register (ESR).
BXR? EXR? STATUS Reads, clears the EXecution ermor Reglster (EXR).
FCR | FIND_CTR RANGE FUNCTION * Automatically sets the center and width of a histogram.
FCRD | FORMAT CARD  MISCELLANEOUS | Formats the memory card.
FFLP | FORMAT FLOPPY MISCELLANECUS  Formats a floppy disk.
FHDD | FORMAT HDD MASS STORAGE | Formats the removable hard disk, N
FLNM I FILENAME  MASS STORAGE __| Changes defautt fienames. N
FRST | FUNCTION RESET FUNCTION & Reset:.s a waveform-processing function.
UFSCR |FULL SCREEN  :DISPLAY Selects magnified view format for the grid.
|GBWL | GLOBAL_BWL | ACQUISITION Enables/disabies the Global Bandwidth Lirnit
iGRID |GRID o DISPLAY Specifies single-, dua*- or quad-mode grd display.
HCSU | HARDCOPY_SETUP % HARD COPY | Configures the hard-copy driver.
“BCTR | HARDCOPY_TRANSMIT | HARD COPY 1 Sends string of ASCHI characters to hard-copy unit
_ HMAG | HOR_MAGNIFY I DISPLAY Horizontally expands the selected expansion face.
_HPOS | HOR_POSITION (DISPLAY i Horizontaly positions intensified zone's center,
91 D *ION? O +IDN? | MISCELLANEOUS | For identification purposes.
98 SILVD | INTERLEAVED ¥ ACQUISITION Enables/disables random interieaved sampling {RIS).
92 "mE mE | STATUS I Sets the Intermal state change Enable register (INE)
93  TNR? iTNR? | STATUS Fleads, dlears INtemal state change Register (INR.
g5 ¢ INSP? I INSPECT? & WAVEFORM TRANS, & Allows acquired waveform parts to be read,
97 SINMS | INTENSITY { DISPLAY Sets the grid or trace/text intensity level.
99 i1sr  1aT? ' 1 STATUS Reads the current state of the |EEE 488,
100 -KEY  IREY 1 DISPLAY * Displays a string in the menu field.
101 iMGAT  MEASURE_GATE I DISPLAY | Controis hlghhghmg of the measurement gate region.
103 im=c i MESSAGE S DISPLAY Displays a stnng of characters in the message feld.
102 'MSIZ  MEMORY SIZE { ACQUISITION || Selects max_memory length,
104 mzom Mo zoon DISPLAY Sets horizontal magnification and positioning.
E- 105 [OFST |OFFSET i ACQUISITION : Allows output channel vertical offset adjustment.
108 [*opC | *oPC [ STATUS Sets the OPC bt in the Event Status Register (ESR).
107 | *0PT? | *OPT? | MISCELLANEOUS | Identhies oscifioscope opfions.
110 iPACL |PARAMETER CLR CURSOR | Clears all current parameters in Custom, Pass/Fail.
| PACU | PARAMETER CUSTOM CURSCR Controls ';jai'érﬁéte?é with customizable qualifiers.

' De!t_es a speuﬁed parameter in Custom, Pass/Fai
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orm Subsystem . What the Commandfauery Daes
g11(5 .' PAST? | PARAMETER STATISTICS? ' CURSOR e AT current statistics parametervaiues N 3
17 PAVA" PARAMETER_VALUE? CUHSOH - Retums current parameter, mask testvalues. i
427 ipDET | PEAK_DETECT L ACQUISITION  Swiiches the peak detecsor ON and OFF. o
128 'ﬁgcs :ﬁPER CURSOR_SET “CURSOR N Posmons andependem cursors " ‘ 1
N 130 ~ pEev? i PER CURSOR VALGE" ' CURSOR '''''' Retums vaies measured bycurso:s §
133 PELT . PERSIST LAST < DISPLAY  Shows the last trace drawn in a persistence datamap,
ﬁ31 PERS PE‘RSIS'I‘ DISPLAY Erablesor disables the pemlstence dlsp%ay mode.
132 pECL ‘| PERSIST | comn L DISPLAY §Controls color fender:rsg methoci of perssstenoe traces
134 pEeA | PERSIST 8AT  DISPLAY | Setsthecolor sa%ura!]on levef in persistence.
135 PESU  DERSIST SETUP | DISPLAY " Selects display perszsteme duration. |
120 PFCO (PSS FaTL _CONDITION | CURSOR ' Adds a Pass/Fall test condition or custom parameter.
122 |PFCT | PASS _FATI, ( COUNTER . CURSOR | Resets the Pass/Fall ac:quusltlon counters. i
123 | PFDO  (PASS FATL DO CURSOR  Defines desired outcome, actions after Pass/Fail test.
125 | PFMS | PASS _FAIL MASK | CURSOR  Generates tolerance mask on a trace and stores .
126 PFST? | PASS PATL STATUS? - CURSOR * Retums the Pass/Fai test & roragiven ine number. |
108 | BNSU | PANEL_SETUP | SAVE/RECALL Cumplements the "SAVIRST commands. 3
19 *PRE *PRE  STATUS Sets the PaRatiel poll Enable register (PRE).
137 | PRCA? ' PROBE_CAL?  PROBES + Performs auto-calibration of connected cument probe.
138 | PRDG? |PROBE DEGAUSS? PRAOBES Degausses and calibrates the connected curent probe.
130 PRNA | PROBE NAME? : PROBES | Narnes the probe connected o the nstrument. |
_ 140 [ *RCL  |*RCL “SAVE/RECALL Recalis one of five nor- volahle parel seiups. ) 1
142 |RCPN | RECALL mmg:.  SAVE/RECALL | Aecalls & front- panel setup from mass storage. |
141 . REC RECALL WAVEFORM TF!ANS Recalls a file from mass storage o intemal memory )
143 *RST | *mST ) SAVE/RECAIJ., The *RST oommand inttiates a device feset 1
: 145 | *sav *SAV 'SAVE/RECALL ' Siores current state in non-volatie intemal memory. 3
146 SCDP |SCREEN DRM®  HARD COPY V Causes a screen durnp o the hard»copy dewoe
144 SCLK | SAMPLE CLOCK ACQUISITION Afiows control of an extemal imebase.
[ 147 scsv | SCREEN_Save  DISPLAY _ Controls the automatic scroen saver,
148 i8EL SELECT DISPLAY Selects the spemﬂed trace for manual ciisplay COMirol.
149 isEQ sSEQEFE'NCE : ACQUESETEON ! sets the conditions for the sequence mode acqmsmon """
§ 151 F%SRE | *SRE STATUS  ISefsthe Servioe Request Enable register (SRE).
152 i*srE? | *sTBY STATUS _ Reads e contents of the IEEE 488,
155 1ST0  |STORE | WAVEFORM TRANS Stores a trace | in |ntemai memozy ar mass storage
154 sTOR groP  ACQUISITION. glmmedﬁaiely stops s;gnal aoqmsxilon
156 |STPN | STORE_PANEL ISAVE/RECALL Soresfrontpanelsetuplomassstorage.
157 |STST | STORE SETUPR ' WAVEFORM TRANS, | Controls the way in which traces are stored. _
158 8T WAVE:FORM TRANS Stores the waveform temp%a%e 1o mass storage. gj
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£ Subsystem hat the C
160 | TDIV G ACQUISITION ! Modifies the fimebase setting.
159 | mMPL? |  WAVEFORM TRANS. | Produces a complete waveform Iempiate copy.
161 i TRA N DISPLAY | Enables or disables the dlspiay of a trace.
162 TOPA | TRACE OPACTTY DISPLAY Controls the opadity of the trace color.
164 TRCP |TRIC COUPLING ACQUISITION | Sets the coupling mode of the specfied trigger source. 1§
% 165 | TRDL iTRIG DELAY ACQUISITION Ses the time at which the trigger is to ocour. )
| 163 +tre *Tme ACQUISITION | Executes an ARM command. |
| 188 TRLV | TRIG LEVEL ACQUISITION _  Adjusts the trigger level of the specified trigger sowrce.
- 167 :TRLV2 {TRIG_LEVEL 2 ACQUISITION S'Ad]usts the second | trigger threshold reference Ievel
168 =TRMD | TRIG MODE ACQUISITION . Specifies the mgger mode.
169 i TRPA TRIG PATTERN + ACQUISITICN Defines a tngger pat!em
171 TRSE | TRIG_SELECT % ACQUISITION | Selects the condition that wil  rigger acquisition.
174 /TRSL | TRIG SIOPE ACQUISITION i Seisthe trigger slope of the specified trigger source
175 2 TRWI TRIG WINDOW ACQUISITION Sets window amphtude on cunent Edge tngger SOUrCe.
| 176 PSP wmEm? MISCELLANEOUS | Performs an intemal self-test, _—
177 GUBRR? TRR? STATUS Reads, clears User F(equ%t status Register (UAR),
| 180 v v_rpur_nxv ACQUISITION | Sets the vertical sensitivity.
178 L VMAG |} VERT MAGNIFY L DISPLAY Veﬂ}cally expands the specified trace. q
179 /VPOS | VERT POSITION DISPLAY | Adjusts the vertical position of the specified trace. |
181 - *WAI | +“WAI STATUS | Required by the |EEE 488, |
182 IWAIT | wWAIT ACQUISITION &'Prevents new analysis until current is completed.
| iga we . |WAVEFORM * WAVEFORM TRANS. : Transfers a waveform from controlier to scope.
! 185  WPSU | WAVEFORM SETUP WAVEFORM TRANS. | Specifies amount of waveform data o o to controfler.
. 187 . WFTX  WAVEFORM TEXT WAVEFORM‘ERANS. Documents acquistion condifions. |
188 IXYAS? | XY ASSTGN? DISPLAY - Retums traces currently assigned to the XY dispiay. |
180 | XYCO |XY CURSOR_ORIGIN CURSOR Sets origin position of absolute cursor measurements, il
|XY CURSOR_SET CURSOR  Allows positioning of XY valtage cursors. 3
|XY_CURSOR_VALUE?  :CURSOR Retums the current values of the X vs ¥ cizsors. |
XY _DISPLAY DISPLAY _ Enables or d;sablesfheXYdlsplay mode.

XYV SATURA’I‘IOII\T.

I DISPLAY

1 5ef
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Commands & Queries Tabled by Subsystem

ilong Form:

R

What the Command/Query Does

ACQUISITION

— Controlling Waveform Acquisiﬁon

13 ARM + ARM ACQUISITION Changes acquzs:zlon state fmm stcppe{f o ssngle"
|17 ASET | AUTO SETUP _Adjusts vertical, timebase and trigger parameters for display,
14 ATTN ATTENUATION  Selects the vertical attenuation factor of the probe. B
. 18 | BWL | BANDWIDTH LIMIT . Enables or disables the bandwidth- Ismmng Eow-pass filter. |
P 33 COMB | COMBINE_( cx-:mms ' Controls the acguisition system s channet-interieaving tunction.
43 L cPL courLING . Selects the coupt mg mode of the specn‘led mput chamel
82 CBWL GLOBAL_BWL Enables/disables the Global Bandwidth Limit
ILYD _ INTERLEAVED 'Enabies or dssables random |nter|eaved samp ing (RJS)
MSIZ " MEMORY_ SIZE Aliows selection of maximum [memory ength (M-, L-mogels only). ]
OFgT : OFFSE'I‘ - L Alows vertlcal offsei ad}ustment of the specified input char\nel '
PDET | PEAK _DETECT . Switches. tbe peak detector ON and OFF.
SCLE . SAMPLE CLOCK . Altows control of an external imebase.
SEQ | SEQUENCE Sets the conditions for Seguence-mode acquxsnteon o
STOP - STOP .l'rh.rﬁedlately stops signal acqwsmon ' |
TDIV TIME DIV Modifies the timebase setting. ]
TRCP - TRIG COUPLING Sets the couplmg mode of the specified trigger source. |
TRDL | TRIG_ DELAY ' Sets the fime at which the tngger is 20 oceur,
*TRG *TR@ 'Executes an ARM commané """
TRLYV TRIG_LEVEL Adjusts the level of the specﬁsed mgger source.
TRLV2 | TRIG LEVEL 2 Adjusts the second tr|gger thresi'\oid reference level,
TRMD _TRIG_MODE _ Specifies Tr|gger mode. B
TRPA | TRIG_ PA‘I"I‘ERN ‘ - Defines a trigger pattem |
TREE | TRIG_SELECT ‘ Selects the édhdi?lon that wili trlgger éédﬂtSl%lon §
TRSL  TRIG_SLOPE Sets the slope of the specmed trlgger source, §
TRWI TRIG_WINDOW Seis the window amphtude in voits on current Ecige trlgger source §
VDIV | VOLT_DIV Sets the vertical ser;sﬁ;vnty in volts/div. §
. WAILT wArT ' Prevents new command analysfs untit current acquls('(lon
‘ : . completion.
E COMMUNICATION — Setting communicat:on Characteristics
Selects the foaz to be used far send:ng waveform data
| COMM_HEADER Controls formatting of query responses. B
CBi.P . COMMHELP ' Controls operatlorsal level of the RC Assmtant g
CHL | COMM HELP LOG Returns the centents of the RC Assistant Icg
R
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CORD

COMM ORDER

- Controls the byte order of waveform data transfers,

3 40 CORS . COMM RS232 . - Sets remote control paﬁéameters om;éhe RS-232-C pert. - g
CURSOR — Performiny Measurements
£ 44 CRMS . CURSOR ] ASURE . Specifies type of cursor or parameter measurement for dxsplay
CRST? ¢ CURSOR SET? ' Aliows posmomng of any one of eight mdependem cursars.
g 49 CRVA? CURSOR_VALUE? Returns values measured by specified cursors for a  given trace. |
110 BACL PARAMETER_CLR Clears all current parameters in Custom and Pass/Fail modes.
E 115 BADL. PARAMETER DELETE Deletes a spemfled parameter in Custom and Pass/Fail modes,
é 116 PASTY? PARAMETER, S'I‘A'I'ISTICS?I Retumns current statistics values for specmed pulse parameter
gﬁ"? PAVA? . PARAMETER_VALUE? Returns current vajue(s) of parameter(s) and mask tests. o
128 ' PECS . PER_CURSOR_SET Allows pos:tlcnlng of any one of six mc‘fependem cursors.
130 - pECV? PE&W CURSOR_VALUE? Returns values measured by specxfied Gursors for a gsven trace,
120 PPCO PASS_FATL_CONDITION | Adds a Pass/Fail test condition or custorn parameter to display.
122 PFOT ' PASS_FAIL_COUNTER Resets the Pass/Fail acquisition counters.
123 PFDO PASS FAIL_DO Defines desired outcome and actions foliowmg a Pass/Fail test.
§125 PFM3 'PASS_PAIL_MASK Generates a tolerance mask around a chosen trace and stores it.
126  : PFST? PASS FATL_STATOUS? Retums the Pass/Fail test for a given line number.
189 XYCO X¥_CURSOR_ORIGIN Sets positidn of erigin for absolute cursor measurements on XY

dispiay.

XY _CURSOR_SET

Allows posgi:zomng of any of six mdependent XY voltage cursors.

XY CURSOR_VALUR?

© AUPPO_SCROLL

Rezums current values of X VS Y cursors

ispla ylng Wa vefarms _

Controis the Auto Scroll vnewmg §eature

CALI, HOST

_Allows manual generatzon of a service request (SRQ)

. COLOR

Selects color of individual oi)jects lraces, grids or cursors.

COLOR_SCHEME

Selects the display color scheme.

PATA_POINTS

Controls display of samp!e points in singta dnspiay pixels orbold.

DISPLAY Controls the oscﬂloscope d;splay screen.

DOT_JOIN _Controls the interpolation lines between data points.

DUAL_ZOOM Sets horiz. magmfzcanon and pos:homng for alf expancied traces.
x FULL SCB.EEK Selects magmfled view format for the grid.

GRID

Specifies grid dispiay in single, duai or quad mode.

HOR_MAGNIFY

Horizontally expands selected expansion trace.

HOR_POSITION

Horlzontally posmons intensified zone's center on source trace.

INTENSITY

Sets grid or trace/text mtersszty level,

KEY

Displays a string in the menu field.

Controis highlighting of region between parameter cursors,




Commands & Queries

e Long Formfl.::-.

What the Commandlauery Does

MESSAGE

Dispiays a string of charagters in the message field.

i

104 - mzoM MULTT ZOOM - Sets heriz. magmﬂcahon and posmonmg for all expanded traces |

131 PERS 'PERSIST Enables or dlsables the PEI‘SEStenCE Dlsplay mode. )

132 PECL PERSIST COLOR Con:rols color rendenng method of perssstence traces.

133 PELT PERSIST LAST Shows the last trace drawrz ina per5|stence data map.

134 : PESA " PERSIST SAT Sets the color saturation levet in persistence.

135 . PEST ] PERSIST _SETUP Selects dssplay ;)ers:stence duration in Persistence mode.

‘1(4? scsv | SCREEN SAVE Controls the automatic screen saver. i

148 | SEL . SELECT  Selects the specmed trace for manual dlsplay contro% ' Nﬂ
161 RA TRACE . Enables or dlsables the dlsplay of a trace. o

162 TOPA 'TRACE OPACITY Controis the opamty of the trace color. 1
178 - VMAG | VERT_MAGNIFY Vertlcalyexpands the S;)ECIffed trace.

178 VPOS VERT POSI‘I‘ION Adjus%s the vertical posmon of the specified trace.

188 XYAS? C XY _ASSIGN? Returns the traces currer}ﬂy assigned to the XY dnsplay

104 XYps XY _DISPLAY _ Enables or gisables the XY disp! ay mode.

195 XVYSA | XY_BATURATION Sets persistence color saturation levei in XY dxsp y

Performiny Wavefarm Mathemat:caf Operations

CLEAR . MEMORY

S S
. Clears the specified memory.

26 CLSW ' CLEAR SWEEPS ‘ Restarts the cumulatlve procesw funcilons
53 DEF . DEFINE Spemﬂes the math expression {o be. evaluated by a functlon
81 FRET _FUNCTION RESET

Resets a waveform processmg function.

HCBU

HARD COPY — Prinfing the Contents

HARDCOPY SETUP

of the Display Screen

3 Conﬁgures the hard-copy dnver

HCTR_ T

" HARDCOPY TRANSMIT

Sends s’mng of unmodzfled ASCH characters to the hard ccpy unit.

 MASS STORAGE —

 Causes a screen dum mp {o the hard-co,{)y dewce

Creating and Del

tiny File D:rectones

50 DELF DELETE_}?ILE ; De ates files from currently seiected directory on mass storage
60 DIR | DIRECTORY . Creates and de etes file dlrectarzes on mass-storage dewces '
74 FCRD FORMAT CARD Formats the memory card. o
73 i FCR FIND CTR_RANGE Automaﬂcally sefs the center and width of a hlstogram
76 FFLP | PORMAT FLOPPY Formats a floppy disk in the Double- or High- Derxs:ty forrmat. ]
78 FEHDD | FORMAT HDD Formats the removable hard dssk .
72 FLNM 4' FILENAME Changes default fllename of any stored zrace setup or hard copy. §

15

MISCELLANEOUS - Calibration and

Testing

AUTO CALIBRATE

Enabies or disables automatic calibration.

BUZ

n piezo-electric buzzer,
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What the Command/Query Does -
: . Performs a complete internal calsbraflon of the instrument.
22 . cour . CAL_oUTPUT  Sets the type of S|gnal put out at the CAL BNC connector.
E 51 DATE " DATE Changes the dateftime of the intemai real-time clock.
91 *IDN? | *IDN? _Used for identification purposes
107 *opyy | *OPT? o Identifies oscnloscope op%mns
176 *rST? . 47977 Performs an intemal self-test,
PROBE_CAL? Performs a comp ete caiibration of the connected current probe.
138 | PRDG PROBE_DEGADSSS? Degamsses and calibrates the connected current probe.
U pria PROBE_NAME? . Gives an 1dentsf:catlon of the probe connected fo the mstrumenf.' -
ECALL SETUP — Preserving and Restaﬂng Frant-PaneI Settings
109 PNSU PANEL_SETUP Complements the *SAV/*RST commands,
140 *RCL | *RCL Recails one of five non-volatile pane! setups.
142 RCPN | RECALL PANEL Recails a froni-panel setup from mass storage """"" i
143 *RST | *RST Initiates a device reset, i
145 *SAV . *SAV | Stores the current state in non-voliatiie internal memory. i
| STORE_PANEL . Stores the complete front-pane! setup on a mass-storage file. ]
tion and Setfing Up .Servlce Requests
12 ALST? ALL_STATUS? . Reads, clears contents of all {but one) of the status regzsters
27 1 *cLs eCLg  Clears ail the status data registers.
28 CMR? | CMR? Reads and clears contents of CoMmand error Register (CMR).
§2 i DDR? DDR? ' Reads and clears the Device-Dependent error Register (DDR).
65 *ESE *ESE Sets the standard Event Siatus Enable (ESE) regster
i *EgR? *ESR? | Reads and clears the Event Status Register (ESR).
EXR? EXR? S Heads and clears the EXecution error Register (EXR). N
. INE INE Sets the iNternal state change Enable reg:ster {INE).
INR? . INR? Reads and clears the INternal state change Register (INB),
- I8T? L I5T? Individual STatus reads the current state of IEEE 488,
*opC *Qpe ' sets to true the OPC bit {0} in the Event Status Regm%er (ESR).
. *PRE *PRE Sets the PaRallel poli Enabte register (PRE).
*SRE *SRE | Sets the Service Hequest Cnable register (SRE).
52 *SPR? *STHT? . Reads the contents of |EEE 488,
77 URR? i TRR? % Reads and clears the User Request status Regxster {URR) |
181 *WAT *WaT . WAIt to continue — required by IEEE 488. o

Allows acquired waveiorm parts to be read.

10
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__ Long Form What the Command/Query Qoes o
L 141 mEc -- RECALL """"""""" . Recalls w waveform me from mass storage tc !ntemai memones
155 . g1o . STORE . Stores a trace |n one of the internal memones of mass storage
"157 sTsT - STORE SETUP " Controls e way in whach traces are stored.
158 i 9TTM . STORE_: TEMPLM‘E  stores the waveform template ina mass-storage device. §
159 - MpL? TEMPLATE? ".Produces a copy of the tempi ate descrlbmg a com;)lete wavefcrm '
183 WF | WAVEFORM Transfers a waveform from the controller to the oscilloscope.
185 . wrsU i WAVEFORM SETUP ' Spec;fses amount of wavefcrm data for transmlssaon to controtier.
187 WFwa i _WAVﬁf‘.bﬁﬁ_._;l‘.E.i‘.I.‘ bocuments waveform acquisi iti

11




Commands & Queries

DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

12

The ALL_STATUS? query reads and clears the contents of all
status registers: STB, ESR, INR, DDR, CMR, EXR and URR
except for the MAV bit (bit 6) of the STB register. For an
interpretation of the contents of each register, refer to the
appropriate status register.

The ALL_STATUS? query is useful in a complete overview of the
state of the instrument.

ALl_STatus?

ALl_STatus STB, <value>, ESR, <value>, INR, <value>,
DDR, <value>, CMR, <value>, BXR, <value>, URR, <value>

<value> : = 0 {0 65535

The foliowing instruction reads the contents of all the status
registers:

CMD$="ALST?”: CALL IBWRT{SCOPE%,CMDS$):
CALL IBRD(SCOPE%,RSP$): PRINT RSP$

Response message:

ALST TB,000000,ESR, 000052, INR, 000005, DDR, 000000,
CMR, 000004, EXR, 000024, URR, 000000

*CLS, CMR?, DDR?, *ESR?, EXR?, *STB?, URR?




CQUISITION
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DESCRIPTION

COMMAND SYNTAX

EXAMPLE

RELATED COMMANDS

The ARBM_ACQUISITION command enables the signal
acquisition process by changing the acquisition state (trigger
mode} from “stopped” to “single”.

ARM acquisition

The following command enables signal acquisition:
CMDS$=“ARM": CALL IBWRT{SCOPE%,CMDS)

STOP, *TRG, TRIG_MODE, WAIT

13
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COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)
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The ATTENUATION command selects the vertical attenuatibn
factor of the probe. Values of 1, 2, 5, 10, 20, 25, 50, 100, 200,
500, 1000 or 10000 may be specified.

The ATTENUATION? query retumns the attenuation factor of the
specified channel.

<channel> . ATTeNuation <attenuation>

<channel> : ={c1, c2, c3@,c4@3, EX, EX109, EXS@}
<altenuation>: = {1, 2, %, 10, 20, 25, 50, 100, 200, 500,
1000, 10000}

<channel> : ATTeNuation?

<channel> : ATTeNuation <attenuation>

<channel> : {C3,C4} available only on four-channel instruments,

<channel>: {EX10} available on all models except those in the
LC564 and LC584 Series.

<channet>: {EX5} available only on LC564 and LC584 Series
models.

The following command sets to 100 the aftenuation factor of
Channel 1:

CMDE="CL:ATIN 100%: CALL IBWRT{SCOPE%,CMDS$)




Commands & Queries

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The AUTO_CALIBRATE command is used to enable or disable
the automatic calibration of the instrument. At power-up, auto-
calibration is turned ON, i.e. all input channels are periodicafly
calibrated for the current input amplifier and timebase settings.

The automatic calibration may be disabled by issuing the
command ACAL OFF. Whenever it is convenient, a *CAL? query
may be issued to fully calibrate the oscilloscope. When the
oscilloscope is returned to local control, the periodic calibrations
are resumed.

The response to the AUTO_CALIBRATE? query indicates
whether auto-calibration is enabled.

Autc_CALibrate <siate>
<state> : = {ON, OFF}

Auto_ CAlLibrate?
Auto_CALibrate <siale>

The following instruction disables auto-calibration:
CMD$=“ACAL OFF”: CALL IBWRT (SCOPE%, CMD$)

*CAL?

15
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COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPiB)

RELATED COMMANDS
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The AUTO_SCROLL command and query controls the Auto
Scroll feature, accessed through the front-panel using the “MATH
SETUP" button and “ZOOM + MATH” menus. This automatically
moves the selected trace (or all traces if multi-zoom is on) across
the screen. The command turns the scroll on and off and sets the
scrolling speed in divisions per second, and the query returns the
current scroll rate.

Auto_SCRoll <rate>

<rate> : = scroll rate in divisions per second in the range -10.0 to
10.00. A positive value causes it to scroll to the right
while a negative value scrolls to the left. 0 will stop the
scrolling.

Auto_SCRoll?
Auto_SCRoll <rale>

The following instruction activates Auto Scroll and start scrolling
the data to the right at a rate at 2 s/div.:

CMD$="ASCR 2”: CALL IBWRT (SCOPE%,CMDS$)

MULTI_ZOOM, HOR_MAGNIFY, HOR_POSITION
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DESCRIPTION

COMMAND SYNTAX

@ AVAILABILITY

EXAMPLE

The AUTO_SETUP command attempts to display the input
signal(s} by adjusting the vertical, timebase and trigger
parameters. AUTO-SETUPR operates only on the channels whose
traces are currently turned on. If no traces are tumed on,
AUTO_SETUP operates on all channels and turns on all of the
traces.

If signals are detected on several channels, the lowest numbered
channel with a signal determines the selection of the timebase
and trigger source.

If only one input channel is turned on, the timebase will be
adjusted for that channel.

The <channel>: AUTO_SETUP FIND command adjusts gain
and offset only for the specified channel.

<channel> ;| Auto_SETup [FIND]
<channel> : = {c1, c2, c3¥ ca9)

If the FIND keyword is present, gain and offset adjustments will
be performed only on the specified channel. In this case, if no
<channei> prefix is added, then an auto-setup will be performed
on the channel used on the last ASET FIND remote command. In
the absence of the FIND keyword, the normal auto-setup wili be
performed, regardiess of the <channel> prefix.

<channel> : = {C3,C4} only on four-channel instruments.

The following command instructs the oscilloscope to perform an
auto-sefup:

CMD$=“ASET”: CALL IBWRT{SCOPE%,CMD$)

17
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EXAMPLE
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BANDWIDTH_LIMIT enables or disables the bandwidth-limiting
fow-pass filter. When Global_BWL (see page 82) is on the BWL
command applies to all channels; when off, the command is
used to set the bandwidth individually for each channel. The

response to the BANDWIDTH_LIMIT? Query indicates whether

the bandwidth filters are on or off.
BandWidth Limit <mode>

Cr, altemnatively, to choose the bandwidth limit of an individual
channel or channels when Global_BWL is off

Bandwidth_Limit <channel>,<mode>[, <channel>, <mode>
[, <channel>, <mode>[, <channel>, <mode>1]]

13
<mode> @ = {OFF, ON, 200MHZY}
<channel> ;| = {c1, cz,c3€3,c4@}
Bandwidth_Limit?

When Giobal_BWL. is on, or if Global_BWL is off and all four
channels have the same bandwidth limit, the response is:
BandWidth_Limit <mode>

Or, alternatively, if at least two channels have their bandwidth limit
filters set differently from one another, the response is:

Bandwidth Limit <channel>, <mode>[, <channel>, <mode>
[« <channel>, <mode>[, <channel>, <mode>][]

Not available on some models. And the 200 MHz setting is
availabie only on certain models.

{C3, C4} : Available only on four-channel modeis,

The following turns on the bandwidth filter for all channels, when
Global_BWL is on {(as it is by default):

CMDS="BWL ON”: CALL IBWRT{SCOPE%,CMD$)

The following turns the bandwidth filter on for Channel 1 only (the
first instruction tums off Global_BWL):
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CMD$=""GBWL: OFF”: CALL IBWRT (SCOPE%,CMDS)
CMDS="BWL C1,0N”: CALL IBWRT{SCOPE%,CMD$)

RELATED COMMANDS GLOBAL_BWL

19
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COMMAND SYNTAX

EXAMPLE (GPIB)
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The BUZZER command controls the built-in piezo-electric
buzzer. This is useful for attracting the attention of a local
operator in an interactive working application. The buzzer can
either be activated for short beeps (about 400 ms long in BEEP
mode} or continuously for a certain time interval selected by the
user by turning the buzzer ON or OFF. This command is only
usable in oscilloscopes fitted with the CLBZ hard option.

BUZZer <state>
<state> ; = {BEEP, ON, OFF}

Sending the following code will cause the oscilloscope to sound
wo short tones.

CMDS="BU%Z BEEP;BUZZ BEEP”:
CALL IBWRT (SCOPE%, CMDS)
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The *CAL? guery cause the oscilloscope to perform an internal
self-calibration and generates a response that indicates whether
or not the instrument completed the calibration without error, This
internal calibration sequence is the same as that which occurs at
power-up. At the end of the calibration, after the response has
indicated how the calibration terminated, the instrument returns
to the state it was in just prior o the calibration cycle.

*CAL?

*CAL <diagnostics>
<diagnostics> : = 0 or other
0 = Calibration successful

The following instruction forces a self-calibration:

CMDS=~%CAL?”: CALL IBWRT(SCOPE%,CMD$):
CALL IBRD(SCOPE%,RD$): PRINT RDS

Response message (if no failure): *¢can ©

AUTO_CALIBRATE

21
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COMMAND SYNTAX
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RESPONSE FORMAT

@ AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The CAL_OUTPUT command is used to set the type of signal
put out at the CAL BNC connector.

Cal OUTput <modes[, <level>], <rate>]]

Cal_OUTput PULSE|, <width>]

<mode> ! = {OFF, CALSQ, CALPU, PF, TRIG, LEVEL@, PULSE@?, TRDY)
<level>: = 0.0t0 1.00 Vinto 1 MQ

<rate> : = 500 to 2 000 000 Hz

<width> : = 10 us to 10 s (applies only to PULSE),

Cal_OUTput?

Cal_OUTput <mode> <levels[<rates]

<mode>: PULSE or LEVEL will only be accepted if the
Cal_OUTput? mode was previously OFF.

The following command sets the calibration signal to give a 0-0.2
volt pulse of 25 ns width at a 10 kHz rate:

CMD$="COUT CALPU,0.2 V,10 kHz":
CALL IBWRT (SCOPE%, CMDS)

PASS_FAIL DO
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ADDITIONAL INFORMATION

CALSQ Provides a sguare signal

. CALPU ~ Provides a pulse signa!

- o o pASS]FNL o

TRIG Trigger Out mode

. LEVEL Provides a DC signal at the requested level

. OFF - Provides no signal (ground level)

PULSE Provides a single pulse

. TRDY  Trigger is ready for a new acquisition

23
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COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The CALL_HOST command allows the user to manually
generate a service request (SRQ). Once the CALL_HOST
command has been received, the message “Call Host” wili be
displayed next to the lowest bution on the menu-button column
immediately next to the screen. Pressing this button while in the
root menu sets the User Request status Register (URR) and the
URQ bit of the Event Status Register. This can generate a SRQ
in local mode, provided the service request mechanism has been
enabled.

The response to the CALL_HOST? query indicates whether
CALL HOST is enabled (on) or disabled (off).

Call_HoST <sgstate:>

<state> ! = {ON, OFF}
Call_HoST?
Call_HoST «state>

After executing the following code an SRQ request will be
generated whenever the button is pressed (it is assumed that
SRQ servicing has already been enabled):

CMD$=%CHST ON*: CALI IBWRT{SCOPES%,CMD$)

URR
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DESCRIPTION The CLEAR_MEMORY command clears the specified memory.
Data previously stored in this memory are erased and memory
space is returned to the free memory pool.

COMMAND SYNTAX CLear Memory < Memorys

<memory> = {M1, M2, M3, M4}

EXAMPLE (GPIB) The following command clears the memory M2,
CMD$=#CLM M27: CALL IBWRT(SCOPE%,CMD$)

RELATED COMMANDS STORE

25
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COMMAND SYNTAX

EXAMPLE (GPIB)

RELATED COMMANDS
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The CLEAR_SWEEPS command restarts the cumulative
processing functions: summed or continuous average, extrema,
FFT power average, histogram, pulse parameter statistics,
pass/fail counters, and persistence.

CLear SWeeps

The following example will restart the cumulative processing:
CMD$=”CLSW” : CALL IBWRT(SCOPE%,CMDS)

DEFINE, INR
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DESCRIPTION The *CLS command clears all the status data registers.

COMMAND SYNTAX *CLS

EXAMPLE (GPIB) The following command causes all the status data registers to be
cleared:

CMD$="*CLS”: CALL IBWRT (SCOPE%,CMD$)

RELATED COMMANDS ALL_STATUS, CMR, DDR, *ESR, EXR, *STB, URR

27
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QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The CMR? query reads and clears the contents of the CoMmand
error Register (CMR) — see table next page — which specifies
the last syntax error type detected by the instrument.

CMR?

CMR <value>
<value> : =010 13

The following instruction reads the contents of the CMR register:

CMDS="CMR?"”: CALL IBWRT{SCOPE%,CMDS):
CALL IBRD{SCOPE%,RSP%): PRINT RSPS

Response message:
CMR 0

ALL_STATUS?, *CLS
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ADDITIONAL INFORMATION

Value Description
“ 1 o 1 Unrécognized corﬁrﬁéﬁd/query header
2 . - {llegal header path .
3 | - lllegal number
4 ‘ !.I.i.e.g.él numbersufix
| 5 Unrecognized keyﬁéur.d"
6 String error
7 GET embeddé.d m énother messége .........
10 Ari’:itrary daté block expected
11
12
13 Extra bytes detected during de::inite length ciata.blc;ézl.c. transfer
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COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMARNDS
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The COLOR command is used to seiect the color of an individual
display object such as text, trace, grid or cursor.

The response to the COLOR? query indicates the color assigned
to each display object, whether or not it is currently displayed.

Note: This command is only effective if the color scheme (CSCH)
is chosen from U1...U4.

COLoR <object, color>],...<object>,<colors]

<object> : = {BACKGND, C1, C2, C3, C4, TA, TB, TC, TD,
GRID, TEXT, CURSOR, NEUTRAL, WARNING],

<color> ; = { WHITE, CYAN, YELLOW, GREEN, MAGENTA,
BLUE, RED, LTGRAY, GRAY, SLGRAY, CHGRAY, DKCYAN,
CREAM, SAND, AMBER, OLIVE, LTGEEN, JADE, LMGREEN,
APGREEN, EMGREEN, GRGREEN, OCSPRAY, ICEBLUE,
PASTBLUE, PALEBLUE, SKYBLUE, ROYLBLUE, DEEPBLUE,
NAVY, PLUM, PURPLE, AMETHYST, FUCHSIA, RASPERY,
NEONPINK, PALEPINK, PINK, VERMIL, ORANGE, CERISE,
KHAKI, BROWN, BLACK}

COLoR?

COLoR <object>, <color>[, ...<object>, <color>]

Available on color instruments only.

The following instruction selects color scheme U1, and then red
as the color of Channel 1:

CMD$=~CSCH Ul”: CALL IBWRT(SCOPE%,CMD$)
CMD$=%COLR C1,RED”: CALL IBWRT (SCOPE%, CMDS)

COLOR_SCHEME, PERSIST_COLOR




ADDITIONAL INFORMATION
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WHITE White  OCSPRAY . Ocean Spray
CYAN | Cyan ICEBLUE lce Biue
 YELLOW . Yaellow PASTBLUE | Pastel Blue
GREEN Green PALEBLUE Pale Blue
 MAGENTA . Magenta SKYBLUE - Sky Blue
BLUE - Blue ROYLBLUE BRoyal Blue
'RED . Red DEEPBLUE DeepBlue
| LTGRAY LightGray NAVY Navy
GRAY  Gray PLUM ' Plum i
§ SLGRAY Slate Gray _PURPLE Purple
CHGRAY Charcoal 'G'ray o AMETHYST ; Amethysf' o i
DECYAN Dark Cyan FUCHSIA Fuchsia -
CREAM . Cream RASPB . Raspberry
P o e R —
 AMBER . Amber PALEPINK Pale Pink d
 OLIVE - Oive PINK - Pink 1
LTGREEN Light Green VERMIL Vermition |
. JADE Jade ORANGE - Orange 4
LMGREEN Lime Green CERISE Cerise |
 APGREEN - Apple Green KHAKT - Khaki ]
 EMGREEN | Emerald Green BROWN ' Brown |

' Grass Green

: Blck

Display Object Display Obggect

- BACKGND Background CURSOR cursors g

Cl..c4 Channel Traces WARNING - Warning Messages g

' TA..TD Function Traces NEUTRAL Neutral color §
GRID Grid lines OVERLAYS - Menu background color

{F_i_.xl_i __Screen}
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COMMAND SYNTAX
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RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The COLOR_SCHEME command is used to select the color
scheme for the display.

The response to the COLOR_SCHEME? query indicates the
color scheme in use.

Color_SCHeme <Scheme:>
<scheme >:!={1, 2, 3, 4, 5, 6, 7, Ul, U2, U3, U4}

Color_SCHeme?

Color SCHeme <sScheme:

This command and query is available only on color instruments.

The following instruction selects the user color scheme U2:
CMD$=“CSCH U2"”: CALL IBWRT (SCOPE%,CMDS$)

COLOR, PERSIST_COLOCR
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BESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

@5 AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

ommand/Query

On most models whose channels can be combined, the
COMBINE_CHANNELS command controls the channel
interleaving function of the acquisition system (see the Operator’s
Manual for an explanation of which models combine channels
and how). The COMBINE_CHANNELS? query returns the
channel inferleaving function’s current status.

COMBine channels <state>

<state> : = {1?5, 2,49, Awo@}
COMBine_ channels?

COMB <sgtate>

<state>1 and AUTO are only available on LCE84 Series instruments.

<state>4 can be used on the four-channel oscilloscopes of the
9344C, LC374 and LC584 Series, as well as on models in the
8354C, 9374C, 9384C, LC334, LC534 and LC574 Series using the
supplied adapter.

The following instruction engages channel interleaving between

Channels 1 and 2, and Channels 3 and 4 on four-channel
instruments:

CMDS=“COMB 2%: CALL IBWRT (SCOPE%,CMD$)

Only on LC584 Series models, the following instruction sets Auto-
Combine mode:

CMDS=*COMB AUTO”: CALL IBWRYT (SCOPE%,CMD$)

TDIV

33




PESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

The COMM_FORMAT command selecits the format the
oscilloscope uses to send waveform data. The available options
allow the block format, the data type and the encoding mode to
be modified from the defauit settings.

The COMM_FORMAT? query returns the currently selected
waveform data format.

Comm_ForMaT <block_format>, <data_type>, <encoding>
<block_format> : = {DEF9, INDO, OFF}

<data_type> | = {BYTE, WORD}

<encoding> : = {BIN, HEX}

{(GPIB uses both encoding forms, RS-232-C always uses HEX)

initial settings (i.e. after power-on) are:
For GPIB: DEF9, WORD, BIN
For RS-232-C. DEF9, WORD, HEX

Comm_ForMaT?
Comm_ForMaT <block_format> <data_type>,<encoding>

The following code redefines the transmission format of
waveform data. The data will be transmitted as a block of
indefinite length. Data will be coded in binary and represented as
8-bit infegers.

CMDS$=“CFMT IND(,BYTE,BIN”: CALL IBWRT{SCOPE%,CMD$)

ADDITIONAL INFORMATION BLOCK FORMAT

34

DEFS: Uses the IEEE 488.2 definite length arbitrary block
response data format. The digit 9 indicates that the byte
count consists of 9 digits. The data block directly follows
the byte count field.

For example, a data block consisting of three data bytes
would be sent as;

WF DATL, #95000000003<DAB><DAB><DAB>




RELATED COMMANDS
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where <DAB> represents an eight-bit binary data byte.

INDO: Uses the IEEE 488.2 indefinite length arbitrary block
response data format.

A <NLAEND> (new line with EOQI) signifies that block
transmission has ended.

The same data bytes as above would be sent as:
WE DAT1, #0<DAB><DAB><DAB><NLAEND>

OFF: Same as INDO. In addition, the data block type identifier
and the leading #0 of the indefinite length block will be
suppressed. The data presented above would be sent
as:

WF <DAB><DAB><DAB><NLAEND>

Note: The format OFF does not conform io the IEEE 488.2
standard and is only provided for special applications where the
absolute minimum of data transfer may be important.

DATA TYPE

BYTE: Transmits the waveform data as eight-bit signed
integers (one byte).

WORD: Transmits the waveform data as 16-bit signed integers
(two bytes).

Note: The data type BYTE transmits only the high-order bits of
the internal 16-bit representation. The precision contained in the
fow-order bits is lost.

ENCODING
BIN: Binary encoding {GPIB only)

HEX: Hexadecimal encoding (bytes are converted to 2
hexadecimal ASCH digits (0, .9, A, ...F))

WAVEFORBM
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RELATED COMMANDS
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The COMM_HEADER command controls the way the
oscilloscope formats responses to gueries. The instrument
provides three response formats: LONG format, in which
responses start with the long form of the header word; SHORT
format, where responses start with the short form of the header
word; and OFF, for which headers are omitted from the response
and suffix units in numbers are suppressed. Until the user
requests otherwise, the SHORT response format is used.

This command does not affect the interpretation of messages
sent to the oscilloscope. Headers may be sent in their long or
short form regardiess of the COMM_HEADER setting.

Querying the vertical sensitivity of Channel 1 may result in one of
the followin

C1:VOLT_DiV 200E-3 V

C1:VDIV 200E-3 V

200E-3

Comm_HeaDeR <modes
<mode: . = {SHORT, LONG, OFF)}

Note: The default mode, i.e. the mode just after power-on, is
SHORT.

Comm HeaDeR?
Comm_HeabDeR <modes>

The following code sets the response header format to SHORT:
CMD3=%CHDR SHORT": CALL IBWRT(SCOPE%,CMD$)

COMM_HELP_LOG
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~ COMM_HELP, CHLP |

 Command/Query

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GP1B)

RELATED COMMANDS

The COMM_HELP command controls the level of operation of
the diagnostics utility Remote Control Assistant (see oscilloscope
Operator's Manual), which assists in debugging remote control
programs. Sslected when using the instrument's front-panel via
the *UTILITIES” and “SPECIAL MODES" menus, Remote
Control Assistant can log all message transactions occurting
between the external coniroller and the oscilloscope. The log
may be viewed at any time in the provided menu on the screen
and has four levels to choose from:

OFF  Don't assist at ali.

EO Log detected Errors Only (default after power-on}.

FD Log the Full Dialog between the controller and the
oscilloscope.

RS Log the Full Dialog and send it to a recording device
connected fo the RS232 port.

Comm_HeLP <level>
<level> ;: = { O¥F, EO, FD, RS, }

The default level (i.e. the level just after power-on) is EO.

Comm Hel.P?

Comm_HelLP <level>

After sending this command, all the following commands and
respenses will be logged:

CMD$="CHLP FD”: CALL IBWRT{SCOPE%,CMDS$)

COMM_HELP_LOG

37
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RESPONSE FORMAT

EXANMPLE (GPIB)

RELATED COMMANDS
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The COMM_HELP_LOG query returns the current contents of
the log generated by the Remote Control Assistant (see CHLP
description). if the optional parameter CLR is specified, the log
will be cleared after the transmission. Otherwise, it will be kept.

Comm_HeLP_Log? [CLR]
Comm _Help Log <siring containing the logged texts>

The following code reads the remote control log and prints it:
CMD$="CHL?": CALL IBWRT(SCOPE%,(¥D$)PRINT

COMM_HELP
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Word

Commands & Queries

The COMM_ORDER command controls the byte order of
waveform dala transfers. Waveform data may be sent with the
most significant byte (MSB) or the least significant byte (LSB) in
the first position. The default mode is the MSB first.

COMM_ORDER applies equally to the waveform’s descriptor and
time blocks. In the descriptor some values are 16 bits long
{*word"), 32 bits long (“long “or “float”), or 64 bits long (“double™).
In the time block all values are floating values, i.e. 32 bits long.
When “COMM_ORDER HI” is selected, the most significant byte
is sent first. When “COMM_ORDER LO” is specified, the least
significant byte is sent first.

The COMM_ORDER? query returns the byle transmission order
currently in use.

Comm_ORDer <mode>
<mode> : = {HI, LO}

Note: The initial mode, i.e. the mode after power-on, is HI.
Comm_ORDer?

Comm_ORDer <mode>

The order of fransmission of waveform data depends on the data
type. The following table illustrates the different possibilities.

<MSB><LSB> <L 8B><MSB>

Long/Float <MSB><byte2><byte3><LSB> | <LSB><byte3><byle2><MSB>
Doubie . <MSB><byte2>.. <byte7><LSB> <[.SB><byte7>.. .<byte2><MSB> g
Do j <MSB>. ¢ <LSB><byte?>... _
RELATED COMMANDS WAVEFORM
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The command COMM_RS232 seis the parameters of the
RS-232-C pont for remote control,

The COMM_RS232? query reports the settings of the
parameters,

Note: This command is ONLY valid if the oscilloscope is being
rernotely controlled via the R§-232-C port.

The parameters are:

(a) End Input character: When received by the oscilloscope,
this character is interpreted as the END-of-a-command
message marker. The commands received will be parsed
and executed.

{(b) End OQutput string: The oscilloscope adds this string at the
end of a response message. When the host computer
receives this string, it knows that the oscilloscope has
completed its response.

(c) Line Length: This parameter defines the maximum number
of characters sent to the host in a single line. Remaining
characters of the response are output in separate additional
lines. This parameter is only applicable if a line separator has
been selected.

(d) Line Separator: This parameter is used to select the line-
splitting mechanism and to define the characters used to split
the oscilloscope response messages into many lines.
Possible line separators are: CR, LF, CRLF. <CR>, <LF> or
<CR> followed by <LF>. These are sent to the host computer
after <line_length> characters.

(e) SRQ string: This string is sent each time the oscilloscope
signals an SRQ to the host computer.

Some parameters of this command require ASCIl strings as
actual arguments. In order to facilitate the embedding of non-
printable characters into such strings, escape sequences may be
used. The back-slash character (V) is used as an escape
character. The following escape sequences are recognized:
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“a™ Bell character

“Ab™ Back space character

“e™ Escape character

" Line feed character

At Carriage return character

M Horizontal tab character

W The back-slash character itself

“\ddd™ ddd represents one to three decimal digit characters
giving the code value of the correspanding ASCI
character. This allows any ASCII code in the range 1 to
127 to be inserted.

Before using the string, the oscilloscope will replace the escape
seguence by the corresponding ASCII character,

For example, the escape sequences “\r’, “\13" and “\013” are all
replaced by the single ASCH character <Carriage Return>.

. End input character

. End output string

i

Line length

. Line separator

. SRQ service request

COmm_RS8232 EI, <ei_char>, EO,'<eo_string>’, LL, <line_length>, L8,

<Line_sep>,8RQ, " <srg_string>’

<ei_char> : =1 1o 126 {default: 13 = Carriage Return)

<eo_string> ! = A non-empty ASCII string of up to 20 characters
(default: “\n\r™)

<line_length> : = 40 to 1024 (default: 256)

<line_sep> : = {OFF, CR, LF, CRLF}(default: OFF)

<srg_string> : = An ASCH string of up to 20 characters which
may be empty (default: empty string)
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COmm_RS2327

Comm_RS232 EI,<ei_chars, B0, "<eo_string>", LL, <ling_length>,
LS, <line_sep>, SRQ, “<srq_string>"

After executing the command:
COMM_RS232 EI, 3, R0, “\r\REND\r\n”

the instrument will assume that it has received a complete
message each time the <ETX> (decimal value 3) is detected,
Response messages will be terminated by sending the character
sequence “<CR><l F>END<CR=><LF>".
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE GPIB)

The COUPLING command selects the coupling mode of the
specified input channel.

The COUPLING? query returns the coupling mode of the
specified channel.

<channel> : CouPLing <coupling>

<channel>: = {C1, c2, csé,c-z@, EX, EX:LO@,EXSEGF}
<goupling> : = {AlMé}, Dm@, D50, GND}

<channel> : CouPLing?

<channel> : CouPLing <coupling>

<coupling> : = {A1M, D1M, D50, GND, OVL}
<coupling>: OVL is returned in the event of signal overload while

in DC 50 & coupling. In this condition, the instrument will
disconnect the input.

<channel> : = {C3, C4} only on four-channel instruments.

<thannel> : = {EX10} available on all models except those in the
LC564 and L. C584 Series.

<channel>: = {EX5} available on LC564 and LC584 Series
oscilloscopes only.

A1M and D1M are not available on model 8362C.

The following command sets the coupling of Channel 2 to 50Q
DC:

CMD$="C2:CPL D507: CALL IBWRT{SCOPE%, CMD$)
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: -Commandi@uéﬁy ;5 .

DESCRIPTION The CURSOR_MEASURE command specifies the type of cursor
or parameter measurement to be displayed, and is the main
command for displaying parameters and pass/fail.

The CURSOR_MEASURE? query indicates which cursors or
parameter measurements are currently displayed.

: Notatlon _ _ _
ABS absolute readang of reia’rrve cursers
e - .Custom parameters H—
NS ””passlfall .
HABS : honzcmtai absorute cursors
HPAR - standard time parameters
HREL ....... hor zoratal relétr\ré .c.t..z.rsors -
OFF . gcursors and parameters oﬁ
PAiiAM : synonym for VPAR
. pass : pass/faﬁ pass ...... o §
) SHOW " . ”custom parameters {old form) - N
STAT - . parameter statistics
VABS. . vertical absoiute cursors. o
VPAR R standard voitage parameters o
. . .vemcal relatzve Cursors - J

Note: The PARAM mode is turned OFF when the XY mode is
ON.

CONMMAND SYNTAX CuRsor MeaSure <mode>[,<submodes>]

<mode> . = {CUST, FAIL, HABS, HPAR, HREL, OFF, PARAM,
PASS, SHOW, VABS, VPAR, VREL}

<submode>; = {STAT, ABS}




QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

ADDITIONAL INFORMATION

Commands & Queries

Note 1: The keyword STAT is optional with modes CUST, HPAR,
and VPAR. If present, STAT furns parameter stalistics on.
Absence of STAT turns parameter statistics off.

Note 2: The keyword ABS is optional with mode HREL. If it is
present, ABS chooses absolute amplitude reading of relative
cursors. Absence of ABS selects relalive amplitude reading of
relative cursors.

CuRsor MeaSure?

CuRsor_MeaSure <mode>

The following command switches on the veriical relative cursors:
CMD$="CRMS VREL”: CALIL IBWRT (SCOPE%,CMD$)

The following command determines which cursor is currently
turned on:

CMDS$="CRMS?*: CALL IBWRT (SCOPE%,CMDS):
CALL IBRD(SCOPE%,RDS$): PRINT RDS

Example of response message:
CRMS OFF

CURSOR_SET, PARAMETER_STATISTICS,
PARAMETER_VALUE, PASS_FAIL_CLEAR,
PASS_FAIL_CONDITION, PASS_FAIL_DELETE,
PASS_FAIl._MASK,

To turn off the cursors, parameter measurements or Pass/Fail
tests, use:
CURSOR_MEASURE OFF

To tum on a cursor display, use one of the following four forms:

CURSOR_MEASURE HAES
CURSOR_MEASURE HREL
CURSOR_MEASURE VABS
CURSOR_MEASURE VREL
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To turn on parameter measurements without statistics, use one
of the following three forms:

CURSOR_MEASURE CUST
CURSOR_MEASURE HPAR
CURSOR_MEASURE VPAR

To turn on parameter statistics, add the keyword sTaT to the
above three forms.

To turn on Pass or Fail tests on parameter or mask tests, use:

CURSOR_MEASURE PASS
CURSOR_MEASURE FAIL

Use the command:
PASS_FATL_CONDITION

to select parameters in the Custom mode, and to modify the test
conditions in the Pass/Fail mode.
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DESCRIPTION

COMMAND SYNTAX

The CURSOR_SET command allows the user to position any
one of the eight independent cursors at a given screen location.
The positions of the cursors can he meodified or queried even if
the required cursor is not currently displayed on the screen,

When setting a cursor position, a trace must be specified,
relative to which the cursor will be positioned.

The CURSOR_SET? query indicates the current position of the
cursor(s). The values returned depend on the grid type selected.

Note: If the parameter display is turmed on (or the pass/fail
display or the exitended parameters display), the parameters of
the specified trace will be shown unless the newly chosen trace
is not displayed or has been acquired in sequence mode; these
conditions will produce an environment error, (see table on page
70). To change only the trace without repositioning the cursors,
the CURSCR_SET command may be given with no argurnent
{for example,. TB:CRST).

Notation

HABS : horizontal absclute PREF . parameter reference
HDBI¥ : horizontal difference VABS | vertical absolute
HREF | horizontal reference VDI vertical difference

<frage> | CuRsor_SeT <CUrsor,<posiions[<cursors <posttiors, <cursor=
<posiion>]

<itrace> : = {TA, TB, TC, TD, C1, CZ2, 03@34@}

<CUrsor> : = {HABS, VABS, HREF, HDIF, VREF, VDIF, PREF,
PDIF}

<position> : = 0 to 10 DIV (horizontal)
<position> : = —29.5 to 29.5 DIV {vertical}

Note 1: The suffix DIV is optional.
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QUERY SYNTAX

RESPONSE FORMAT

@ AVAILABILITY
EXAMPLE (GPIB)

RELATED COMMANDS
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Note 2: Parameters are grouped in pairs. The first parameter
specifies the cursor to be modified and the second one indicates
its new value. Parameters may be grouped in any order and may
be restricted to those items fo be changed.

<frace> ! CuRsor_SeT? [<CUrsors,...<cursors]

<cursor> : = {HABS, VABS, HREF, HDIF, VREF, VDIF, PREF,
PDIF, ALL}

<trace> : CuRgor. SeT <cursor>, <position>[, <cursor>, <position>, ...
<Cursor>, <posiion>]

If <cursor> is not specified, ALL will be assumed. If the position
of a cursor cannot be determined in a particular situation, its
position will be indicated as UNDEF.,

<trace> : {C3, C4} available only on four-channel oscilloscopes.

The following command positions the VREF and VDIF cursors at
+3 DIV and -7 DIV respectively, using Trace A as a reference:

CMD§=%TA:CRST VREF, 3DIV,VDIF,-7DIV";:
CALL IBWRT (SCOPE%,CMD$)

CURSOR_MEASURE, CURSOR VALUE,
PARAMETER_VALUE, PER_CURSOR_SET,
XY_CURSOR_SET
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. CURSOR_VALUE?, CRVA

Que

?

DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

¢ avaiLaBILITY
EXAMPLE (GPIB)

RELATED COMMANDS

The CURSOR_VALUE? query returns the values measured by
the specified cursors for a given trace. (The
PARAMETER_VALUE? query is used to obtain measured
waveform parameter values.)

A e

S Notation

| HABS horizontal absolute VABS  vertical absolute

!_ HREL horizontal relative VREL vertical relative

<irace> ! CuRsor VAlue? [<mode>,..<mode>]

<trace> : = {TA, TB, TC, TD, €1, c2, €39, c4¥)
<mode> | = {HABS, HREL, VABS, VREL, ALL}

<frace> ! CuRsor_ VAlue HABS, <abs_hori>, <abs_veri>

<frace> ! CuRsor_ VAlue HREL,<delta_hori>, <delta vert>,
<absvert_ref>, <absvert_dif>

<frace> : CuRsor_VAlue VARBS, <abs vert>

<trace> : CuRsor_VAlue VREL,<delta_vert>

For horizontal cursors, both horizontal as well as vertical values
are given. For vertical cursors only vertical values are given.

Note: If <mode> is not specified or equals ALL, alf the measured
cursor values for the specified trace are returned. If the value of a
cursor cannot be determined in the current environment, the
value UNDEF will be returned.

<trace> ; = {C3, C4)} available only on four-channel oscilloscopes.

The following guery reads the measured absolute horizontal

vaiue of the cross-hair cursor (HABS) on Channel 2:
CMD$=#C2:CRVA? HABS": CALL IBWRT (SCOPE%,CMDS):
CALL IBRD(SCOPE%,RSP$): PRINT RSPS

Response messadge:
C2:CRVA HABS,34.2E-6 8, 244 B3 V

CURSOR_SET, PARAMETER_VALUE,
PER_CURSOR_VALUE, XY_CURSOR_VALUE
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The DATA_POINTS command is used to control whether the

waveform sample points are shown as single display pixels or
are made bold.

The response to the DATA_POINTS? query indicates whether
the waveform sample points are being displayed as single
display pixels or in bold face.

Data PoiNTs <state>
<state> | = {NORMAL, BOLD}

Data_ PoiNTs?
Data_PoiNTs <state>
Command/Query available on LC Series oscilloscopes only.

The following instruction highlights the waveform sample points:
CMD$="DPNT BOLD"”: CALL IBWRY (SCOPE%,CMD$)
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

The DATE command changes the date/time of the oscilloscope's
internal real-time clock.

The DATE? query returns the current dateftime setting.

DATE <day>, <month>, <year>, <hour>, <minute>, <second:

<day>: =110 31

<month> ! = {JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP,
OCT, NOV, DEC}

<years> : = 1890 to 2089

<hour> =010 23

<minute> : = 0 {0 58

<second> : =0 to 59

Note: It is not always necessary to specify all the DATE
parameters. Only those paramelers up fo and including the
parameter to be changed need be specified in order to change
the “year” setling, specify day, month and year together with the
required settings. The time setlings will remain unchanged. To
change the “second” setting, all the DATE pararmeters must be
specified with the required setlings.

DATE?

DATE <day>,<month>,<years,<hours,<minute>,<second>

This instruction will change the date to January 1, 1997 and the
time to 1:21:16 p.m. (13:21:16 in 24-hour notation}:

CMDS=%DATE 1,JAN,1997,13,21,16": CALL
IBWRT { SCOPE%, CMD$)
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DESCRIPTION The DDR? query reads and clears the contents of the Device
Dependent or device specific error Register {DDR). In the case of
a hardware failure, the DDR register specifies the origin of the
failure. The following table gives details.

16..14 ¢ 0
RET 1
12 f 4098 1 Trigger hardware failure detected
it 2048 1 Channel 4* hardware failure detected 3
10 1024 1 Channel 3* hardware failure detected
g 512 1 Channel 2 hardware failure detected |
8 256 1 Channel 1 hardware failure detected
7 128 1 External iﬁ'pu't' overioad condition
detected
6.4 0 Reserved
3 8 1 Channe! 4* overload condition detected
2 4 1 Channet 3* overioad condition detected
1 2 1 Channei 2 overload condition detected
0 1 1 Chén&e%_? _ov_erloadé:ondition detected g
QUERY SYNTAX DDR?
RESPONSE FORMAT DDR <value>
<value> : = 0 to 65535
AVAILABILITY <value> : Bit 2, 3, 10, 11 — only on four-channel instruments.
EXAMPLE (GPIB) The following instruction reads the contents of the DDR register:

CMD$=“DDR?": CALL IBWRT(SCOPE%,CMDS):
CALL IBRD(SCOPE%,RSP$): PRINT RSP$

Response message:
DDR 0

RELATED COMMANDS ALL_STATUS, *CLS

b2
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DESCRIPTION The DEFINE command specifies the mathematical expression to
be evaluated by a function. This command is used fo control all
functions in the standard oscilloscopes and WP0X processing
packages.

COMMAND SYNTAX <function> : DEFine EQN, ‘<equation>’
[, <param_name:>, <values, ...]

Note 1. Parameters are grouped in pairs. The first in the pair
names the variable to be modified, <param_name>, while the
second one gives the new value fo be assigned. Pairs can be
given in any order and restricted to the variables to be changed.

Note 2: Space (blarik} characters inside equations are optional.

QUERY SYNTAX <function> : DEFine?

RESPONSE FORMAT <function> : DEFine EQN, ‘<equation>‘[, MAXPTS, <max_pointss>]
[, SWEEPS, <max_sweeps>][, WEIGHT, <weight>}[, BITS, <bits>]

unction equation as defined

| ‘<equation> ;
. below

<delay> - Delay by time
<max_points> - Max. number of points to compuie
<max_sweeps> Maximum number of sweeps

i o 2 T

P.ara.m.et.e.t.‘s To Support Additional Fun;_tions _in WPO1

<bils> § Nurnber of ERES bits

. <unis> Physical units

WEIGHT <weight> S Continuous'Averageweight
R

Parameters To Support Additional Functions in WP0O2

. WINDOW - <window_type> | FFT window function

it
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Parameters To Support Additional Functions in WP03 or DDM

| MAXBINS <bins>

ﬂ

Number of bms in htstogram -

VERT

. <vert_scale>

| MAX EVENTS ; <max_vaiues>. Max no. of vaiues in histogram g
CENTER <tenter> . Horizontal center position for i
. : htstogram drsplay

| WIDTH - <width> Width of hxstogram dispfay 1

Vemcal scaisng type

Parameters To Support Addltmnal Functions in PRML

et

| LENGTH <length>

.~ No. points to use from first
waveform

| Starting point in second waveform

| <source> o Identity
* +{source> ” .E.dentity o . s
~<source> . Negatton . g
“ <sourcels + <édurceZ> ” f"Addltzon “ g
<sourceé; ééburcéb Subtraction
<sourcel ><source2> ] Mu!&iplicéﬁ.d.r.}. S
<sourcet >/<soufcez.>" Ratio -

| AVGS(<source>)

;. Average Summed

g L o E

RESAMP(<sources)

Reééfﬁpfé (deskew)

SINX(%&%QQI’C») '

. Sm(x)/x interpotator -

ZOOMONLY (<e)qended;ébb'zéé>'} '

: Zoom only (No I\./E.at.h.). -

ABS(<source>)

5 Absolute Value

AVGC(<source>) Con’smuous Average
DER!(<source>) Derivative
ERES(<source>) Enhanceci Resolution - g
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| EXP(<source>)

Exponenteai (power of e)

EXP1 .0(<source>)

: Exponenttai (power of 10}

.EXTF{(<source>)

Extrema (Roof and Fioor)

FLOOH(&X?H(<soume>))

- Floor (Extrema source oniy)}

iNTG(<source>[{+ -} <addend>})

:5 Integral

LN(<source>) Logarithm base e o ]
LOG10(<source>) Logarithm base 10 o ' g
RESC(H+, -}]{<mulizplseb*]<source>[{+ -}<addends>]) Rescaie T 7 g
’ ROOF(EXT R(<source>)) Roof (E.xtréma.source anly) . g
Y | Rec:procal b g
.édl.:{t<source>) ' Squar e g

SQRT(<source>)

FFT{<source>)

Square Root

Fast Fourier Transform {complex result)

REAL(FFT(<source>))

Real part of comp!ex result

IMAG(FFT(<source>))

imagtnary part of complex result

MAG(FFT(<source>)}

Magnitude of complex result

PHASE(FF’E’(<source>))

Phase angle (degrees) of complex resui}

PS(FFT(<sonrce>))

Power spectrum

PSD(FFT(<source>))

Power density

RESC([{+, -}}[-:mu!t ptser>*]<source>[{+ —}<addend>]
)

CORR{<sourcel> <source2>)

. Rescale

Cross Correlation
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Source values

Note: The numbers in CUST1, CUST2, CUST3, CUST4, and
CUSTSE refer to the line numbers of the selected custom
parameters.

<sourceN> : = {Ta, TB, TC, TD, M1, M2, M3, M4, C1, C2,
c3¥, cady

<function> : = {a, TB, TC, 1D}

<custom_line> : = {CUsT1, CUST2, CUST3, CUST4, CUST5)

<extended source> : = {c1, c2, 03@, caé, TA, TB, TC,

TD, M1, M2, M3, M4}

Values to define number of points/sweeps

<max_points> : = 50 to 10 000 000

<max sweeps> : = 1 {o 1000 (For standard insfruments)

<max_sweeps> . =1 to 1 000 000 (For WPO1 only)

<max_sweeps> : = 1 to 50 000 (WPO2 Power Spectrum only)

Values for Resample Function
<delay> : = ~2e—6 to +2e2-6 seconds

Values for Rescale Function
<addend> : = 0.0 to 1215
<multiplier> : = 0.0to 1215

Values for Summation Average and ERES

<weight>:={1, 3, 7, 15, 31, 63, 127, 255, 511, 1023}
<bits>:={0.5, 1.0, 1.5, 2.0, 2.5, 3.0}

Values for FFT window function

<window_type> : = {BLHA, FLTP, HAMM, HANN, RECT}

Blackman—Harris window
. FLTF | Flat Top window
: HABMM ..... Hamming window o
P o N
 RECT . ..ﬁéb.téngular window




@t} AVAILABILITY

EXAMPLE (GPIB)

WPOM1 EXAMPLE

Commands & Queries

Values for WP03 histogramming

<max bins>: = {20, 50, 100, 200, 500, 1000, 2000}
<max_events> : = 20 to 2e9 (in a 1-2-5 sequence)
<center> : = -1el15 10 1e15

<width> : = 1e--30 to 1e30 (in a 1-2-5 sequence)
<vert_scale> ! = {LIN, LOG, CONSTMAX}

LIN

LOG Use log vertical scaling for histogram display

CONSTMAX Use constant maximum linear scaling for histogram
display

™ . ﬁ e
Values for PRML. correlation
<length> : = 0 fo 10 divisions
<start> : = 0to 10 divisions

<sourceN> : = {C3, C4} only on four-channel instruments.
<extended_source> : = {C3, C4} only on four-channel
instrumenis

SWEEPS is the maximum number of sweeps (Average and
Extrema only).

Note: The pair SWEEPS <max_sweeps> applies only to the
summed averaging (AVGS).

The following instruction defines Trace A to compute the
summed average of Channel 1 using 5000 points over 200
sweeps:

CMD§=%TA:DEF EQN, ‘AVGS(Cl)’, MAXPTS, 5000, SWEEPS, 2007:
CALL IBWRT (SCOPE%,CMD$)

The following instruction defines Trace A to compute the product
of Channel 1 and Channel 2, using a maximum of 10 000 input
points;

CMDS$=“TA:DEPF EQN, ‘C1%C2,MAXPTS, 100007
CALL IBWRT {SCOPE%, CMDS$)
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WPO02 FFT EXAMPLE (GPIB) The following instruction defines Trace A to compute the Power

WP02 PS EXAMPLE (GPIB)

WP03 EXAMPLE

RELATED COMMANDS

58

Spectrum of the FFT of Channel 1. A maximum of 1000 points
will be used for the input. The window function is Rectangular.

CMD$=%TA:DEF EQN, '‘PS(FFTP{({1)})’,MAXPTS,1000,WINDOW,
RECTE”: CALL IBWRT (SCOPE%,CMD$)

The following instruction defines Trace B to compute the Power
Spectrum of the Power Average of the FFT being computed by
Trace A, over a maximum of 244 sweeps.

CMD$="TB:DEF EQN, ‘PS(AVGP(TA))‘’, SWEEPS, 244"
CALL IBWRT (SCOPE%,CMD$)

The following command defines Trace C to construct the
histogram of the all rise time measurements made on source
Channel 1. The rise time measurement is defined on custom line
2. The histogram has a linear vertical scaling and the rise time
parameter values are binned into 100 bins.

CMD$="PACU 2,RISE,C1”:CALL IBWRT (SCOPE%, CMDS)
CMD$="TC:DEF EQN, 'HIST(CUST2) , VERT, LIN, MAXBINS, 100”:
CALL IBWRT(SCOPE%,CMD§)

FIND_CTR_RANGE, FUNCTION_RESET, INR?,
PARAMETER_CUSTOM, PARAMETER_VALUE?,
PASS FAIL_CONDITION
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DESCRIPTION

COMMAND SYNTAX

@g AVANILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The DELETE_FILE command deletes files from. the currently
selected directory on mass storage.

DELete_File DISK, <devices,FILE, ’<filename>"

<device> : = {CA‘RDé}, FLPY, HDD@}

<filename> : = An alphanumeric string of up to eight characters,
followed by a dot and an extension of up to three
characiers,

<device> : CARD available only when MCO1 option is fitted.
<device> : HDD available only when HDO1 option is fitted.

The following command deletes a front-panel setup from the
memory card:

CMD$=*DELF DISK,CARD,FILE, 'POCL.PNL'":
CALL IBWRT(SCOPE%, CMD$)

DIRECTORY, FORMAT_CARD, FORMAT_FLOPPRY,
FORMAT_HDD
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

@3 AVAILABILITY
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The DIRECTORY command is used to manage the creation and
deletion of file directories on mass storage devices. It also allows
selection of the current working directory and listing of files in the
directory.

The query response consists of a double-quoted string
containing a DOS-like listing of the directory. if no mass storage
device is presen, or if it is not formatted, the string will be empty.

DIRectory DISE, <device>, ACTION, <action>, * <directorys’

DIRectory? DISK, <device> [, *<«direciory>-]

il
<device> : = {CARDY, FLPY, HDD?}
<action> : = {CREATE, DELETE, SWiTCH)}

<directory> : = A legal DOS path or filename. (This can include
the V' character to define the root directory.)

Note: the query DIRectory _list? is also accepted for backward
compatibility but may not be supported in the future.

DIRectory DISK, <device> »<directory>"

<directory> | = A variable length string detailing the file content of
the memory card, floppy disk or hard disk.

<device> : CARD available only when MCQ1 option is fitted.
<device> : HDD available only when HDO1 option is fitted.




EXAMPLE (GPIR)

Commands & Queries

The following asks for a listing of the directory of the memory

card;

CMD§=%DIR? DISK,CARD”: CALL IBWRT{SCOPE%,CMDS$):
CALL IBRD (SCOPE%,RSP$): PRINT RSPS

Response message:

DIR *#
Directory LECROY
10:46:20 on Memory Card
s8C1000 2859 18-DEC~1594
8C1 0601 2859 18-DEC-1994
TESTS 002 20359
13:34:12

3 Pile{s) 1548672 bytes free

F/d

1 DIR of 04-MAR-1994

16:33:06
16:34:32
12-MAR-1994
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The DISPLAY command controls the display screen of the

oscilloscope. When the user is remotely controlling the
oscilloscope and does not need to use the display, it can be
useful to switch off the display via the DISPLAY OFF command.
This improves instrument response time, since the waveform
graphic generation procedure is suppressed.

The response to the DISPLAY? query indicates the display state
of the oscilloscope,

Note: When the display has been set to OFF, the real-time clock
and the message field are updated. However, the waveforms and
associated texts remain unchanged.

DISPlay «<siaie>
<state> : = {ON, OFF}

DIsrlay?

DISPlay <state>

The following instruction turns off the display generation:
CMD$="DISP OFF”: CALL IBWRT (SCOPE%, CMD%)
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and/Quer

DESCRIPTION The DOT_JOIN command conirols the interpolation lines
between data points.

COMMAND SYNTAX DoT_JoiN <state>
<slate> : = {ON, OFF}

QUERY SYNTAX DoT_JoiN?
RESPONSE FORMAT DoT_JoiN <state>
EXAMPLE (GPIB) The following instruction turns off the interpolation lines:

CMDS="DPTJIN OFF"”: CALL IBWRT{SCOPE%,CMD$)

63




Commands & Queries

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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By setting DUAL_ZOOM ON, the horizontal magnification and
positioning controls are applied to all expanded traces
simultaneously. This command is useful if the contents of all
expanded traces are to be examined at the same time.

The DUAL_ZOOM? query indicates whether multiple zoom is
enabled or not.

Note: This command has the same effect as MULTI_ ZOOM.

Dual_Z0OoM <mode>

<mode> : = {ON, OFF}

Dual_ ZOoM?

Dual_ZO0oM <mode>

The following instruction turns dual zoom on:
CMD$=7DZOM ON"”: CALL IRBWRT (SCOPE%,CMD$)

HOR_MAGNIFY, HOR_POSITION, MULTI_ZOOM
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DESCRIPTION

CONMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

ommand/Query

The *ESE command sets the Standard Event Status Enable
register (ESE). This command aliows one or more events in the
ESR register to be reflected in the ESB summary message bit
(bit 5) of the STB register. For an overview of the ESB defined
events refer o the ESR table on page 68.

The *ESE? query reads the contents of the ESE register.

*ESE <value>
<value> ;= 0 to 255

*ESE?

*ESE <value>

The following instruction allows the ESB bit to be set if a user
request {URQ bit 6, i.e. decimal 64} and/or a device dependent
error (DDE bit 3, i.e. decimal 8) occurs. Summing these values
yields the ESE register mask 64+8=72,

CMDS="*ESE 72*: CALL IBWRT{SCOPE%,CMD$)

“ESR
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DESCRIPTION

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

66

The *ESR? query reads and clears the contents of the Event
Status Register (ESR). The response represents the sum of the
binary values of the register bits 0 to 7. The table below gives an
overview of the ESR register structure,

*ESR?
*BSR <value>
<value> : = 0 to 255

The following instruction reads and clears the contents of the
ESR register:

CHMD§=“*ESR?”: CALL IBWRT (SCOPE%,CMDS$):
CALL IBRD{SCQPE%,RSPS}: PRINT RSPS

Response message:
*ESR 0

ALL STATUS, *CLS, *ESE
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ADDITIONAL INFORMATION

Bit Value i Description

reserved by IEEE 488.2 |
7 128 PON 1 Power ofi-to-ON transition ) %

- has occurred

. 64 . URQ 1. UserReQuesthasbeen | (2
? : : issued =

5 a2 CME 1 4CoMmand-par.s.er Errorhas | ) 3)
. | been detected

4 16 - EXE 1 | EXecution Error detected (@)

3 8 DDE " 1 | Device specific Error | 5)
: : . pccurred :

e

; e 4 e PN T Oqcuﬂed ©

1 2 Rac 0 : Instrument never requésts {7
; 3 bus control

: | ; S 1Y S Cgmgleté e {8)
: ; - 1§ used -
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68

Nofes

(1) The Power On (PON) bit is always turned on (1) when the unit
is powered up.

(2) The User Request (URQ) bit is set true (1) when a soft key is
pressed. An associated register URR identifies which key was
selected. For further details refer to the URR? query.

(3) The CoMmand parser Error bit (CME) is sef true (1) whenever
a command syntax error is detected. The CME bit has an
associated CoMmand parser Register (CMR) which specifies
the error code. Refer to the query CMR? for further details.

(4) The EXecution Error bit (EXE} is set true (1) when a
command cannot be executed due lo some device condition
{e.g. oscilloscope in local state} or a semantic error. The EXE
bit has an associated Execution Error Register (EXR) which
specifies the error code. Refer to query EXR? for further
details.

{5} The Device specific Error (DDE) is set true (1) whenever a
hardware failure has occurred at power-up, or execution time,
such as a channel overload condition, a trigger or a timebase
circuil defect. The origin of the failure may be localized via the
DDR? or the self test "TST? query.

(6) The Query Error bit (QYE) is set true (1) whenever (a) an
attempt is made to read data from the Output Queue when no
output is either present or pending, (b) dala in the Output
Queue has been lost, (c) both output and input buffers are full
{deadlock state), (d} an attempt is made by the controller io
read before having sent an <END>, (e) a command is
received before the response to the previous query was read
(output buffer flushed).

(7) The ReQuest Controf bit (RQC) is always false (0), as the
oscilloscope has no GPIB controlling capability.

(8) The OPeration Complete bit (OPC) is set true (1} whenever
“OPC has been received, since commands and queries are
strictly executed in sequential order. The oscilloscope staris
processing a command onfy when the previous command has
been entirely executed.
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DESCRIPTION

QGUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The EXR? guery reads and clears the contents of the EXecution
error Register (EXR). The EXR register specifies the type of the
last error detected during execution. Refer to the table next page

for further details.

EXR?

EXR <value>
<value>: = 2110 64

The following instruction reads the contents of the EXR register:

CMDS="EXR?": CALL IBWRT (SCOPE%,CMD%):
CALL IBRD{SCOPE%,RSP$): PRINT RSPS

Response message (if no fault):
EXR 0

ALL_STATUS, *CLS
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ADDITIONAL INFORMATION

Description
21 Permission error. The command cannot be executed in local mode.,
22 | Environment error. The instrument is not 6bnfigured to correctly process” a command. For
instance, the oscilloscope cannot be set to RIS at a slow timebase.
23 Optidn error. The command appli'es't'o an option which has not been installed.
24 Unresolved bérsing error. - o g
25 _ Parameter error. Too many parame'te'r;s specified,
26 Non-imp{emen't'ed command.
30 - Hex data error. A non-hexadecimal character has been detected in a hex data block.
31 Waveform error. The amount of data received does not borrespend to descriptor indicators,
32 Waveform descriptor error. An invalid waveform descriptor has been detected,
33 Waveform text error. A corrupted waveform user toxt has been detected.
34 Waveform time error. invalid RIS or TRIG time data has been detected.
35 _ Waveform data error. Invaiid waveform data have been detected.
36 : Panel setLt"p error. An invaiid pan'el setup data block has been detected.
50 | No mass storage pr'es'éh.t When user attempted to accessﬁ .
51 Mass storage not formatted when user attémpied to access it. ° o é
53 ; Mass 'si'brage was *write protected when user attermpted to create, or a file, to delete a file, or to 3
format the device,
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54 . Bad mass storage detected during formatting. * §
55 ] Mas.s storage .ro.dt“di.réé.t.o.ry full. Cannot add 'ciirectory. ’ §
56 | Mass storage full when user a‘rtemp‘fed to write ta it. * g
57 Mass storage fite ééquence numbers exhausted (999 reached) ' :
58 | Mass siorage file not found. *

58 Hequés.t.éaud.i;éctory not found, "

61 Mass storage filename not DOS compatible, or iliegal filename. *

62 | Cannot write on.r"nass éiérage because filename already exists. *

" For floppy disk and on oscilloscopes fitted with the memory card (MCO1} or
hard disk (HDO1) options.
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

é} AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The FILENAME command is used to change the default filename
given to any traces, setups and hard copies when they are being
stored 1o a mass storage device.

FileNaMe TYPE, <type>, FILE, ‘<filename>’
<lype>: = {C1, C2, c3?5, c4@$, TA, TB, TC, TD, SETUP, HCOPY }

<filename> : = For C1 to TD, an alphanumeric string of up to 8
characters forming a legal DOS filename. Up to
5 characters for SETUP and HCOPY.

Note: No extension can be specified as this is automatically
assigned by the oscilloscope.

FiLeNaMe? TYPE, <type>

<type> = {ALL, €1, €2, 03@, 04@, TA, TB, TC, TD,
SE'TUP, HCOPY)

FiLeNalMe
TYPE, <lype>, FILE, »<flenames"f, TYPE, <lype>, FILE, #flenames>*...}

<trace> : = {C3, C4} available only on four-channel oscilioscopes,

The following command designates channel 1 waveform files to
be “TESTPNTB.xxx” where xxx is a numeric extension assigned
by the oscilloscope:

CMDS="FLNM TYPE,Cl, FILE, ‘TESTPNT6'~”:
CALL IBWRT (SCOPE%,CMD$)

DIRECTORY, FORMAT_CARD, FORMAT_FLOPPY,
FORMAT_HDD, DELETE_FiLE
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DESCRIPTION

COMMAND SYNTAX

@ AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The FIND_CTR_RANGE command automatically sets the center
and width of a histogram to best display the accumulated events.

<function> : Find_Ctr _Range

<function> : = {TA,78,TC,TD}

Only available on instruments fitted with WP03 or DDM option.

Assuming that Trace A (TA) has been defined as a histogram of
one of the custom parameters, the following example will
determine the best center and width and then rescale the
histogram:

CMD$="TA:FCR”: CALL IBWRT{SCOPE%,CMDS)

DEFINE, PACU
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DESCRIPTION

COMMAND SYNTAX
QUERY SYNTAX

RESPONSE FORMAT

@L} AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The FORMAT_CARD command formats the memory card
according to the PCMIA/JEIDA standard with a DOS partition.

The FORMAT_CARD? query returns the status of the card.

Format_CaRD
Format CaRD?

Format_CaRD <card_status>[, <readiwrite>, <free_space>,
<card_size>, <battery_status>]

<card_status> : = {NONE, BAD, BLANK, DIR_MISSING, OK}
<readfwrite> ; = {WP, RW}

<free_space> : = A decimal number giving the number of bytes
still available on the card

<card_size> . = A decimal number giving the total number of
bytes on the card.

<battery_status> : = {BAT_ OR, BAT_LOW, BAT_BAD}

Available only on instruments fitted with the MCO01 option.

The following code will first format a memory card and then verify
its status:

CMD$=%FCRD*: CALL IBWRT (SCOPE%,CMDS$)
CMDE=#FCRD?": CALL IBWRT(SCOPE%,CMD$):
CALL IBRD(SCOPE%,RS5P3): PRINT RSPS

Response message:
FCRD OK,RW,130048,131072,BAT_OK

DIRECTORY




ADDITIONAL INFORMATION

BAD

Commands & Queries

Bad card after formatting

BAT BAD

Bad battery or no battery | §

BAT TOW

Battery should bé.r.épiaced '

BAT_OK

Battery is in order

BLANK

Current directory empty

DIR_MISSING

No  subdirectory  present The directory
“‘LECROY1_DIR” will be automnatically created with
the next “store” command

NONE

: No card

OK

: Card is correctly formatted

RW

Read/Write authorized

Write protected
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The FORMAT_FLOPPY command formats a floppy disk in the
Double Density or High Density format.

The FORMAT_FLOPPY? query refurns the status of the floppy
disk.

Format_FLoPpy [<iypes]
<type> : = {DD, HD}
If no argument is supplied, HD is used by default.

Format_FLoPpy?

Format_ FloPpy <floppy statuss|, <readiwrite>, <free_spaces,
<floppy_size>]

<floppy_status> : = {NONE, BAD, BLANK, DIR_MISSING, OK}
<read/write> : = {Wp, RW} ‘

<free_space> . = A decimal number giving the number of bytes
still available on the floppy.

<floppy_size> : = A decimal number giving the total number of
bytes on the floppy.

The following code will first format a floppy in the Double Density
(720 kB} format and then verify its status:

CMD$="FFLP DD”:IBWRT (SCOPE%, CMDS)CMDE=“FFLP?"
CALL IBWRT (SCOPE%,CMDS$):
CALL IBRD({SCOPE%,RS8P$): PRINT RSP§

Response message:
FFLP OR,RW,728064,737280,

DIRECTORY
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ADDITIONAL INFORMATION

BAD Bad floppy after formatting

BLANK N . Current directory empt& N

Db o Double Density 720 kB forma’.ct.éc.i. -

DIRMMISSING No subciiréctory preseni. The directo.ry..;‘i._.ECROYf_DIH” will be automatically
created with the next “store” command.

HD High Density 1.44 MB formatted

NN Moo

OK S E..Fgl.oppy is correctly formatted

RW Read/Write authorized .

we Write protected

7
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DESCRIPTION The FORMAT_HDD command formats the removable hard disk
according to the PCMIA/JJEIDA standard with a DOS partition.

The FORMAT_HDD? query returns the status of the hard disk.

CONMMAND SYNTAX Format_HDD <type>
<types : = {[QUICK, FULL}

! no argurment is supplied, QUICK will be used.

QUERY SYNTAX Format_HDD?
RESPONSE FORMAT Format_HDD <hdd_status>[, <readfwrite>, <free_space>,
<hdd_size>]

<hdd_status> : = {NONE, BAD, BLANK, DIR_MISSING, OK}
<read/write> : = {Wp, RW}

<free_space> : = A decimal number giving the number of byte
still avaitable on the hard disk

<hdd_size> : = A decimal number giving the total number of
bytes on the hard disk.

@5 AVAILABILITY Available only on instruments fitted with the HDO1 option.
EXAMPLE (GPIB) The following code will first format a hard disk and then verify its
status:

CMDE="FHDD"”: CALL IBWRT(SCOPE%,CMDS)
CMD$="FHDD?”: CALL IBWRT (SCOPE%,CMD%):
CALL IBRD(SCOPE%,RSPS$): PRINT RSPS

Response message:
FHDD OK,RW,3076096,105744896

RELATED COMMANDS DIRECTORY
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ADDITIONAL INFORMATION

BAD

~ Bad hard disk after formatting

BLANK Current directory empty
DIR _MISSING - No subdirectory present. The directory “LECROY1_DIR" will be automatically created

with the next “store” command

: No hard disk

. Mard disk is correctly formatted

Head/Write authorized

Write protected
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

80

Command/Query

The FULL_SCREEN command is used to control whether the
currently selected grid style is displayed in normal presentation
format or with a full-screen grid. In Full Screen format, the
waveform display areas are enlarged to the maximum possible
size.

The response to the FULL_SCREEN? query indicates whether or
not the display is operating in Full Screen presentation format.

Full8CReen <state>»
<state> : = {ON, OFF}

FullSCReen?

FullSCReen <siate>

Available only on color instruments.

The following instruction enables the Full Screen presentation
format:

CMD$=%FSCR ON”: CALL IBWRT{SCOPE%,CMD$)
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DESCRIBTION The FUNCTION_RESET command resets a waveform

processing function. The number of sweeps will be reset to zero
and the process restarted.

COMMAND SYNTAX <function> : Function_ ReSeT

EXAMPLE (GP1B) <function> : = {TA,78,TC,TD)}

Assuming that Trace A (TA) has been defined as the summed
average of Channel 1, the foliowing instruction will restart the
averaging process:

CMD$="TA:FRST: CALL IBWRT(SCOPE%,CMD$)

RELATED COMMANDS DEFINE, INR
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE

RELATED COMMANDS
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This turns on or off the Global Bandwidth Limit. When activated,
the Bandwidth Limit applies to all channels; when deaciivated, a
Bandwidth Limit can be set individually for each channel (see
BWL, page 18). The response to the GLOBAL_BWL? query
indicates whether the Global Bandwidth Limit is on or off.

Global BWL <mode>

<mode> . = {OFF, ON}
Global BWL?
Global_ BWL <mode>

The following instruction deactivates the Global Bandwidth Limit,
allowing a Bandwidth Limit to be set individually for each channel
{using the BWL command syntax for individual channels):

CMD§="GBWL O¥FF": CALL IBWRT{SCOPE%,CMD$)

BANDWIDTH_LIMIT
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DESCRIPTION

COMIMAND SYNTAX

QUERY SYNTAX

- @3 AVAILABILITY
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The GRID command specifies whether the display is in single
(1), dual (2}, quad (4}, XY or octal {8) grid mode.
The GRID? query retumns the grid mode currently in use.

GRID <grid>

<grid> : = {SINGLE, DUAL, QUAD, OCTAL, xyom,ﬂ%}

GRID?

<grid> : = XYONLY available only when XY Display used.
GRID <grid>

The following instruction sets the screen display to dual grid
mode:

CMD$="GRID DUAL”: CALL IBWRT (SCOPE%,CMD3)

COLOR, INTENSITY, FULL_SCREEN
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DESCRIPTION

COMMARND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

@(} AVAILABILITY

84

The HARDCOPY_SETUP command configures the instrument's
hard-copy driver. It enables the user to specify the device type
and transmission mode of the hard-copy unit connected to the
oscilloscope. One or more individual settings can be changed by
specifying the appropriate keyword(s), together with the new
value(s). See following pages for command notation and printer
or plotter model availability.

HardCopy_ SetUp DEV, <device>, PORT, <port>, PFEED,

<page_feed>, PENS, <plot_pens>, PSIZE, <paper_size> CMDIV,

<emdiv>, AUTO, <auto>, FORMAT, <format>, BCKG, <bckg>

<device> . = {BMP, BMPCOMP,CANONCOL, EPSON, EPSONCOLé,
HPDJ, HPDJIBW, HPPJ@, HPTJé, HPLJ,
HP7470a, HPT7550A, TIFF, TIFFCOLY
TIFFCOMPé}

<port>: = {GPIB, RS, CENTé, FLPY, CARD@, HDD@, PRTé}

<page_feed> : = {OFF, ON}

<plot_pens>:=118

<paper_size> | = {AS, A4}

<cmdiv>:={1, 2, 5, 10, 20, 50, 100, 200}

<auto> . = {OFF, ON}

<format> : = {PORTRAIT, LANDSCAPE)}

<bckg> : = {BLACK, WHITE}

HardCopy_SetUp?

HardCopy_SetUp DEV, <device>, PORT, <port>,
PFEED, <page_feed>, PENS,<ploi_pens>, PSIZE, <paper_sizes,
CHMDIV, <¢mdiv>, AUTO, <auto>, FORMAT, <format>, BCKG, <bckg>

<card> : CARD only available when MC01 Option is fitted.
<port> : HDD only when HDO1 Option is fitted.

<port> : PRT only when GP01 option is fitted.

<cmdiv> only when GP01 option is fitted.

<auto> only when GPQ1 option is fitted,

<device> See fable page 86 .
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The following table lists the printer and graphic formats that can

be used for

producing hardcopies

remotely, either with

monochrome or color digital oscilloscopes, or both, using

<device>,

Printor, Plotter or |

 Protocol
rotocol

T

_ Monochrome

instruments

BMP

BMP

. sMpCoMP

b BMPcompressed

norf available

- CANONCOL

Canon 200/600/800 &

Series color printers

not available

EPSON..__HW

~ Epson b&w

_ EPSONCOL

Epson color

" not available

v

. HPTJ

HP ThinkJet

v

_not available |

HP Paint Jet

not' é'v'éflab!é o

HE Laserdet

H'P' Desk Je}‘tpolor

H?DJBW_”.__WM_“M

HP Desk Jetb&w |

HPT7470A

HP 7470A plotter

HPT550A

HP 7550A plotter

HPGL

Vector screen file :

Riklkisiss

AN

TIFFCOMP

_TIFF

TIFF compressed

CRiRiRitRRR

AN

SR

T:FFEOL R

- 'T'IF'F color

-
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EXAMPLE (GPIB) The following example selects an EPSON printer connected via
the RS232 port;

CMD$=HCSU PORT,RS,DEV,EPSON”
CALL IBWRT{SCOPE%,CMD3)

RELATED COMMANDS HARDCOPY_TRANSMIT, SCREEN_DUMP

ADDITIONAL INFORMATION Hardcopy command parameters are grouped in pairs. The first in
the pair names the variable to be modified, while the second
gives the new value to be assigned. Pairs may be given in any
order and may be restricted to those variables to be changed.

The following table gives the Hardcopy command notations and
their meanings.

DEV . Device

PENS Plotter: plot pens
T : - 'P'age o

PORT - Transmission mode

P R Merﬁorycard e i
. HDD ~ Hard Disk i
 CENT I " Centronics port
e S eersseeT B o g
R sy : e con S —— :
W PRT Internat printer

g R Resame o

CMDIV o Internal printer: cm/division

PSIZE ~ Plotter: paper size | ' i

PG e et ; - :

o “ '6r'ientation of prinff Portrait or Landééé'p;é'




PESCRIPTION

COMMAND SYNTAX

EXAMPLE (GPIB)

RELATED COMMANDS

Commands & Queries

The HARDCOPY_TRANSMIT command sends a string of ASCII
characters without modification to the hard-copy unit. This allows
the user to control the hard-copy unit by sending device-specific
control character sequences. it also allows placing of additional
text on a screen dump for documentation purposes.

HardCopy_TRansmit ‘<siring>’

<gtring> | = Any sequence of ASCll characters or escape
sequences.

Note: This command accepts the escape sequences as
described under the command COMM_RS232. Before sending
the string fo the hard-copy unit the escape sequence is
converied to the ASCH character code.

The following instruction sends documentation data to a printer:

CMDE="HCTR ‘Data from Oct.15\r\n’# CALL TBWRT(SCOPES, CMDE)

HARDCOPY_SETUP, SCREEN_DUMP
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The HOR_MAGNIFY command horizontally expands the
selected expansion trace by a specified factor, Magnification
factors not within the range of permissible values will be rounded
off to the closest legal value.

if multiple zoom is enabled, the magnification factor for all
expansion traces is set to the specified factor. If the specified
factor is too large for any of the expanded traces (depending on
their current source), it is reduced to an acceptable value and
only then applied {0 the traces.

The VAB bit (bit 2) in the STB register (see table on page 153) is
set when a factor outside the legal range is specified.

The HOR_MAGNIFY query returns the current magnification
factor for the spacified expansion function.

<exp_trace> ! Hor_ MaGnify <faciors
<exp_trace> : = {Ta, TB, TC, T}
<factor> : = 1 {0 20000

<exp_source> : Hor_ MAGnify?

<exXp_source> . Hor MAGnify <factor>

The following instruction horizontally magnifies Trace A (TA) by a
factor of 5;

CMDS=“TA:HMAG 57: CALL IBWRT(SCOPE%, CMDS)

DUAL_ZOOM, MULTI_ZOOM
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BESCRIPTION

COMMAND SYNTAX

The HOR_POSITION command horizontally positions the
geometric center of the intensified zone on the source trace.
Altowed positions range from division 0 through 10. If the source
trace was acquired in sequence mode, horizontal shifting will only
apply to a single segment at a time.

if the multiple zoom is enabled, the difference between the
specified and the current horizontal position of the specified trace
is applied to all expanded traces. lf this would cause the
horizental position of any expanded trace to go outside the left or
right screen boundaries, the difference of positions is adapted
and then applied to the traces.

if the sources of expanded fraces are sequence waveforms, and
the muliiple zoom is enabled, the difference between the
specified and the current segment of the specified trace is
applied to all expanded traces. If this would cause the segment
of any expanded trace to go outside the range of the number of
source segments, the difference is adapted and then applied to
the traces.

The VAR bit (bit 2) in the STB register (see table on page 153) is
set if a value outside the legal range is specified.

The HOR_POSITION query returns the position of the geometric
cender of the intensified zone on the source trace.

Note: Segment number O has the special meaning “Show Al
Segments Unexpanded”.

<exp_frace> : Hor_POSition <hor_position>, <segment>
<exp_frace> : = {A, TB, °C, D}

<hor_position> : = 0 to 10 DIV

<segment> . = 0 to max segments

Note 1: The suffix DIV is optional.

Note 2: The segment number is only relevant for waveforms
acquired in sequence mode; it is ignored in single waveform
acquisitions. When the segrment number is set to 0, all segments
will be shown. :
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QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

90

<exp_trace> @ Hor_POSition?

<exp_frace> ! Hor_PoO8ition <hor position>{, <segment>]
Note 3: The segment number is only given for sequence
waveforms.

The following instruction positions the center of the intensified
zone on the trace currently viewed by Trace A (TA) at division 3:

CMDS="TA:HPOS 3”: CALL IBWRT({SCOPE%,CMDS)

DUAL_ZOOM, MULTL Z00M
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DESCRIFTION The *IDN? query is used for identification purposes. The

response consists of four different fields providing information on
the manufacturer, the scope modei, the serial number and the
firmware revision level.

QUERY SYNTAX *TDN?

RESPONSE FORMAT "IDN LECROY, <model>, <serial_numbers, <firmware_level>

<model> : = A six- or seven-character model identifier

<serial_number> : = A nine- or 10-digit decimal code

<firmware_level> : = two digits giving the major release level
followed by a period, then one digit giving
the minor release level followed by a period
and a single-digit update level (xx.y.z)

EXAMPLE (GPIB) This example issues an identification request to the scope:

CMDS=%*TIDN?”: CALL IBWRT(SCOPE%,CMDS):
CALL IBRD{SCOPE%,RSP§): PRINT RSPS

Response message:
*IDN LECROY, $314CM,931401000,7.7.0
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The INE command sets the Internal state change Enable register
(INE). This command allows one or more everis in the INR
register to be reflected in the INB summary message bit (bit 0) of
the STB register. For an overview of the INR defined events,
refer fo the table next page.

The INE? query reads the contents of the INE register.

INE <value>
<value> : = 0 to 65535

INE?

INE <value>

The following instruction allows the INB bit to be set whenever a
screen dump has finished (bit 1, i.e. decimal 2), or a waveform

has been acquired (bit 0, i.e. decimal 1), or both of these.
Surmming these two values yields the INE mask 2+1=3.

CMDS="INE 37: CALL IBWRT({SCOPH%, CMD$)

INR




DESCRIPTION The INR? query reads and clears the contents of the INtetnal

state change Register {INR). The INR register (table befow)
records the completion of various infernal operations and state
transitions.

Bit - Bit Value Descrlptton

15...14 7 .O Réééfved for future Qse
éa ” 8192 : 1 | ”'.I“rigger is ready
12 4096 “ ”.1. - ”Pass/Fail test detected desired outco.m.ém -
11 . 2048 “ 1 ) Waveform proéess'mg has teminé{.éd.iﬁ..ﬁ'}éééb
”10 102”4. . 1 Waveform processing has terrhinated in Trace C
9 - 512 1 Waveform processmg has termmated in Trace B
8 7 256 1 Waveform processmg has termmated in Trace A
7 128 1 A memory card, ﬂoppy or hard disk exchange has been detected
6 64 1 ¢ Memoery card, ﬂoppy or hard disk has become full in "AutoStore Fill” .
- mode
] 5 32 0 Reservé.d”f.bur.i.ecroy use
4 B 16 1 A segment of a sequence waveform has been acqwred ”
] 3 | 8 : 1 A time-out has occurred in a data block transfer

2 | 4 1 A retum to the focal state is detected 7

1 2 1 - : A.screen dump has terminated

5 A new signal has been acquired

QUERY SYNTAX INR?

RESPONSE FORMAT INR <state>
<State> | = 0 to 65535
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EXAMPLE (GPIB)

RELATED COMMANDS

94

The following instruction reads the contents of the INR register:
CMD$=%INR?”: CALL IBWRT{SCOPE%,CMD%)

Response message:

INR 1026

i.e. waveform processing in Function C and a screen dump have
both terminated.

ALL_STATUS, *CLS, INE
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DESCRIPTION

QUERY SYNTAX

The INSPECT? query allows the user {0 read pars of an
acquired waveform in intelligible form. The command is based on
the explanation of the format of a waveform given by the
template (use the query TEMPLATE? fo obtain an up-to-date
copy).

Any logical block of a waveform can be inspected using this
query by giving its name enclosed in quotes as the first
(string) parameter (see the templais).

The special logical block named WAVEDESC may also be
inspected in more detail. By giving the name of a variable in the
block WAVEDESC, enclosed in quotes as the first (string)
parameter, it is possible to inspect only the actual value of that
variable. See Chapter 4 for more on INSPECT?.

. raw data as integers (truncated to 8 (m.s.b.h) }

:FLOAT normalized data (gain, offset ap'plied')”é's' f%béﬁng point
. numbers (gives measured values in volis or uniis)

|

?.Wd'iib“ | rawdata as integers (truncated 1o 16 m.s.b.}

<trace> : INSPect? ‘<string>’[, <data_type>]
<trace>:={TA, TB, TC, TD, M1, M2, M3, M4, C1, C2,
c3d cady

«string>: = A valid name of a logical block or a valid name of a
variable contained in block WAVEDESC (see the
command TEMPLATE).

<data_type> ! = {BYTE, WORD, FLOAT}

Note: The optional parameler <data _type> applies only for
inspecting the data arrays. It selects the representation of the
data. The default <data_type> is FLOAT.

t most significant bits
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RESPONSE FORMAT

@ AVAILABILITY

EXAMPLES (GPIB)

RELATED COMMANDS

26

<irace> : INSPect *<slring>"

<string>: = A string giving name(s) and value(s) of a logical
block or a variable.

<trace> : = {C3, C4} only on four-channel instruments.

The following instruction reads the value of the timebase at which
the last waveform in Channel 1 was acquired:

CMD$="C1:INSP? ‘TIMEBASE'”

CALL IBWRT(SCOPE%, CMDS)

CALL IBRD(SCOPE%,REPS)

PRINT RSP$

Response message:

Cl:INSP “TIMEBASE: 500 US/Div~

The following command reads the entire contents of the
waveform descriptor block:

CMD$="C1l:INSP? ‘WAVEDESC'~”

TEMPLATE, WAVEFORM_SETUP
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PESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

o

The INTENSITY command sets the intensity level of the grid or
the traceftext.

The intensity level is expressed as a perceniage {PCT). A level of
100 PCT corresponds to the maximum intensity whilst a level of
0 PCT sets the intensity to its minimum value.

The response to the INTENSITY? query indicates the grid and
trace intensity levels.

INTenSity GRID, <value>, TRACE, <value>
<value>: = 0to 100 [pCT]

Note 1: Parameters are grouped in pairs. The first of the pair
names the variable to be modified, whilst the second gives the
new value fo be assigned. Pairs may be given in any order and
be restricted to those variables to be changed.

Note 2: The suffix PCT is optional.
INTenSity?
INTenSity TRACE, <value>, GRID, <value>

The following instruction enables remote control of the intensity,
and changes the grid intensity level to 75%:

CMD$=%INTS GRID,75": CALL IBWRT(SCOPE%,CMD$)
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE

RELATED COMMANDS

98

The INTERLEAVED command enables or disables random
interleaved sampling (RIS) for timebase settings where both
single shot and RIS mode are available., See instrument
Cperator's Manual, Appendix A, for specifications.

RIS is not available for sequence mode acquisitions,

The response to the INTERLEAVED? query indicates whether
the oscilloscope is in RIS mode.

InterlLeaVeDd <mode>
<mode> : = {ON, OFF}

InterLeaVeD?

InterleaVeD <modes>

Query but not command available on model 9361C.

The following instructs the oscilloscope to use RIS mode:
CMD$=“ILVD ON”: CALL IBWRT(SCOFE%,CMD$)

TIME_DIV, TRIG_MODE, MEMORY_SIZE
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The *18T? (individual STatus) guery reads the current state of
the IEEE 488.1-defined “ist” local message. The “ist” individual
status message is the status bit sent during a paraliel poll
operation.

*I18T?

18T <value>
<value> i =0or 1

The following instruction cause the contents of the IST bit to be
read:

CMD$=#*IST?”: CALL IBWRT{SCOPE%,CMDS$}:
CALL IBRD(SCOPE%,RSP$): PRINT RSPS

Response message
*IST 0

*PRE
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DESCRIPTION The KEY command allows control of a program |REMOTE ENRBLE
from the front panel (menus illustrated at righty. It |——7————
displays strings of up to two lines of 13 characters || GO 10
as menus corresponding o and operated by the | LOCAL
lower six menu buttons or soft keys (the top menu
and button is automatically “GO TO LOCAL”). Fause

String text assigned by the operator to these menus |-
disappears on the next transition to local but .
reappears when the instrument is switched back ||Lontinue
info the remote state. Text is cleared at power-up, (1@@surenent
when the instrument is reset, or if an empty string is

assigned to a location (for example: KgY 2, * ‘).

Pressing any one of the menu buttons while in |~ A
remote mode causes the User Request status
Register (URR) and the URQ bit of the Event Status
Register to be set. This can generate an SRQ,
provided that the service request mechanism has
been enabled.

COMMAND SYNTAX REY <buttons>, «<:siting>’, * <string>*

<bution>:=1t0 5
«<string> : = Up fo two 13-character strings {any
ASCIl code)

EXAMPLE (GPIB) The menus illustrated this page were created by issuing the
following instructions:

CMDE=*KEY 2, ‘Pause’; KEY 3,
‘Continue’, ‘Measurement ;
KEY 4, * 7, ‘G0'": CALL IBWRT(SCOPE%,CMD$)

RELATED COMMANDS URR
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

The MEASURE_GATE command is used to control whether or
not the parameter measurement gate region (the region between
the parameter cursors) is highlighted. Highlighting is performed
by making the trace area outside the measurement gate region a
neutral color.

The response to the MEASURE_GATE? query indicates whether
or not the parameter measurement gate region is highlighted.

Meagure_GATe <stale>
<state> : = {ON, OFF}

Measure GATe?

Measgure_ GATe <slaie>

Availabie only on color instruments,

The following instruction highlights the measurement gate region:
CMD$="MGAT ON”: CALL IBWRT (SCOPE%,CMDS)
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NEMORY SIZE, MSIZ |

‘Command/Query

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE

RELATED COMMANDS

102

On most models where this command/query is available,
MEMORY_SIZE allows selection of the maximum memory
length used for acquisition. See Appendix A of the
oscilloscope Operafor's Manual for memory size.

Reducing the number of data points resulis in faster
throughput.

The MEMORY_SIZE? query returns the current maximum
memory length used fo capture waveforms. When the
optional suffix NUM is used with the query, the response will
be returned in standard numeric format.

Memory SIZe <size>

<size> : ={500, 1000, 2500, 5000, 10K, 25K, 50K, 100K,
250K, 500K, 1M, 2.5M, 5M, 10M}

Or, alternatively, in standard numeric format
={500, 1le+3, ..., 2e+6, 4e+6, Be+6}, for example.

Note: The instrument will adapt to the closest valid <size> or
numerical <value> according to available channel memory.

Memory SIZe? [NUM]
Memory, SIZe <Sizex>

The following will sef the oscilloscope to acquire at most 10 000
data samples per single-shot or RIS acquisition:

CMDS=*MSIZ 10K”: CALL IBWRT(SCOPE%,CMDS)
or
CMD$=*MSIZ 10e+3%: CALL IBWRT(SCOPE%,(CMD$)

TDWV, COMB?
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

The MESSAGE command displays a string of characters in the
Message Field above the grid. The string may be up to 49
characters in length. The string is displayed as iong as the
instrument is in remote mode and no internal status message is
generated. Turning the oscilloscope back to local mode deletes
the message. After the next fransition from local to remote the
message will be redisplayed. The message is cleared at power-
up, when the instrument is reset, or if an empty string is sent
(MSG " ).

The MESSAGE? query allows the user 1o read the last message
sent.

MeSsaGe ‘<siring>’

<string> : = A string of a maximum of 49 characters
MeSsaGe?
MeSsaGe ~<string>”

The following code causes the message “Connect Probe 1*” to
appear in the message field:

CMDE="MSG * *Connect Probe 1*/7: CALL
IBWRT (SCOPE%, CMD3)
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

104

By setting MULTI_ZOOM ON, the horizontal magnification and
positioning controls apply to all expanded fraces simultaneousty.
This command is useful if the contents of all expanded traces are
to be examined at the same fime.

The MULTI_ZOOM? query indicates whether multiple zoom is
enabiled or not.

Note: This command has the same effect as DUAL_ZOCM.

Multi_ZOoM <mode>

<mode> : = {ON, OFF}
Multi_Z0oM?
Multi_ZOoM <mode>

The foltowing example turns the multiple zoom on:

CMD$="MZ0M ON”: CALL IBWRT{SCOPE%,CMDS)

HOR_MAGNIFY, HOR_POSITION, DUAL_ZOOM
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

@ AVAILABILITY

EXAMPLE (GPIB)

The OFFSET command allows adjustment of the vertical ofiset
of the specified input channel.

The maximum ranges depend on the fixed sensitivity setting. See
the oscilloscope Operator's Manual, Appendix A, for
specifications.

If an out-of-range value is entered, the oscilloscope is set to the
closest possible value and the VAB bit (bit 2) in the STB register
is setl.

Note: The probe attenuation factor is not taken info account for
adjusting the offset.

The OFFSET? query returns the DC offset value of the specified
channel.

<channel> : OFfSeT <offsef>

<channel> : = {C1, ¢2, c3é,c4@}

<offset> : = See Appendix A of the instrument Operator's Manual
for specifications.

Note: The suffix V is optional.

<channel> ; OFfsSem?

<channei> : OFfSeT <offset>

<channel> : {C3, C4} only on four-channel instruments.

The following command sets the offset of Channel 2 to -3 V:
CMD$="C2:0FST -3V”: CALL IBWRT (SCOPE%, CMD$)
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

RELATED COMMANDS

106

The *OPC (OPeration Complete) command sets to true the OPC
bit (bit 0} in the standard Event Status Register (ESR). This
command has no other effect on the operation of the
oscilloscope because the instrument starts parsing a command
or query only after it has completely processed the previous
command or query.

The *OPC? query always responds with the ASCI| character “1”
because the oscilloscope only responds to the query when the
previous command has been entirely executed.

*QPC
*0OPC?
*QOrC 1

"WAI
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DESCRIPTION

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

The *OPT? query identifies oscilloscope options, i.e. additional
firmware or hardware options. The response consisis of a series
of response fields listing all the installed options.

*OPT?

*OPT <oplion_1>, <option_2>, .., <option_N>

<option_n> . = A three- or four-character ASCHI string

Note: If no option is present, the character 0 will be refurmed
The following queries the installed options:

CMD$="*0PT?”: CALL IBWRT{SCOPE%,CMDS$):
CALL IBRD(SCOPE%,RSP$): PRINT RSP§

If, for example, the waveform processing options WP01, WPQ2,
WP03, DDM, CKIO, PRML, ORM, MCO01 and JTA are installed,
the response will be retumed as:

*OPT WPC1l,WP02,DDM, CKI0, PRML, ORM, MCO1, JTA

Response message if no options are installed:
*OPT 0
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ADDITIONAL INFORMATION

CETR CKTRIG Clock-Trigger-Ext. ref. Option
DDFA ' Disk Drive Failure Analysis Option .
~ DDM : ' Disk Drive Measurements Opton
e Fromy ik .Optidn S —
3 GPO1 _ Interné.l..Fa.fi}\.ter/Centron;tés Option
HDO1 | Hard DiskOption
JTA . Jitter and Timing An.élyéi.é. “C.}@.t';on
ORM Optical Recording Meééﬁré.ments Opﬁion
PMT Power Measurement Todls
PRML PRML Measurements Option
MCO1 Memory Card Option 7
WPO1 | Waveform Processing Option WPO1 i
WPO2 | Waveform Processing Option wpo2 . i
WP03 Wayéfdrm Pfoceséing éptiogn WP03 o
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;éiﬁr?tzéridféry

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE SYNTAX

EXAMPLE (GPIB)

RELATED COMMANDS

The PANEL_SETUP command complements the *SAV/RST
commands. The PANEL_SETUP command aliows panel setups
1o be archived in encoded form on external storage media.

Only setup data read by the PNSU? query may be recalled into
the oscilloscope. A panel setup error (see table on page 70) will
be generated if the setup data block contains invalid data.

Note: The communication parameters (those modified by
commands CFMT, CHDR, CHLP, CORD and WFSU) and the
enable registers asscciated with the status reporting system
(SRE, PRE, ESE, INE) are not saved by this command.

PaNel SetUp <saiup>

<setup> : = A setup data block previously read by PNSU?
PaNel_ SetUp?
PaNel_ SetUp <sSeiup>

The following instruction saves the instrument's current panel
setup in the file PANEL.SET:

FILES = “PANEL.SET”: CMD§="PNSU?”:
CALL IBWRT (SCOPE%,CMD$): CALL IBRDF(SCOPE%,FILES$)

Whereas the following instruction recalls the front-panel setup,
stored previously in the file PANEL.SET, into the oscilloscope:;

CALL IBWRTF (SCOPE%,FILE§)

*RCL, *SAV
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DESCRIPYION The PARAMETER_CLR command clears all the current

parameters from the five-line list used in the Custom and
Pass/Faii modes.

Note: This command has the same effect as the command
PASS_FAIL_CONDITION, given without any arguments.

COMMAND SYNTAX PArameter CLear

RELATED COMMANDS PARAMETER_DELETE, PARAMETER_VALUE,
PASS_FAIL_CONDITION
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o :_ARAMETQR 't:usram PACU

DESCRIPTION

The PARAMETER_CUSTOM command controls the parameters
that have cusiomizable qualifiers, (for example, Di@lev or
r@jevel) and may also be used to assign any parameter for
histogramming.

Note: The measured value of a parameter setup with PACU may
be read using PAVA?

COMMAND SYNTAX

PAhrameter_ Custom <iine>, <parameters>, <gualifier>[, <quailfiers, ...]
<line>:=11t05

<parameter> : = {a parameter from the table below or any
parameter listed in the PAVA? command}

<qualifier> : =
<param>. See below.

Measurement

qualifier(s} specific to each

Parameters available on all models
R

DC2DPOS | delta clock to data positive - <sourcel> <clockedge>, <levell>, <source2>,
: - <slope2> <§evel2> <hysteres:s>
DC2DNEG delta clock to data negative . <sourcel> <c|ockedge> <leveli> <source2>,
- ‘ <slope2> <§evel2> <hysteresus>
. DDL‘[ delta delay <source1 >, <sourcez>
§ {}TLEV - delta time at level <source1 > <slope1> <IeveEi> <source2>,<slope?
. > <level2> <hysteres|s>
FLEV . fali at leved <sources> <h|gh> <EOW>
PHASE phase dlﬁerence  <sourcel> <edgel><lovells, <source2> <edge?>
. <levelZ> <hysteresis>,<angular unit>
RLEV rise at level | <sources,<lows>,<high>
 TLEV . time at level <sburce>,<slope>,<level>,<hysteresis> '
?ararrieter's'évaiiable on instruments equipped with WPO03 or DDM processing firmware
FWXX - full width at xx% of max <source>, <threshold>
: percentli <SOUrces, <threshotd>
X position at eak k
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i defmition

i
LBASE - local base g: <SOUurce: <hystereS|s>
LéSEP local baselme separatlon .%ééﬁ.fce>,<hy'stereéis> -
% LMAX local maximum ? <source>,<hysteresis>
E LMIN ;.!ocai minimum | <source> <hysteresns>” ......
LNUM b number of local events ‘5 <source> <hystereSIs> . “ §
- L'F"P Eocai peak to peak : .<SOUi’Ce> <hysteresas> :
.LTBE ! local time between events .<source> <hysteres ) - 3
%.LTBP Iocal ‘nme between peaks §.<source>,<hysteres;s> ' g
g“l..‘i‘B'r local time be’cween troughs . g;s.c;dEé.é.$,<hysiefesés> ' ;
LTMN local time at minima <§curce>,<hysteresis> - “
LTM)&H f;.lo.cél.'{i.a.'ﬁ'é at n;sax.ima. - <source> <hysteresss> - g
; LTOT | - local time overthreéﬁdid : . <source> <hysteresss> <thresholc£> a g
LTPT local time peak to trough _' .<source> <hystereS|s> g
| LTTP Iocal teme trough to peak h <source> <hystereS|s> ..... §
LTUT iocal ttme underihreshoid .......... <source>,<hysteresis>.<§ﬁ..ré.s..ﬁ.(.).id; - §
NBPH ] narrow band phase : <source> <freq> o '
NBPW - narrow band power <source> <freq> o
:.OWRI'{E overwrite S . <source 1> <source 2> <freq> """"
WPWSO ‘: puise width 50. - <source> <hysteresns> o §
E..PW50NEESI .puEse width 50 for troughs - . <source> <hysteresus> o g
P.WEOPOSH .pulse width 50 for peaks ' gzm<source> <hysteresns> . §
RES | .resoisztlon ‘<source 1>,<s0urce 2> <hystereszs> g
TAA ) track average amphtude - . <source> <hystere5|s> g

| TAANEG

track average amphtude for troughs

<sgurces <hysteresns>

. TAAPOS

5 tfack average amphtude ?or peaks
SR SR

: <source> <hysteres:s>
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Where:

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE 1
Command Example

Query/Response Examples

<sourceN> : = {C1, €2, C3é,c4@,'l’1-\, TB, TC, TD}
<slopeN> : = {POS, NEG, FIRST}

<edgeN> : = {POS, NEG}

<clock edge> : = {POS, NEQ, ALL}

<levelN>, <low>, <high>: =1 to 99 if level is specified in percent
(PCT), or

<leveiN>, <low>, <high> : = Level in <sourceN> in the units of the
waveform,

<delay> : = -100 PCT to 100 PCT

<freg> : = 10 to 1e9 Hz {Narrow Band center frequency).
<hysteresis> | = 0.01 o 8 divisions

<length> : = 1e-9 t0 0.001 seconds

<rank> . =11 100

<threshold> : = 0 to 100 percent

<angular unit> = {PCT, DEG, RAD}

PArameter CUstom? <line>

PArameter_ Custom <line>, <parameters>, <qualifier>{, <qualifier>, ...]

<sourceN> : = {C3, C4} only on four-channel instruments.

DTLEV
PACU 2,DTLEV,C1,P0S,345E-3,C2, NEG, —789E-3

PACU? 2 retums:
PACU 2,DTLEV,C],P0S,345E~3,C2,NEG,~-789E-3

PAVA? CUST2 returns:
C2:PAVA CUST2,789 NS
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EXAMPLE 2 DDLY
Command Example PACU 2,DDLY,C1,C2

Query/Response Examples PACU? 2 returns:
PACU 2,DDLY,C1,C2

PAVA? CUST2 refurns:
C2:PAVA CUST2,123 N§

EXAMPLE 3 RLEV
Command Example PACU 3,RLEV,Cl,2PCT, 67PCT

Query/Response Examples PaACU? 3 retumns:
PACU 3,RLEV,C1, 2PCT, 67PCT

PAVA? CUST3 returns:
Cl:PAVA CUST3, 23 MS

EXAMPLE 4 FLEV
Command Example PACU 3,FLEV,C1,345E-3,122E-3

Query/Response Examples pacu? 3 returns:
PACU 3,FLEV,C1,345E-3, 12283

PAVA? CUST3 returns:
Cl:PAVA CUST3,23 MS

RELATED COMMANDS PARAMETER_DELETE, PARAMETER_VALUE,
PASS_FAIL_CONDITION
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- Command

DESCRIPTION The PARAMETER_DELETE command deietes a parameter at a

specified line from the list of parameters used in the Custom and
Pass/Fail modes,

' 3 line 3 ofCustomorPass/FaaE display
4 fine 4 | of Custom or Pass/Fail display
5 | lne5 | ofCustomorPass/Faildisplay !
COMMAND SYNTAX PArameter Delete <line>

<line>:={1,2, 3,4,5)

Note: This command has the same effect as the command
PASS_FAIL_CONDITION <fine>, given without any {further
arguments.

EXAMPLE (GPIE) The following instruction detetes the third test condition in the list:
CMDE=#PADL 37: CALL IBWRT (SCOPE%, CMD$)

RELATED COMMANDS PARAMETER_CLR, PARAMETER_VALUE,
PASS_FAIL_CONDITION
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BESCRIPTION

QUERY SYNTAX

EXAMPLE (GPIB)

RESPONSE FORMAT

RELATED COMMANDS

116

The PARAMETER_STATISTICS? query returns the current
vaiues of statistics for the specified pulse parameter mode and
the result type, for all five lines of the pulse parameters display.

o e parameters T — - i
HIGH hughest value ' - !
HPAR horszontal standard parameters i

oW Iowest value - o

ARAM parafhéfér definition for each line
NU'M_ACQ B numberof contnbutlng acquzsntrons '
- NUM VALUE“SM 1 numberof measurements taken for parameter
sieMA _sigma {standard dewat:on) |

”Eg’EE?s - number of sweeps accumulated for each !me }

| VPAR o - vertical siandard parameters """ _ j

PArameter_ STatistics? <mode>, <resull>
<mode> : = {CUST, HPAR, VPAR}

<result> : = {AVG, LOW, HIGH, NUM_ACQ, NUM_VALUES, SIGMA,
SWEEPS, PARAM]

Note: If keyword PARAM is specified, the query returns the list of
the five pairs <parameter_names>,<sources.

The following query reads the average values of the five standard
vertical parameters:

CMD$="PAST? VPAR, AVG”: CALL IBWRT(SCOPE%,CMD$):
CALL IBRD(SCOPE%,RD$): PRINT RD%

PAST VPAR, AVG, 13V, 26V, 47v, 1v, 0V

PARAMETER_VALUE
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DESCRIPTION

>ARAMETER_ VAL_UE? , PAVA? |

‘Query

The PARAMETER_VALUE query retums the current value(s) of the

pulse waveform parameter(s} and mask tests for the specified trace.
Traces do not need to be displayed or selected to obtain the values

measured by the pulse parameters or mask tests.

all parameters duty cycie :; ovse ¢ pos&tlve overshoot
AMPL ' Eamphtude ';gf..'a.li.time PER ' f'penod ;
AREA  area FALLE2 | fall 80 to 20% PKPK | peak- to~peak -
BASE base FREQ frequency PNTS points
CMEAN ‘mean forcychc waveform FRST - first point RISE ' risetime o 3
ICM'EDI - median for cyclic -LAST ' }IIéét';'Jbllh.i “ RISEZS rlseEOto 80% o
waveform é :
CRMS . root mean square for MAX | maximum RMS root mean square
_cyclic part of waveform 3 :
CSDEV “ "é.tandard deviation for MEAN mean - SDEV éstandard 'éé'ﬁ.i.a.t.ion
. eyelic part of wavefcrm 5 :
CYCL cycles MEDI | medianvaive  TOP i top j
DLY delay MIN . minimum WD width
DUR duration of acquusttlon | OVSN ﬁnegativ.emc;\;reféhbbf .

o DM Processmg

number of peaks

R

AVG average of cius’mbutron HMEDI medsan ofa hrstogram PKS

DATA dé’cé vaives - HRMS _5 hxstogram ms value -'RANGE range of dzstnbutno;r};
.FWHM h full width at haif max HTOP ?hxstogram iop vatue f SIGMA S|gma of dlstrsbutton
HAMPL hsstogram ampiiiude LOW low of distribution TOTP total popula’elon :
HB;SE hsstogram base ' MAXP “ _.maxmum populatlon ‘ mﬁm;

¥ The numbers in the terms CUST1, CUST2, CUBT3, CUST4 and CUSTS refer
to the line nurmibers of the selected custom parameters.
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i high of histogram

all points of waveform inside mask
(TRUE = 1, FALSE = Q)

AV ‘averaged over several {up to 100) ‘OF . signal partially in overflow
periods : ‘
GT greater than given value OK -deemed to be determined without. problem
v invalid value (insuﬁicéent data ou - signal partially in overflow and undafﬂ.c.v.v
provided) 5
LT less than given value PT window has been period truncated
NP : no pulse waveform ur signal partially in underf|

 SOME_IN

some poins of wavetorm insige mas
(TRUE = 1, FALSE = 0)

QUERY SYNTAX

118

 (TRUE = 1, FALSE = 0)

all points of waveform outside mask

SONVE_OUT

some poinfs of waveform outside ma.sk
(TRUE =1, FALSE = 0)

<irace> : PArameter_VAlue? [<parameters,...,<parameter>]

<trace> : = {TA, TB, TC, TD, €1, C2, caé,cﬂ}}
<parameter> : = See table of parameter names on previous

page.

Alternative forms of query for mask tests:

<trace> : PArameter_VAlue? <old_mask_ test>

<trace> : PArameter_ VAlue? <mask_test>, <mask>
<mask_test> : = {ALL_IN, SOME_IN, ALL_OUT, SOME_OUT}
<old_mask_test> : = {ALLI, ANYT, ALLO, ANYO}

<mask> : = {TA, TB, TC, TD}

Note: Old mask test keywords ALLI, ANYI, ALLO, ANYO imply
testing of <frace> against the mask waveform TD. Old mask test
keywords INSIDE and QUTSIDE are equivalent to ALL_IN and
SOME_QUT, they are only supporited for compatibility with older-
model instrurments.




RESPONSE FORMAT

@ AVAILABILITY

EXAMPLE (GFIB)

RELATED COMMANDS

Commands & Queries

«<irace> : PArameter VAlue <parameter>, <value>,
<state> [, ..., <parameter>, <value>, <state>]

<value> : = A decimal numeric value
<state> : = {OK, AV, PT, IV, NP, GT, LT, OF, UF, oU}

Note: If <parameter> is not specified, or is equal fo ALL, alf the
standard voitage and standard time parameters followed by their
values and states are returned.

<trace> : {C3, C4} only available on four-channel instruments.

The following query reads the risetime of Trace B (TB):

CMDS="TB:PAVA? RISE”: CALL IBWRT(SCOPE%,CMDE):
CALL IBRD {SCOPE%,RD$): PRINT RD§

Response message:

TB:PAVA RISE,3.6E-98,0K

CURSOR_MEASURE, CURSOR_SET,
PARAMETER_CUSTOM, PARAMETER_STATISTICS
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DESCRIPTION

COMMAND SYNTAX

120

The PASS_FAIL_CONDITION command adds a Pass/Fail test
condition or a custom parameter at the specified line on the
Pass/Fail or Cusiom Parameter display.

The PASS_FAIL_CONDITION? query indicates the current
Pass/Fail test setup or the current selection of custom
parameters at the specified line.

Note 1: Up to five test conditions (or custom parameters) can be
specified at five different display lines on the screen. The
command PASS_FAIL_CONDITION deals with one line at a
time.

greater than : lower than

Pass_Fail Condition [<line>, <trace>, <parameter>{, <rel_op>
[<ref_value>]]]

<line>: = {1,2,3,4,5}
<frace> : = {TA, TB, TC, TD, C1, €2, 3 @,c4 @?}
<parameter> . = See fables of parameter names on pages 1711

and 117,
<rel_op>: = {eT, LT}
<ref_value> : = -1e15t0 +1e15

Note 2: The PFCO command with no arguments (i.e. “PFC0O")
deletes all conditions. The PFCO command with a single
argument (i.e, "PFCO <fine>" ) deletes the condition at <line>.

Note 3: Old mask test keywords ALLI and ANYO imply testing of
<trace> against the mask waveform TD. Old mask test keywords
INSIDE and OUTSIDE are equivalent to ALL_IN and
SOME_OUT; they are only supported for compatibility with
former versions.

Alternative form of command for mask tests:
Pass_Fall COndition [<line>, <trace>, <mask_test>, <mask>]

<mask_test> : = {ALL_IN, SOME_IN, ALL_OUT, SOME_OUT}




QUERY SYNTAX

RESPONSE FORMAT

@3 AVAINLABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

Commands & Queries

<mask> ! = {I'A, TB, TC, TD}
PFCO? <line>

PFCO <line>, <trace>, <parameter>, <rel_op>, <ref_value>

Alternative form of response for mask tests:
pFCO <line>, <trace>, <mask_fest>, <mask>

<trace> | = {C3, C4} only on four-channel instruments.

The following instruction sets the first test condition in the list to
be “frequency on Channel 1 lower than 10 kHz":

CMD$="PFCC 1,Cl1l,FREQ,LT,10000";
CALL IBWRT (SCOPR%, CMDS)

CURSOR_MEASURE, CURSOR_SET, PASS_FAIL_COUNTER,
PASS_FAIL_DO, PASS_FAIL_MASK, PARAMETER_VALUE

121




Commands & Queries

DESCRIPTION

COMMAND SYNTAX
QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The PASS_FAIL_COUNTER command resets the Passed/Failed
acquisitions counters. The PASS_FAlL_COUNTER? query
returns the current counts.

Pass_Fail CounTer
Pasg_Fail_ CounTer?

Pass_Fail_ CounTer <pass/fail>, <value>, OF, <value>
<value> : = 0 {o 998999
<passfail> | = {PASS, FAIL}

The following guery reads the counters:
CMDS=%PPCT?”: CALL IBWRT(SCOPE%,CMD$)
Response message:

PFCT PASS, 8, OF, 9

CURSOR_MEASURE, CURSOR_SET, PASS_FAIL_DO,
PASS_FAIL._MASK, PARAMETER_VALUE
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

The PASS_FAIL_DO command defines the desired ouicome and
the actions that have fo be performed by the oscilloscope after a
Pass/Fail test. The PASS_FAIL_DO? guery indicates which
actions are currently selected.

emit a beep

PULS emit a pulse on the CAL connector

scpp ~ make a hard copy

store in memory or on storage media

stop acquisition

Pass_Fail DO [<ouicomes|, <act>], <act>..i]]

<gutcome> : = {PASS,FAIL}
<act> ! = {STOP, SCDP, ST0}

Note 1: The BEEP command is accepted only on models
equipped with the CLBZ hardware option.

Note 2: The PULS command is accepted only on models
equipped with the CKIO software option,

Note 3: The PFDO command with no arguments (i.e. “PFDO")
deletes all actions.

Note 4: The STO command performs the store operation as
described in the Waveformm Store chapter in the Operators
Manual.

Note 5: After every pass or fail detected, the instrument sets the
INR bit 12.

Pasg_Fail_ DO?
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RESPONSE FORMAT Pass_Fail DO [<pass_fail>{, <act>[, <act>...]]]
EXAMPLE (GPIB) This following instruction forces the oscilloscope to stop acquiring
when the test passes:

CMD§="PFDO PASS,STOP”: CALL IBWRT(SCOPE%,CMDS)

RELATED COMMANDS BUZZER, CURSOR_MEASURE, CURSOR_SET, INR,

PARAMETER_VALUE, PASS_FAIL_COUNTER,
PASS_FAIL_MASK
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DESCRIPTION

COMMAND SYNTAX

@5 AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The PASS_FAIL_MASK command generates a tolerance mask

around a chosen trace and stores the mask in the selected
memaoty.

Pass_Fail MaSk [<frace>[, <htol>], <vtol>], <mask>]]]]

<trace>:={TA, TB, TC, TD, M1, M2, M3, M4, Cl, C2,
c39 cady

<htol>: =0.0t0 5.0

<vioi>: = 0.0 {0 4.0
<mask>: ={M1, M2, M3, M4}

Note: if any arguments are missing, the previous settings will be
used.

The alternative form of command:
Pass_Fail MasSk INVT [, <mask>]

inverts the mask in the selected mask memory. If <mask> is
missing, M4 is implied.

<trace> ! = {C3, C4} only on four-channel instruments,

The following instruction generates a tolerance mask around the
Channel 1 trace and stores it in M2:

CMDS="PASS_FAIL _MASK €1,0.2,0.3,M2";
CALL: IBWRT{SCOPE%, CMDS)

PASS_FAIL_DO, PARAMETER_VALUE
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ASS_FAIL STATU

DESCRIPTION The PASS_FAIL_STATUS query returns the status of the
pass/fail test for a given line number,

QUERY SYNTAX Pass_Fail STatus? <line>

<line>:=1{1, 2, 3, 4, 5}

RESPONSE FORMAT Pasgs_Fall STatus <line>, <state>

<state> | = {TRUE, FALSE}

EXAMPLE (GPIB) The following queries the state of the passfail test condition
specified for line 3.

CMD$="PFST? 3": CALL IBWRT (SCOPE%,CMDS)

RELATED COMMANDS PASS_FAIL_DO, PASS_FAIL_CONDITION,
PARAMETER,_VALUE
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

The PEAK_DETECT command switches ON or OFF the peak
detector built into the acquisition system.

The PEAK_DETECT? query returns the current status of the
peak detector.

Peak_ DETect <siatex»

<state> | = {ON, OFF}

Peak_ DETect?

PDET <state>

Available on 9350C, 9354C, 9370C, 9374C, 9384C, L.C534A and
LC574A models anly,

The following instruction turns on the peak detector:
CMD$=*PDET ON”: CALL IBWRT (SCOPE%, CMD%)
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PESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
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The PER_CURSOR_SET command allows the user to position
any one of the six independent cursors at a given screen
location. The position of the cursor can be modified or gueried
even if the cursor is not currently displayed on the screen.

The PER_CURSOR_SET? query indicates the current position of
the cursor(s).

The vertical cursor positions are the same as those controlled by
the CURSOR_SET command.

; horizontal absolute VABS . vertical absolute

_HDIF - horizontal difference  VDIF | vertical difference g
HREF horazontal reference VREF | vertical reference mg

<frace> : PEx_Cursor_Set <CUISCr>,
<position>[, <cursor>, <position>, ..., <cursor>,<position>

frace> . = {Ta, TB, TC, TD, Cl, C2, c3@,c4@}

<CUrsor> ; = {HABS, HDIF, HREF, VABS, VDIF, VREF)}

<position>:=0 to 10 DIV (horizontal), -29.5 to 295 DIV
(vertical)

Note 1: The suffix DIV is optional,

Note 2: Parameters are grouped in pairs. The first of the pair
names the variable to be modified, whilst the second gives the
new value fo be assigned. Pairs may be in any order and be
restricted to those variables to be changed.

<irace> : PEr Cursor Set? <cursor>[,<cursor, ...,<cursor>]
<Gursor> . = {HABS, HDIF, HREF, VABS, VDIF, VREF, ALL}
Note 3: If <cursor> is not specified, ALL will be assumed. If the

position of a cursor cannot be determined in a particular situation,
its position will be indicated as UNDEF.




Commands & Queries

RESPONSE FORMAT PEr_Cursor_Set <oursors,<position>], <cursors,<position>, ...,
<cursors, <position:s

@ AVAILABILITY <trace> ! = {C3, C4} only available on four-channel instruments.

EXAMPLE (GPIB) The following code positions the HREF and HDIF cursors at +2.8
DIV and +7.4 DIV respectively, using Channel 2 as a reference;

CMD$=#C2:;PECS HREF,2.6 DIV,HDIF,7.4DIV"

RELATED COMMANDS CURSOR_MEASURE, CURSOR_SET, PERSIST,
PER_CURSOR_VALUE,
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The PER_CURSOR_VALUE? query returns the values
measured by the cursors specified below while in Persistence
Mode.

ah
horizontal absolute VABS - vertical absolute

horizontal relative VREL | vertical reiative

= —

<irace> : PEr_Cursgor_Value? <CU|’SOI’>{, <CUrsor>, ..., <Cu TSOF>]

<frace>: = {TA, TB, TC, TD, Cl, €2, csé’,cﬁ}
<CUrsor> : = {HABS, HREL, VABS, VREL, ALL}

Note: If <cursor> is not specified, ALL will be assumed.

<trace> : PEr Cursor_Value <CUrsors,
<values{, <cursor>, <values, ..., <cursor>, <value>]

<trace> : = {C3, G4} only on four-channel instruments,

The following code returns the value measured with the vertical
relative cursor on Channel 1;

CMD$=#C1 : PECV? VREL”: CALL IBWRT(SCOPE%,CMDS$):
CALL IBRD{SCOPE%,RSP$): PRINT RSP$

Response message:
CL:PECV VREL, 56 MV

CURSOR_MEASURE, PERSIST, PER_CURSOR_SET




Commands & Queries

~ PERSIST, PERS

RESCRIFTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The PERSIST command enables or disables the persistence
display mode.

PERSiat <mode:>

<mode> : = {ON, OFF)}
PERSist?
PER8ist <mode>

The following code turns the persistence dispiay ON:
CMD$="PERS ON": CALL IBWRT (SCOPE%, CMDS)

PERSIST_COLOR, PERSIST_LAST, PERSIST_SAT,
PERSIST_SETUP
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DESCRIPTION The PERSIST_COLOR command controls the color rendering
method of persistence fraces.

The response to the PERSIST_COLOR? query indicates the
color rendering method, Analog Persistence[] or Color Graded
Persistence,

COMMAND SYNTAX PErsist_CoLor <state>
<state> : = {ANALOG, COLOR_GRADED}

QUERY SYNTAX PErsist Color? L
RESPONSE FORMAT PErsist_ColLor <staie>
@ AVAILABILITY Available only on color instruments.

EXAMPLE (GPIB) The foliowing instruction sets the persistence trace color to an
. intensity-graded range of the selecied trace color:

CMD$="PECL ANALOG”: CALL IBWRT (SCOPE%,CMDS)
RELATED COMMANDS COLOR, COLOR_SCHEME, PERSIST, PERSIST_LAST,
PERSIST_SAT, PERSIST_SETUP
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DESCRIPTION

CONMMAND SYNTAX

QGUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

I

PERSIST LAST, PELT? |

£ camrmauerv .

The PERSIST_LAST command controls whether or not thelast
trace drawn in a persistence data map is shown.

The response to the PERSIST_LAST? query indicates whether
the last trace is shown within its persistence data map.

PErsist_ las? <state>
<state> : = {ON, OFF}

PErsist_LasT?

PErsist_ LasT <stale>

Avaifable on color instruments only.

The following instruction ensures the last trace is visible within its
persistence data map:

CMDS=“PELT ON”: CALL IBWRT{SCOPE%,CMD$)

PERSIST, PERSIST COLOR, PERSIST_SAT,
PERSIST_SETUP
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The PERSIST_SAT cormmand sets the level at which the color
spectrum of the persistence display is saturated.

The level is specified in terms of percentage (PCT) of the total
persistence data map population. A level of 100 PCT
corresponds to the color spectrum being spread across the entire
depth of the persistence data map. At lower values, the spectrum
wili saturate (brightest value) at the specified percentage value.
The PCT is optional.

The response to the PERSIST_SAT? query indicates the
saturation level of the persistence data maps.
PErsist_BSat <trace>, <value> [<trace>, <value>]

<trace>:={Cl, €2, €3, C4, TA, TB, TC, TD, ALL}
<value> ;= 0to 100 PCT

Note: The suffix PCT is optional.
PErsigt_SAt?

PErsist SAt <traces>, <value>

Available on color instruments only.

The following instruction sets the saturation level of the
persistence data map for channel 3 to be 60%, i.e. 60% of the
data points will be displayed with the color spectrum, with the
remaining 40% saturated in the brightest color:

CMDS="PESA C3,607: CALL IBWRT(SCOPE%, CMDS)

PERSIST, PERSIST_COLOR, PERSIST_PERS,
PERSIST_SETUP
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

PO

PERSIST SF

The PERSIST_SETUP command selects the persistence
duration of the display, in seconds, in persistence mode. In
addition, the persistence can be set either fo all traces or only the
fop two on the screen.

The PERSIST_SETUP? query indicates the current status of the
persistence.

PErsist_SetUp <times,<mode>
<time>:={0.5, 1, 2, 5, 10, 20, infinite}

<mode> : = {TOP2, ALL}
PErsist_SetUp?

PErsist_SetUp <ilime>, <mode>

The following instruction sets the variable persistence at 10
seconds on the top two traces:

CMDS=%PESU 20,TOP2”: CALL IBWRT{SCOPE%,CMDS$)

PERSIST, PERSIST_COLOR, PERSIST_PERS, PERSIST_SAT
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The *PRE command sets the PaRallel poll Enable register
(PRE). The lowest eight bits of the Parallel Poll Register (PPR)
are composed of the STB bits. The *PRE command allows the
user to specify which bit(s) of the parallel poll register will affect
the ‘ist’ individual status bit.

The *PRE? query reads the contents of the PRE register. The
response is a decimal number which corresponds fo the binary
sum of the register bits.

PRE <value>
<value> : = 0 to 65 535

*PRET?
*PRE <value>

The following instruction will cause the ‘ist’ status bit to become 1
as soon as the MAV bit (bit 4 of STB, i.e. decimal 16} is set. This
yields the PRE value 186,

CMD$=%*PRE 16”: CALL IBWRT (SCOPE%,CMD$)
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The PROBE_CAL? query performs a complete auto-calibration
of a current prabe connected to the instrument, At the end of this
calibration, the response indicates how the calibration has
terminated, and the instrument then returns to the state it was in
prior to the query.

<channel> . PROBE_CAL?

PROBE_CAL <diagnostics>
<diagnostics>: =0 or 1
0 = Calibration successiul

The following instruction forces a seif-calibration:

CMDS=*PROBE_CAL?”: CALL IBWRT(SCOPE%,CMDS):
CALL IBRD(SCOPE%,RD$): PRINT RDS

Response massage (if no failure); PROBE_CAL 0

AUTO_CALIBRATE, *CAL?, PROBE_DEGAUSS?
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DESCRIFTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The PROBE_DEGAUSS? query performs the automatic
degaussing of the current probe connected to the instrument.
This eliminates core saturation by use of a backing current and
application of an alternating field, reduced in amplitude over time
from an initial high value. After the degaussing, a probe
calibration is performed.

<channel> : PROBE DEGAUSS?

PROBE_DEGAUSS <diagnostics>
<diagnostics> : = 0 or 1
0 = Degaussing and calibration successful

The following instruction degausses and calibrates the connected
probe:

CMD$="PROBE_DEGAUSS?”: CALL IBWRT{SCOPE%, CHD$) :
CALL IBRD{SCOPE%,RD%): PRINT RDS

Response message (if no failure):
PROBE_DEGAUSS 0

PROBE_CAL?, PROBE_NAME?
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS

The PROBE_NAME? query returns the name of a probe
connected to the instrument. Passive probes are identified by
their attenuation factor.

<channel> : PROBE_NAME?

<channel> : PROBE_NAME <probe name>

The following instruction obtains an identification of the
connacted probe:

CMDE=*PROBE_NAME?": CALL IBWRT(SCOPE%,CMDS$):
CALL IBRD{SCOPE%,RD§): PRINT RDS

PROBE_CAL? PROBE_DEGAUSS?
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DESCRIPTION

COMMAND SYNTAX

EXAMPLE (GPIB)

RELATED CONMANDS
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The *RCL command sets the state of the instrument, using one

of the five non-volatile pane! setups, by recalling the complete
front-panel setup of the instrument, Panel setup 0 corresponds to
the default panel setup.

The "RCL command produces the opposite effect of the *SAV
command.

if the desired panel setup is not acceptable, the EXecution error
status Register (EXR) is set and the EXE bit of the standard
Event Status Register (ESR) is set,

*RCL <panel_setup>
<panel_setup> =010 4

The foliowing recalls the instrument setup previously stored in
panel setup 3:

CMD$="*RCL 3": CALL IBWRT(SCOPE%,CMDE)

PANEL_SETUP, "SAV, EXR
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DESCRIPTION

CONMMAND SYNTAX

é AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The RECALL command recalls a waveform file from the current
directory on mass storage into any or all of the internal memories
M1 to M4. Note that only waveforms stored in BINARY format
can be recalled.

<memory> : RECall DISK, <device>, FILE, ‘ <filename>-’
<memory> . = {M1, M2, M3, M4, ALL}

<device> : = {CARD@, FLPY, HDD@’}
<filename>: = An alphanumeric sting of up 1o eight characters,
followed by a dot and an extension of up to three digits.

<device> : CARD only available when MC01 Option is fitted.
<device> : HDD only available when HDO1 Option is fitted.

The following recalls a waveform file called “SC1.001” from the
memaory card into Memory M1:

CMD$=“M1:REC DISK,CARD,FILE, /SC1.001/%; CALL IPWRT (SCOPE%, CMDS)

STORE, INR?
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DESCRIPTION

COMMAND SYNTAX

@ AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

142

The RECALL_PANEL command recalls a front-panel seiup from
the current directory on mass storage,

ReCall_PaNel DISEK, <device>, FILE, ‘<filenames>"’

<device> . = {CARD@, FLPY, HDDé}

<filename>:= A string of up to eight characters, with the
extension “. PNL",

<device> : CARD only available when MCO01 Option is fitted.
<device> : HDD only available when HD01 Option is fitted.

The following recalis the front-pane! setup from file PO12.PNL on
the floppy disk:

CMD$=%RCPN DISK, FLPY, FILE, ‘PO12.PNL'~*:
CALL IBWRT({SCOPE%,CMDS5)

PANEL_SETUP, *SAV, STORE_PANEL, *RCL
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DESCRIPYTION The "RST command initiates a device reset. The *RST sets all
eight traces to the GND line and recalls the default setup.

COMMAND SYNTAX *RST

EXAMPLE (GPIB) This example ressts the oscilloscope:

CMD$="%RST”: CALL IBWRT{SCOPE%,CMD§)

RELATED COMMANDS *CAL, *RCL.
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

@ AVAILABILITY

RESPONSE FORMAT

EXAMPLE
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The SAMPLE_CLOCK command allows the user to control an

external timebase. The user sets the number of data points that
will be acquired when the instrument is using the external clock.
When the optional suffix NUM is used with the query, the
response will be returned in standard numeric format.

Sample_CLocK <state>[, <recordiength>][, <coupling>]

<state> : = {INT, ECL, LVQ, TTL, RP@}
<recordlength>: = {50, 100, 200, 500, 1K, 2K, 5K, 10X,
20K, 50K, 100X, 200K, 500K, 1M, 2M)}

Or, alternatively, in standard numeric format:
= {10e+3, 10.0e+3, 11e+3...}, for example.
<coupling> : = {D1M or Dsoé‘}

Note: The record length cannot be larger than the maximum
available memory of the model being used. The instrument will
adapt to the closest vaiid <recordlength>. See Appendix A of the
instrument Operator’'s Manual for maximums.

Sample_CLocK? [NUM]

Not available on 9361C or 9362C Series.

<sgtate> : {(RP} only available on oscilloscopes fitted with the
CKTRIG option.

<coupling> : {D50} not available when <state> {RP} is selected.

Sample_CLocK <siates, <recordiength>

The following sets the instrument to use the external clock with
1000 data point records.

CMD$=%SCLK ECL, 1000”: CALL IBWRT{SCOPE%,CMDS)
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DESCRIPTION

COMMAND SYNTAX

EXAMPLE (GPIB)

RELATED CONMMANDS

The *SAY command stores the current state of the instrument in
non-volatile internal memory. The *SAV command stores the
complete front-panel setup of the instrument at the time the
command is issued.

Note: The communication parameters (the parameters modified
by commands COMM_FORMAT, COMM_HEADER,
COMM_HELP, COMM_ORDER and WAVEFORM_SETUP) and
the enable registers associated with the status reporting system
(*SRE, *PRE, "ESE, INE) are not saved by this command.

*SAV <panel_setup>
<panel_ssetup> = 1t0 4

The following saves the current instrument setup in
Panel Setup 3:

CMD&="*SAV 37: CALL IBWRT (SCOPE%,CMD$)

PANEL_SETUP, *RCL
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DESCRIPTION

COMMAND SYNTAX
QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GP1B)

RELATED COMMANDS
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The SCREEN_DUMP command causes the oscilloscope to
dump the screen contents onto the hard-copy device. This
command will halt the instrument’s activities.

The time/date stamp which appears on the print-out corresponds
fo the time at which the command was executed.

SCreen_DumpP
SCreen_DumP?

SCreen_DumP <status>
<status> ; = {OFF}

The following initiates a screen dump:
CMDS$=~SCDP”: CALL IBWRT (SCOPE%,CMDS)

INR, HARDCOPY_SETUP, HARDCOPY_TRANSMIT
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SCREEN_SAVE, SCSV¢

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

emmand/Query

The SCREEN_SAVE command controls the automatic Screen

Saver, which automatically shuts down the internal color monitor
after a preset time,

The response to the SCREEN_SAVE? query indicates whether
the automatic screen saver feature is on or off.

Note: When the screen save is in effect, the oscilloscope is still
fully functional.

SCreen_SaVe <enabled>
<enabled> © = {YES, N0}

SCreen_SaVe?

SCreen SaVe <siate>

Available only on color models.

The following enables the automatic screen saver:

CMD$=#SCSV YES”: CALL IBWRT (SCOPE%, CMD$)
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COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The SELECT command selects the specified trace for manual
display control. An environment error (see table on page 70) is
generated if the specified trace is not displayed.

The SELECT? query returns the selection status of the specified
trace.

<trace> . SELect
<irace>:= {TA, TB, TC, TD}

<trace> . SELect?

<irace> ; SELect <mode>
<mode> : = {ON, OFF}

The following selects Trace B (TB):
CMD$="TB:SEL”: CALL IBWRT (SCOPE%,CMD$)

TRACE
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DESCRIPTION

COMMARND SYNTAX

QUERY SYNTAX

: A:Ibﬂ' i

The SEQUENCE command sets the conditions for the sequence
mode acquisition. The response to the SEQUENCE? query gives
the conditions for the sequence mode acquisition. The argument
<max_size> can be expressed either as numeric fixed point,
exponential or using standard suffixes. When the optional suffix

NUM is used with the query, the response will be returned in
standard numeric format.

SEQuence <modes>[, <segments>[, <max_size>]]

<mode> : = {OFF, ON, WRAP}
<segments> : = the right-hand column in the table below:

é | 5 M. : T 5000 i
SRR

<max_size>: = {50, 100, 250, 560, 1000, 2500, 5K,
10K, 25K, 50K, 100K, 258K, 500K, 1M}

Or, alternatively, in standard numeric format:
={...10e+3, 10.0e+3,...11e+3,...}, for example.

Note: The instrument will adapt the requested <max_size> to the
closest valid value.

SEQuence? [NUM]
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RESPONSE FORMAT

¢ AVAILABILITY
EXAMPLE (GPIB)

RELATED COMMANDS
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SEQuence <mode>, <segments>, <max_size>
<modes> : = {ON, OFF}

Not available on 9361C or 8362C Series.

The following sets the segment count to 43, the maximum
segment size to 250 samples, and turns the sequence mode ON:

CMDS="8EQ ON,43,2507: CALL IBWRT(SCOPE%,CMDS$)

TRIG_MODE




Commands & Queries

BESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

- :-Commandiﬁﬁéry: .

The *SRE command sets the Service Request Enable register
{SRE). This command allows the user to specify which summary
message bit(s) in the STB register will generate a service
request. Refer fo the table on page 153 for an overview of the
avaitable summary messages.

A summary message bit is enabled by writing a ‘1’ into the
corresponding bit location. Conversely, writing a '0’ into a given
bit location prevents the associated event from generating a
service request (SRQ). Clearing the SRE register disables SRQ
interrupts.

The *SRE? query returns a value that, when converted to a
binary number, represents the bit settings of the SRE register.
Note that bit 6 (MSS) cannot be set and its returned value is
always zero.

*SRE <value>
<value>: =0 to 255

*SREY?
*SRE <value>

The following instruction allows an SRQ to be generated as soon
as the MAV summary bit (bit 4, i.e. decimal 18) or the INB
summary bit (bit 0, i.e. decimal 1) in the STB reqgister, or both,
are set. Summing these two values yields the SRE mask 16+1 =
17.

CMDS="*gRE 17": CALL IBWRT (SCOPE%,CMDS$)
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DESCRIPTION

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The *STB? query reads the contents of the 488.1 defined status
register (STB), and the Master Summary Status (MSS). The
response represents the values of bits 0 to 5 and 7 of the Status
Byte register and the MSS summary message.

The response to a *STB? query is identical to the response of a
serial poll except that the MSS summary message appears in bit
6 in place of the RQS message. Refer fo the table on page 153
for further details of the status register structure.

*STB?

*8TB <value>
<value> . = 0 1o 255

The following reads the status byte register:

CMDE=“%*3TB?”: CALL IBWRT(SCOPE%,CMD$):
CALL IBRD{SCOPE%,RSPS): PRINT RSPS

Response message:
*GTB 0

ALL_STATUS, *CLS, "PRE, *SRE
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ADDITIONAL INFORMATION

Bit Value Bit Name Description

7 . 128 | Dio7 0 reserved for future use _
: — Sy T —— e
- MSS=1 at feast 1 bit in STB masked by SRE is 1 - @)

. RQS=1 service is requested :
5 32 . ESB 1 an ESR enabled event has occurred @)
4 ‘ 16 MAV 1 output gueue is not empty - (4)

3 3 8 DIO3 O reserved o

2 ‘ ' 4 VAB o 1 a command data value has been ac.i.a.b.ied RG]

1 2 DIOﬁH o .(} reserved '

L 1 N8 bled iNtemaI state éh.anée.has o_cc_:y_rre_d_ ) :

Notes

(1) The Master Summary Status (MSS) indicates that the instrument requests service, whilst the
Service Request status — when set — specifies that the oscilloscope issued a service
request. Bit position & depends on the polling method:

Bit6 = MSS ifan *STB? query is received

RQS if serial polling is conducted

i

(2) Example: If SRE=10 and STB=10 then MS5=1. If SRE=010 and STB=100 then MSS8=0.

(3} The Event Status Bit (ESB) indicates whether or not one or more of the enabled IEEE 488.2
events have occurred since the last reading or clearing of the Standard Event Siatus Register
(ESR). ESB is set if an enabled event becomes true (1).

(4) The Message AVailable bit (MAV) indicates whether or not the Oulput queue is empty. The
MAV summary bit is set true (1) whenever a data byle resides in the Oulput queue.

{5) The Value Adapted Bit (VAB) is set true (1) whenever a data value in a command has been
adapted o the nearest legal value. For instance, the VAB bit would be set if the timebase is
redefined as 2.5 ps/div since the adapted value is 2 ys/div.

(6) The INternal state Bit (INB) is set true (1) whenever certain enabled internal states are
entered. For further information, refer to the INR query.
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DESCRIPTION The STOP command immediately stops the acquisition of a
signal. If the trigger mode is AUTO or NORM, it will change to
trigger mode STOPPED to prevent further acquisition.

COMMAND SYNTAX STOP

EXAMPLE The following stops the acquisition process:
CMD$ =“8TOP”: CALL IBWRT(SCOPHE%,CMDS)

RELATED COMMANDS ARM_ACQUISITION, TRIG_MODE, WAIT
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DESCRIPTION

COMMAND SYNTAX

@(} AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The STORE command stores the contents of the specified trace
into one of the internal memories M1 to M4 or to the current
directory on mass storage.

8TOre [<irace>,<dest>]

<trace>: = {TA, TB, TC, TD, C1, €2, c3% ca?
ALL_DISPLAYED}

<dest>:={M1, M2, M3, M4, CARD@, FL?Y@, HBDé}

Note: If the STORE command is sent without any argument, all
traces currently enabled in the Store Setup wilf be stored. This
setup can be modified using the STORE_SETUP command.

<trace> : = {C3, C4} anly available on four-channel oscilloscopes.

<dest> : CARD only available when MCO1 option is fitted.
<dest> : HDD only available when HDO1 option is fitted.

The following command stores the contents of Trace A (TA) into
Memory 1 (M1):
CMDS$=#STO TA,M1”: CALL IBWRT(SCOPE%,CMDS$)

The following command stores all currently displayed waveforms
onto the memory card:

CMDE=#8T70 ALL _DPISPLAYED, CARD”:
CALL IBWRT (SCOPE%,CMDS$)

The following command executes the storage operation currently
defined in the Storage Setup (see command STORE_SETUPY):
CMD§=#STO” ;: CALL IBWRT(SCOPE%, CMD$)

STORE_SETUP, RECALL
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COMMAND SYNTAX

@3 AVAILABILITY

EXAMPLE (GPIB)

RELATYED COMMANDS
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The STORE_PANEL command stores the complete front-panel
setup of the instrument, at the time the command is issued, into
a file on the current directory on mass storage.

Note: The communication parameters (the parameters modified
by commands COMM_FORMAT, COMM_HEADER,
COMM_HELP, COMM_ORDER and WAVEFORM_SETUP) and
the enable registers associated with the status reporting system
(*SRE, *PRE, *ESE, INE) are not saved by this command.

STore_PaNel DISE, <device>, FILE, *<filename>"’

<device> : = {CARDé, FLPY, HDDé}

<filename> : = A string of up to 8 characters, with the extension
“.PNL".

Note: If no filename (or an empty string) is supplied, the
instrument generates a filename according to ifs infernal rules.

<device> : CARD only available when MCO1 option is fitted,
<device> : HDD only available when HDC1 option is fitted.

The following code saves the current instrument setup fo the
memoty card in a file called "DIOCDE.PNL™:

CMDS=*8TPN DISK, CARD, FILE, ‘DIODE.PNL~:
CALL IBWRT (SCOPE%,(MDS}

PNSU, *SAV, RECALL _PANEL, *RCL
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

@3 AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

The STORE_SETUP command controls the way in which traces will

be stared. A single trace or all displayed traces may be enabled for
storage. This applies to auto-storing or to the STORE, STO
command. Traces may be auto-stored to mass siorage after each
acquisition until the mass storage device becomes full (FILL), or
continuously (WRAP), replacing the oldest fraces by new ones.

The STORE_SETUP? query retums the current mode of operation
of Autostore, the current frace selection, and the current destination,

Note that only waveforms stored in BINARY format can be
recalied.

STore_SeTup [<trace>, <dest>] [, AUTO, <modes] [, FORMAT, <iypes]

<trace>.={TA, TB, TC, TD, C1, €2, c3?§,c4@?,
ALL DISPLAYED}

<desi>: = {M1, M2, M3, M4, CARD@, FLPY, HDD@}
<mode> ; = {OFF, WRAP, FILL}
<lype> ! {BINARY, SPREADSHEET, MATHCAD, MATLAB!

STore_SeTup?

Store_SeTup <traces, <dest>, AUTO, <mode>

<trace> : = {C3, C4} only available on four-channel oscilloscopes.
<dest> : CARD only available when MCO01 option is fitted.
<dest> : HDD only available when HDO1 option is fitted.

The following command selects Channel 1 to be stored. It

enables an “autostore” to the card until no more space is left on
the memory card (AUTO, FILL).

CMD$=+878T C1, CARD, AUTO,FILL":
CALL IBWRT (SCOPE%, CMD§)

STORE, INR
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COMMAND SYNTAX

é AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The STORE_TEMPLATE command stores the instrument's
waveform template on a mass-storage device. A filename is
automnatically generated in the form of “LECROYwv.TPL” where
“wv" is the two-digit revision number,

Note: For revision 2.1, for example, the file name generated will
be LECROYZ21.TPL.

Refer to Chapter 4 for more on the waveform template, and
Appendix B for a copy of the template itself.

STore_TeMplate DISK,<devices

<device> ;= {CARD@, FLPY, HDDé'}
<device> : CARD only available when MCO01 option is fitted.
<device> : HDD only available when HDO1 option is fitted.

The following code stores the current waveform template on the
memory card for future reference:;

CMDS="STTM DISK, CARD": CALIL IBWRT(SCOPE%,CMD%)

TEMPLATE
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CUEneiie el et

DESCRIPTION The TEMPLATE? query produces a copy of the template which
formally describes the various logical entities making up a
complete waveform. In particular, the template describes in full
detail the variabies contained in the descriptor part of a
waveform. Refer to Chapter 4 for more on ihe waveform
lemplate, and Appendix B for a copy of the template itself.

QUERY SYNTAX TeMPLate?

RESPONSE FORMAT TeMPLate “<tempiate>”
<template> : = A variable length string detailing the structure of a

waveform.

RELATED COMMANDS INSPECT
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CONMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT

EXAMPLE (GPIB)

RELATED COMMANDS
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The TIME_DIV command modifies the timebase setting. The
new timebase setting may be specified with suffixes: NS for
nanoseconds, US for microseconds, MS for milliseconds, S for
seconds, or KS for kiloseconds. An out-of-range value causes
the VAB bit (bit 2) in the STB register (see table on page 153) to
be set.

The TIME_DIV? query returns the current fimebase setting.

Time DIV <value>

<value> : = See Appendix A of the instrument Operator’s Manual
for specifications.

Note: The suffix & (seconds) is opfional,
Time DIV?
Time_ DIV <value>

The following sets the time base to 500 psec/div:
CMD$="TDIV 500US“: CALL IBWRT (SCOPE%,CMD$)

The following sets the time base to 2 msec/div:
CMD§="TDIV 0.002”: CALL IBWRT{SCOPE%, CMDS)

TRIG_DELAY, TRIG_MODE
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

The TRACE command enables or disables the display of a ttace.
An environment error {see table on page 70) is set if an attempt
is made to display more than four waveforms.

The TRACE? query indicates whether the specified trace is
displayed or not.
<trace> : TRAce <modes>

{ci, c2, c3@5,c4€‘3,TA, TB, TC, TD}
foN, OFF}

<trace>
<mode> ;

it

<trace> : TRAce?

<trace> . TRAce <mode>

<trace> : = {C3, C4} only on four-channel instruments.

The following command displays Trace A (TA):
CMD$=*TA:TRA ON”: CALL IBWRT (SCOPE%,CMD$)
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The TRACE_OPACITY command controls the opacity and the

transparency of the trace color. The trace can be made either
opagque (iraces will overwrite and obscure each other) or
fransparent (overlapping traces can be distinguished from one
another}.

The response to the TRAGCE _OPACITY? query indicates whether
ihe traces are opague or transparent.

Trace_COPAcity <iype>
<type> : = {OPAQUE, TRANSPARENT}

Trace_OQOPAcity?
Trace_ OPAcity <ltype>
Available on color instruments only.

The following allows traces to be distinguished even when they
ovetlap:

CMDE="TOPA TRANSPARENT”: CALL BWRT (SCOPES%,CMD3)
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DESCRIPTION The *TRG command executes an ARM command,

Note: The *TRG command is the equivalent of the 488.1 GET
(Group Execute Trigger) message.

COMMAND SYNTAX *TRG

EXAMPLE (GPIB) The following command enables signal acquisition:
CMD&="*TRG"”: CALL IBWRT(SCOPE%, CMD$)

RELATED COMMANDS ARM_ACQUISITION, STOP, WAIT

163




Commands & Queries
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COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS
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The TRIG_COUPLING command sets the coupling mode of the
specified trigger source.

Note 1: The trigger slope is automatically determined by the
instrument when in HFDIV coupling. The TRIG_SLOPE
command ig not used in HFDIV coupling mode.

Note 2: HFDIV is indicated as HF in the trigger setup menus.

The TRIG_COUPLING? query retums the trigger coupling of the
selected source.

<irig_source>: TRig_CouPling <irig_coupling>
<trig_source> : = {C1, €2, c3@, c4@§, EX, EXloé, EXS@?}
<trig_coup{ing>:={Ac@, De, HFREJ@, LFREJ@, AUTO@}

<trig_source> : TRig_CouPling?

<trig_source> : TRig_CouPling <trig_coupling>

<trig_source> : = {C3, C4} only on four-channe! instruments.

<trig_source> : =~ EXT10 not on LC564 or LC584 Series models.

<trig_source> : = EXT5 only on LC564 and LC584 Series
models.

<trig_coupling> : AUTO only available on model 9362C.
<trig_coupling> : AC, HFREJ, LFREJ not available on 9362C.

The following command sets the coupling mode of the trigger
source Channel 2 to AC;

CMDS=*C2: TRCP AC”: CALL IBWRT{SCOPE%,CMD%)

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL,
TRIG_LEVEL 2, TRIG_MODE, TRIG_SELECT, TRIG_SLOPE,
TRIG_WINDOW
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX
RESPONSE FORMAT
EXAMPLE (GPIB)

RELATED COMMANDS

The TRIG_DELAY command seis the time at which the trigger is
to occur with respect to the first acquired data point (displayed at
the left-hand edge of the screen).

The command expects positive trigger delays to be expressed as
a percertage of the full horizontal screen. This mode is called
pre-trigger acqguisition, as data are acquired before the trigger
occurs. Negative trigger delays must be given in seconds. This
mode is called post-trigger acqulisition, as the data are acquired
after the trigger has occurred.

If a value outside the range 10 000 div * time/div and 100% is
specified, the trigger time will be set to the nearest limit and the
VAB bit (bit 2) will be set in the STB register.

The response to the TRIG_DELAY? query indicates the trigger
time with respect to the first acquired data point. Positive times
are expressed as a percentage of the full horizontal screen and
negative times in seconds.
TRig_Delay <value>
<vaiue> : = 0.00 PCT to 100.00 PCT (pretrigger)

—20 PS to —10 MAS (post-trigger)

Note: The suffix is optional. For positive numbers the suffix PCT
is assumed. For negative numbers the suffix S is assumed. MAS
is the suffix for Ms (megaseconds), useful only for extremely
large delays at very slow timebases.

TRig Delay?
TRig DeLay <value>

The following command sets the trigger delay to —-20 s {posi-
trigger):
CMD$=#TRDL ~208": CALL IBWRT (SCOPE%,CMD$)

TIME_DIV, TRIG_COUPLING, TRIG_LEVEL, TRIG_LEVEL 2,
TRIG_MODE, TRIG_SELECT, TRIG_SLOPE, TRIG_WINDOW
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RESPONSE FORMAT
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RELATED CONMMANDS
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The TRIG_LEVEL command adjusts the trigger level of the
specified trigger source. An out-of-range value will be adjusted to
the closest legal value and will cause the VAB bit (bit 2) in the
STB register to be set.

The TRIG_LEVEL? query returns the current trigger level.

<trig_source> : TRig_LeVel <trig_levels

<lrig_source> : = {C1, C2, c3é, c4@3, EX, EX109, Exsé}}
<trig_level>: = See instrument Operator's Manual, Appendix A,
for specifications.

Note: The suffix V is optional.

<trig_source> : TRig LeVel?

<irig_source> : TRig_LeVel <trig_level>

<trig_source> | = {C3, C4} only on four-channel instruments.

<lrig_source> : = EXT10 not on LC564 or LLC584 Series models.

<irig_source>: = EXTS only on LC564 and LC584 Series
models.

The following code adjusts the trigger level of Channel 2 to -3.4 V:
CMD$=%C2:TRLV =3.4V”: CALL IBWRT{SCOPE%,CMDS)

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL_2,
TRIG_MODE, TRIG_SELECT, TRIG_SLOPE, TRIG_WINDOW
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COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)

RELATED COMMANDS

TRIG_LEVEL 2, TRLV:
St Command/Quier

The TRIG_LEVEL_2 command adjusts the level of the second

trigger threshold reference, used in advanced SMART Trigger
modes such as Runt and Slew Rate.

The response to the TRIG_LEVEL _2? query returns the current level
of the second trigger.

<trig_source> : Trigger_ LeVel 2 <irig level>
<irig_source> : = {C1, €2, C3, C4, 2, EX, EX5}

<irig_level>:= See Operalors Manual, Appendix A, Tfor
specifications.

Trigger LeVel 27

<irig_source> ! Trigger LeVel 2 <trig level>

Available only on LC564 and LC584A Series models,

The following instruction sets the trigger level of channel 2to 1.5 V:
CMD$=%C2:TRLVZ 1.5V": CALL IBWRT (SCOPE%,CMD$)

TRIG_LEVEL, TRIG,_COUPLING, TRIG DELAY, TRIG_LEVEL,
TRIG_MODE, TRIG_SELECT , TRIG_SLOPE, TRIG_WINDOW

167




Commands & Queries

DESCRIPTION

COMMAND SYNTAX
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RELATED COMMANDS

168

The TRIG_MODE command specifies the trigger mode.
The TRIG_MODE? query retums the current irigger mode.

TRig MoDe <modes>
<mode> : = {AUTC, NORM, SINGLE, STCP}

TRig_MoDe?
TRig MoDe <mode:>

The following selects the normal mode:
CMDS=*TRMD NORM”: CALL IBWRT{SCOPE%,CMD$)

ARM_ACQUISITION, STOP, TRIG_SELECT, SEQUENCE,

TRIG_COUPLING, TRIG_LEVEL, TRIG_LEVEL 2,
TRIG_PATTERN, TRIG_SLOPE, TRIG_WINDOW
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Command/Query |

DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

The TRIG_PATTERN command defines a trigger pattern. The
command specifies the logic composition of the pattern sources
(Channel 1, Channel 2, and Channel 3 and Channel 4 on four-
channel models), as well as the conditions under which a trigger
can occur. Note that this command can be used even if the
complex trigger mode has not been activated.

low - high

PR | pattem present  AB . pattern absent

pattern entered pattern exited

The TRIG_PATTERN? query returns the current trigger pattern.
Note: PR and EN, and AB and EX are equivalent,

TRig PAttern [<Sources>,<state>,..<source>,<state>], STATE,
<trigger_condition>

<source> : = {c1, c2, c3¥ 49 px)

<stater> ! = {1, H}

<trigger_condition> : = {AB, PR, EX, EN}

Note: If a source stale is not specified in the command, the
souwrce will be set fo the X {= don't care) state. The response

sends back only the source states that are either H {= high) or L
(= low), ignoring the X states.

PRig_PAttern? ixsource>, <siater,..<source», <state»], STATE,
<irigger_condition>

<source> : = {C1, C2, C3é,c4@,Ex}
<state> : = {L, H}
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TRig PAttern
[<source>, <states, ..<source>, <statex}, STATE, <rigger_condition>

Only available on 9350C, 9354C, 9362C, 9370C, 9374C, 9384C
and LC Series models.

<source> : {C3, C4} only available on four-channel instruments.

The following configures the logic state of the pattern as HLXH
{CH1=H,CH2=L, CH 3 =X, CH 4 = H) and defines the trigger
condition as pattern absent (AB).

CMD$=#TRPA C1,H,C2,L,C4,H, STATE, AB”:
CALL IBWRT {SCOPE%,CMD$}

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL,
TRIG_LEVEL_2, TRIG_MODE, TRIG_SELECT, TRIG_SLOPE,
TRIG_WINDOW




DESCRIPTION

The TRIG_SELECT command selects the condition that will
trigger the acquisition of waveforms. Depending on the trigger
type, additional parameters must be specified. These additional
parameters are grouped in pairs. The first in the pair names the
variable to be modified, while the second gives the new value to
be assigned. Pairs may be given in any order and restricted to
those variables to be changed.

The TRIG_SELECT? query returns the current trigger condition.

Dropout . Runt
EDGE . Edge | SLEW . Slew Rate
EV Event sNG Single source
GLIT . Glitch - State-Qualified
= T = S —
HV Hold value STD | $standard (Edge
‘ Trigger)
HV2 . Second hold value TEQ | Edge@uaﬁfied
IL Interval larger  TEQL . Qualified First
INTV Interval TT . Time N
IS Interval smaller L Time within
r2 Interval-width window © v '
OFF No hotd-off on wait
"PA | Pattern
PL . Pulse larger

Ps . Pulse smalier

P2 Pulse-width window

Qualifier

§ Note: HT and HV do not apply to the Standard Trigger.

v Trigger has its own particular command syntax, using the nofation listed
below it on this table.
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RESPONSE FORMAT

AVAILABILITY

EXAMPLE (GPIB)
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TRig_SElect <irig_type>, SR, <source>, QL, <source>,

BT, <hold_type>, 5V, <hold_value>, vz, <hold value>

<trig_type> : = {DROP, EDGE, GLIT, INTV, PA, STD, SNG,

80, TEQ, TEQ1, RUNT, SLEW}

<gource> ! = {C1, C2, c3@3, 049—{}, LINE, EX, EX:LO@, EXS@, PA}

<hold_type> : = {TI, TL, EV, PS5, PL, IS, I, P2, I2, OFF}

<hold_value> : = See instrument Operator's Manual for valid
values

Note: The suffix S (seconds} is optional.
TRig_SElect?

TRig SElect
<trig_type>, SR, <source>, T, <hold_iype>, HV,
<hold_value>, <hold_vaiue>

Note: HVZ2 only reiurned if <hold_type> is P2 or I2

<source>: {C3, C4} only available on four-channel! instruments.
<source> . = EXT10 not on LC564 or LC584 Series models.
<gource> : = EXT5 only on LC564 and LC584 Series models.

The following selecis the single-source trigger with Channel 1 as
trigger source. Hold type and hold value are chosen as “pulse
smaller” than 20 ns:

CMD$=#TRSE SNG, SR,C1,HT,P8, HV,20 NS":
CALL IBWRT{SCOPE%,CMD$)
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Commands & Queries

TRig SElect TV, SR, <sources, FL1C, <field_count>, FLD, <field>,
CHAR, <characteristics>, LPIC, <|pic>, ILAC, <ilace>, LINE, <line>
<irig_types> 1 = {'I*Vé}

<sources ! = {C1, €2, 03@,(‘:4@,1@, EX, EXlD@A?, Exsé}
<field_count> : = {1, 2, 4, 8}

<field> : = 1 to field_count

<characteristics> . = (NTSC, PALSEC, CUSTS0, CUST60)}
<lpic> : = 1 to 1500

<ilace> : = {1, 2, 4, 8}

<line> : = 1 to 1500 or 0 for any line

Note: The FLD value is interpreted with the current FLDC value.
The LINE value is interpreted with the current FLD and CHAR
values.

TRig_SElect?

TRig SElect TV,SR,<SoOurces>, FLDC, <field_counts, FLD, <field>,
CHAR, <characteristic>, LINE, <line>

<source> : = {C3, C4} only on four-channel instruments.
<source> : = EXT10 not on LC564 or |.C584 Series models.
<source> : = EXT5 only on LC564 and L.C584 Series models.
<trig_type> : = TV not available on model 9362C,

The following sets up the trigger system to trigger on the 3rd
field, line 17, of the 8-field PAL/SECAM TV signal applied to the
external input.

CMDS=#TRSE TV, SR, EX, FLDC, 8, FLD, 3, CHAR, PALSEC,
LINE, 17" : CALL IBWRT(SCOPE%, CMDS$) '

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL,
TRIG_LEVEL 2, TRIG_PATTERN, TRIG_MQODE,
TRIG_SLOPE, TRIG_WINDOW
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The TRIG_SLOPE command sets the trigger slope of the
specified trigger source. An environment error (see fable on page
70) will be generated when an incompatible TRSL order is
received while the firigger coupling is set to HFDIV (see
TRIG_COUPLING).

The TRIG_SLOPE? query returns the trigger slope of the
selected source.

<frig_source> : TRig_SLope <tirig_slope>

<trig_source> : = {C1, €2, c3é,c4@,LINE, EX, EX109, EXS@}

<trig_slope> : = {NEE, ros, WINDOW@}
<irig_source> @ TRig_SLope?

<trig_source> : TRig_ SLope <trig_slope>

<irig_source> ;: ={C3, C4} only available on four-channel
oscilloscopes.

<trig_source> : = EXT10 not on |L.C564 or LC584 Series models.

<irig_source> : = EXT5 only on LC564 and LC584 Series
modeils.

<trig_slope> : = WINDOW only available on certain models. And
not available when the trigger source is set to
LINE.

The following sets the trigger siope of Channel 2 to negative:
CMD$="C2:TRSL NEGY: CALL IBWRT (SCOPE%,CMDS5)

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL,
TRIG_LEVEL 2, TRIG_PATTERN, TRIG_MODE,
TRIG_SELECT, TRIG_SLOPE, TRIG_WINDOW
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AVAILABILITY
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The TRIG_WINDOW command sets the window ampiitude in

volts on the current Edge irigger source. The window is centered
around the Edge trigger level.

The TRIG_WINDOW? query returns the current window
amplitude.

TRig WIndow <value>
<value> : = 0 1o 25 V {maximum range)
Note: The suffix V is oplional.

TRig WIndow?

TRig_ Window <trig level>

Not available on 8350C, 9354C, 9370C, 9374C, 9384C or 9362C

Series oscilloscopes, nor on color models other than those in the
L.C564 and LC584 Series.

The following command adjusts the window size to +0.5 V:
CMDS="TRWI 0.5V~: CALL IBWRT(SCOPE%,CMDS)

TRIG_COUPLING, TRIG_DELAY, TRIG_LEVEL,
TRIG_LEVEL_2, TRIG_PATTERN, TRIG_MODE,
TRIG_SELECT, TRIG_SLOPE
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The *TST? query performs an internal seif-test, the response
indicating whether the seli-test has detected any errors. The self-
test includes testing the hardware of all channels, the timebase
and the trigger circuits.

Hardware failures are identified by a unique binary code in the
returned <staius> number. A “0" response indicates that no
fallures oceurred.

*TST?

*#T8T <status>
<status>: =0 self-test successful

The following causes a self-test {o be performed:

CMD$="*TST?~: CALL IBWRT{SCOPE%,CMDS):
CALL IBRD(SCOPE%,RDS): PRINT RDS

Response message (if no failure):
*DPST O

*CAL
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DESCRIPTION The URR? query reads and clears the contents of the User
Request status Register (URR). The URR register specifies
which button in the menu field was pressed.

In remote mode, the URR register indicates the last bution was
pressed, provided it was activated with a KEY command (see
page 100). In local mode, the URR register indicates whether the
CALL HOST button has been pressed. If no menu button has
been pressed since the last URR? query, the value 0 is returned.

User Request Status Register Structure (URR}) .

Descnptton

1 5 The top menu button has been pressed

The second from top menu bu’fton has been pressed

- The i‘hll’d from top menu button has been pressed

2
3
4 . The fourth irom-top menti button has been pressed ﬁ
5

The fn‘ih from -top menu button has been pressed

100 When the “Call i—iost" command is “On” {the bo’ftom buiton for
the root, or primary, menu has been pressed)

QUERY SYNTAX URR?
RESPONSE FORMAT URR <value>
<value>:=0to 5, 100
EXAMPLE (GPIB) The following instruction reads the contents of the URR register:

CMDE="URR?"”: CALL IBWRT (SCOPE%,CMD$):
CALIL: IBRD(SCOPE%,RSP$): PRINT RSPS

Response message:
URR O

RELATED COMMANDS CALL_HOST, KEY, ALL_STATUS, *CLS
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RELATED COMMANDS

178

The VERT_MAGNIFY command vertically expands the specified
trace. The command is executed even if the trace is not
displayed.

The maximum magnification allowed depends on the number of
significant bits associated with the data of the trace.

The VERT_MAGNIFY? guery returns the magnification factor of
the specified trace.

<trace> : Vert_MAGnify <factor>
<trace> : = {TA, TB, TC, TD}
<factors> : = 4.0E-3 to 50 (maximum)

<trace> : Vert_ MAGnify?

<trace> : Vert_Macnify <factor>

The following command enlarges the vertical amplitude of Trace
A by a factor of 3.45 with respect to its original amplitude:

CMD$="TA:VMAG 3.45": CALI. IBWRT(SCOPE%,CMD$)

VERT_POSITION
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

RESPONSE FORMAT

EXAMPLE

RELATED COMMANDS

The VERT_POSITION command adjusts the vertical posifion of
the specified trace on the screen. it does not affect the original
offset value obtained at acquisition time.

The VERT_POSITION? query returns the current vertical
position of the specified trace,

<trace> . Vert_ POSITION <display offset>
<trace> : = {TA, TB, TC, 7D}
<display_offset> . = -5800 to +5800 DIV

Note: The suffix DIV is optional. The limits depend on the current
magnification factor, the number of grids on the dispiay, and the
initial position of the trace.

<lrace> . Vert_POSition?
<trace> . Vert_POSITION <display_offsel>

The following shifts Trace A (TA) upwards by +3 divisions relative
to the position at the time of acquisition:

CMD$=#TA:VPOS 3DIV”: CALL IBWRT (SCOPE%,CMDS)

VERT_MAGNIFY
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The VOLT_DIV command sets the vertical sensitivity in Volts/div.
The VAB bit (bit 2) in the STB register (see table on page 153) is
set if an out-of-range value is entered.

Note: The probe attenuation factor is not taken info account for
adjusting vertical sensitivity.

The VOLT_DIV query returns the veriical sensitivity of the
specified channel.
<channel> : Volt_DIV <v_gain>

<channel> : = {€1, €2, 03@,c4 @}

<v_gain>:= See Operafors Manual, Appendix A, for
specifications.

Note: The suffix V is optional,
<channel> | Volt_DIv?

<channel> : Volt_ DIV <v_gain>

<channel>: ={C3,C4} only available on fourchannel
oscilloscopes.

The following command sets the vertical sensitivity of channel 1
to 50 mV/div:

CMD$=%C1:VDIV 50MV”: CALL IBWRT (SCOPHE%,CMD$)
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DESCRIPTION The *WAI (WAt to continue) command, required by the {EEE
488.2 standard, has no effect on the instrument, as the
oscilloscope only stars processing a command when the
previous commancd has been entirely executed.

CONMMARND SYNTAX *WAT

RELATED COMMANDS *OPC
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COMMAND SYNTAX

EXAMPLE (GPIB)

RELATED COMMANDS
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The WAIT command prevents the instrument from analyzing new
commands until the oscilloscope has completed the current
acquisition.

WAIT

send: “IRMD SINGLE"

loop {send:“ARM; WAIT; C1l: PAVA?MAX"
read response
process response

}

This example finds the maximum amplitudes of several signals
acquired one after another. ARM staris a new data acquisition.
The WAIT command ensures that the maximum is evaluated for
the newly acquired waveform.

“01:PAVAIMAX" instructs the instrument fo evaluate the
maximum data value in the Channel 1 waveform.

*TRG
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DESCRIPTION

COMMAND SYNTAX

QUERY SYNTAX

A WAVEFORM command transfers a waveform from the
controller to the oscilloscope, whereas a WAVEFORM? query
transfers a waveform from the oscilloscope to the controller.

The WAVEFORM command stores an external waveform back
into the oscilloscope’s internal memory. A waveform consists of
several distinct entities:

the descriptor (DESC)

the user text (TEXT)

the time (TIME) descripior

the data (DAT1) block, and, optionally
5. a second block of data (DAT2).

For further information on the struciure of the waveform refer to
Chapter 4.

Note: Only complete waveforms queried with “WAVEFORM?
ALL” can be restored into the oscilloscope.

Hwp =

The WAVEFORM? query instructs the oscilloscope to transmit a
waveform to the controller. The eniities may be queried
independently. if the “ALL" parameter is specified, all four or five
entities are transmitted in one block in the order enumerated
above,

Note: The format of the waveform data depends on the current
settings specified by the last WAVEFORM_SETUP command,
the last COMM_ORDER command, and the Ilast
COMM_FORMAT command.

<memory> : WaveForm ALL <waveform_data_block>
<memory> : = {M1, M2, M3, M4}
<waveform_data_block> : = Arbitrary data block {see Chapter 5).

<irace> : WaveForm? <blocks

<frace> . = {TA, TB, TC,TD, M1, M2, M3, M4, C1, C2, c3‘5€',c4@}
<block> : = {DESC, TEXT, TIME, DAT1, DATZ, ALL}

Note: If no parameter is given ALL will be assumed.
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<trace> : WaveForm <block>, <waveform_data_block=

Note: it may be convenient to disable the response header if the
waveform is to be restored. Refer to command COMM_HEADER
for further deiails.

<trace> : = {C3, C4} only avaitable on four-channel oscilloscopes.

The foliowing reads the block DAT1 from Memory 1 and saves it
in the file “"MEM1.DAT". The path header "M1:" is saved together
with the data.

PILES = “MEM1.DAT”

CHMDS = “M1:WF? DATL”
CALL IBWRT(SCOPE%,CMD§}
CALL IBRDF (SCOPE%, FILES)

In the following example, the entire contents of Channel 1 are
saved in the file “CHAN1.DAT”. The path header “C1.” is skipped
to ensure that the data can later be recalled into the oscilloscope.

FILES=“CHAN1.DAT” :RD$=SPACES {3}

CMD$=%CHDR SHORT; Cl:WF?"

CALL IBWRT({SCOPE%,CMDS)

CALL IBRD({SCOPE%,RD$) Skip first 3 characters “"C17”
CALL IBRDF (SCOPE%,FILES) Save daia in file "CHAN1.DAT”

The following illustrates how the waveform data saved in the
preceding example can be recalled into Memory 1:

FILE$ = *CHANL1.DAT”
CMDS§ =%M1:"

CALL IBECT({SCOPE%,0) disable ECI
CALL IBWRT (SCOPE%,CMDS$)
CALL IBEOT({SCOPE%, 1) re~enable EQI

CALL IBWRTF (SCOPE%,FILES)

The “M1:” command ensures that the active waveform is “M1”.
When the data file is sent to the instrument, it first sees the
header "WF" (the characters “C1.” having been skipped when
reading the file) and assumes the default destination “M1”,

INSPECT, COMM_FORMAT, COMM_ORDER,
FUNCTION_STATE, TEMPLATE, WAVEFORM_SETUP,
WAVEFORM_TEXT
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ommand/Query

DESCRIPTION The WAVEFORM_SETUP command specifies the amount of
data in a waveform to be transmitted to the controller. The
command controls the settings of the parameters listed below.

first point - num

SN - segment n SPp sparsing

Sparsing (SP): The sparsing parameter defines the interval
between data poinis. For example:

SP=0 sends all data points
SP=1 sends all data points
SP=4 sends every 4th data point

Number of points (NP): The number of points parameter
indicates how many points should be transmitted. For example:

NP=0 sends afl data points

NP =1 sends 1 data point

NP =50 sends a maximum of 50 data points
NP = 1001 sends a maximum of 1001 data points

First point (FP): The first point parameter specifies the address
of the first data point to be sent. For waveforms acquired in
sequence mode, this refers to the relative address in the given
segment. For example:

FP=0 corresponds to the first data point
FP =1 corresponds to the second data point
FP = 5000 corresponds to data point 5001

Segment number (SN): The segment number parameter
indicates which segment should be sent if the waveform was
acquired in sequence mode. This parameter is ignored for non-
segmented waveforms. For example:

SN=0 all segments
SN =1 first segment
SN=23 segment 23
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The WAVEFORM_SETUP? query returns the transfer
parameters currently in use.

WaveForm SetUp
8P, <sparsing>, NP, <number>, FP, «<point>, SN,
<segment>

Note 1. After power-on, all values are set o 0 {ie. entire
waveforms will be transmitted without sparsing).

Note 2: Parameters are grouped in pairs. The first of the pair
names the variable to be modified, whilst the second gives the
new value to be assigned. Pairs may be given in any order and
may be restricted to those variables to be changed.

WaveForm SetUp?

WaveForm SetUp
8P, <sparsing>,NP,<number> FP <point>,SN,
<segment>

The following command specifies that every 3rd data point
{SP=3) starting at address 200 should be transferred:
CMD$=“WESU SP,3,FP,2007: CALL IBWRT{SCOPE%,CMD$)

INSPECT, WAVEFORM, TEMPLATE
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AVAILABILITY
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RELATED COMMAND

The WAVEFORM_TEXT command is used to document the
conditions under which a waveform has been acquired. The text
buffer is limited to 160 characters.

The WAVEFORM_TEXT? query returns the iext section of the
specified trace.

<irace> ! WaveForm_TeXt ‘<texi>‘

<trace>: = {Tra, TB, TC, TD, MI, M2, M3, M4, Cl, C2, CBé
cad)
<text> : = An ASCIl message (max. 160 characters long)

<irace> : WaveForm TeXt?

<trace> : WaveForm_TeXt »<iexi-”

<trace> : = {C3, C4} only on four-channel instruments.

The following documents Trace A (TA):

MBG8= “/Averaged pressure signal. Experiment
carried out Jan.l5, 98’7
CMDS$= “TA;WETX”+ MSGS: CALL IBWRT(SCOPE%,CMD%)

INSPECT, WAVEFORM, TEMPLATE
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The XY_ASSIGN? guery returns the traces currently assigned to
the XY display. if there is no trace assigned to the X-axis and/or
the Y-axis the value UNDEF will be returned instead of the trace
name.

XY _ASgign?

XY_ASsign <X_source>, <Y_source>

<X_source> : = {UNDEF, Ta, TB, TC, TD, C1, c2, ¢39 c49)
<Y_source> : = [UNDEF, TA, TB, TC, TD, C1, €2, ¢39,c4 %)

<X_source>: ={C3,C4} only available on four-channel
oscilloscopes.

<Y_source>:={C3,C4} only available on four-channel
oscilloscopes.

The following query finds the traces assigned to the X-axis and
the Y-axis respectively:
CMDS$=~XYAS?”: CALL IBWRT (SCOPE%,CMDSS$)

Exampte of response message:
XYas C1,C2

TRACE
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RELATED COMMANDS

The XY_CURSOR_ORIGIN command sets the position‘of the
origin for absolute cursor measurements on the XY display:

Absolute cursor values may be measured either with respect to
the point (0,0) volts (OFF) or with respect to the center of the XY
grid {ON),

The XY_CURSOR_ORIGIN query retuns the current
assignment of the origin for absolute cursor measurements,

XY Cursor Origin <mode>

<mode> : = {ON, OFF}
X¥_Cursor Origin?
XY¥_Cursor Origin <mode>

The following command sets the origin for absoclute cursor
measurements to the center of the XY grid.

CHMDS$="XYCO ON”: CALL IBWRT(SCOPE%,CMDS$)

XY_CURSOR_VALUE
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DESCRIPTION The XY_CURSOR_SET command allows the user to position
any one of the six independent XY voltage cursors at a given
screen location. The positions of the cursors can be modified or

gueried even if the required cursor is not currently displayed or if
the XY display mode is OFF.

The XY_CURSOR_SET? query indicates the current position of
the cursor(s).

The CURSOR_SET command is used to position the time
Cursors.

 XABS | vertical absolute on X axis
XREF vertical refe.r.é.nce on X axis
 XDIF vertical difference on X axis
YABS - vertical absolute on Yaxis
‘ YREF | vertical reference onYais 1
YDIF véréi“c.;i.l.diﬁerence onYaxs
COMMAND SYNTAX XY Cursor_Set

<cursor>, <position>{, <cursor>, <position>, ...

<cursor>, <position>]

<cursor> . = {XABS, XREF, XDIF, YABS, YREF, YDIF}
<position> : = -4 to 4 DIV

Note 1: The suffix DIV is optional,

Note 2: Parameters are grouped in pairs. The first of the pair
names the cursor to be modified, whilst the second indicates its
new value. Fairs may be given in any order and may be
restricted fo those items to be changed.

QUERY SYNTAX XY_Cursor_Set? [<cursor,..<Cursor>]
<CUrsor> . = {XABS, XREF, XDIF, YABS, YREF, YDIF, ALL}

Note: If <cursor= is not specified, ALL will be assumed.
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EXAMPLE (GPIB)

RELATED COMMANDS

Commands & Queries

XY Cursor_Set
<cursor>, <position>[, <cursor>, <position>...,
<Cursor>, <position>]

The following command positions the XREF and YDIF at +3 DiV
and -2 DIV respectively.

CMDS$="XYCS XREF, 3DIV, YDIF,-2DIV": CALL

IBWRT (SCOPE®%, CMDS$)

XY_CURSOR_VALUE, CURSOR_MEASURE, CURSOR_SET
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The XY_CURSOR_VALUE? query returns the current values of
the X versus Y cursors. The X versus Y trace does not need o
be displayed to obtain these parameters, but valid sources must
be assigned to the X and Y axes.

<CUrsor type> [HABS, HREL, VABS, VREL]

cursor type.>“._x X
<cursor types_Y v
- <cursor Eype:-wRAT.IO. DY/pX
<CUrsor tyﬁéS“PROD BY#DX
<gursor fybe>_ANéLé - arc tan(pY/pX)
<cursor type>_RADIUS sqri{pX*pX + DY*IDIY)

XY Cursor_Value? [<parameter>,...<parameiers]

<parameter> : = {(HABS X, HABS_V, HABS_RATIO, HABS_PROD,
HABS_ANGLE, HABS_RADIUS, HREL_X, HREL_Y, HREL_RATIO,
HREL_PROD, HREL_ANGLE, HREL_RADIUS, VABS_X, VABS_Y,
VABS_RATIO, VABS_PROD, VABS_ANGLE, VABS_RADIUS,
VREL_ X, VREL_Y, VREL_RATIO, VREL_PROD, VREL_ANGLE,
VREL_RADIUS, ALL)

Note: If <parameter> is not specified or equals ALL, all the
measured cursor values are returned. If the value of a cursor
could not be defermined in the current environment, the value
UNDEF will be returned. If no trace has been assigned to either
the X axis or the Y axis, an environment error will be generated.

XY Cursor_Value <parameters-, <value>[, ..<parameter>, <values]

<values : = A decimal value or UNDEF




EXAMPLE (GPIB)

RELATED COMMANDS

Commands & Queries

The following query reads the ratio of the absolute horizontal

cursor, the angle of the relative horizontal cursor, and the product
of the absolute vertical cursors:

CMDS$=#XYCV? HABS RATIO,HREL_ANGLE,VABS_PROD:
CALL IBWRT(SCOPE%,CMDS$)

CURSOR_MEASURE, CURSOR_VALUE,
XY _CURSOR_ORIGIN
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The XY_DISPLAY command enables or disables the XY display
mode. When off, the scope is in standard display mode.

The XY_DISPLAY? query returns the current mode of the XY
display.

XY bisplay <mode>

<mode> : = {ON, OFF}
XY DiSplay?
XY_DiSplay <mode>

The following tums the XY display ON:
CMDES=#X¥YDS ON”: CALL IBWRT (SCOPE%, CMDSS)

GRID
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RELATED COMMANDS

The XY_SATURATION command sets the level at which the color
spectrum of the persistence display is saturated in XY display mode.
The level is specified in terms of percentage (PCT) of the total
persistence data map population. A level of 100 PCT corresponds to
the color spectrum being spread across the entire depth of the
persistence data map. At lower values, the spectrum will saturate
(brightest value) at the specified percentage value. The PCT is
optional.

The response to the XY_SAT? query indicates the saturation level
of the persistence data maps.

X¥_SAturation <frace>, <value> [<trace>, <values]

<trace> = {C1, C2, 34, Céé, TA, TB, TC, TD, ALL}
<value> ; = 0to 100 PCT
Note: The suffix PCT is optional.

XY _SAturation?

XY _Saturation <ifrace>, <value>

<trace> : = {C3, C4} only on four-channel oscilloscopes.

The following seis the saturation level of the XY persistence data
map for channel 3 to be 60%, i.e. 60% of the data points will be
displayed with the color spectrum, with the remaining 40% saturated
in the brightest color:

CMDS="XYSA C3,60": CALL IBWRT(SCOPE%,CMDS)

PERSIST_SAT
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Example 71

Use of the Interactive This example assumes the use of an IBM PC or compatible
GPIB Program “IBIC” equipped with a National Instruments GPIB interface card.
g The GPIB driver is left in default state so that the device
name “dev4” corresponds to the GPIB address 4, the

oscilloscope address. All text is user-entered;

IBIC<cr>

program announces itself
: ibfind<CR>

enter board/device name: dev4<CR>
devd: ibwrt<CR>
enter string: “£div?”<CR>
[0100] {empl)
count: 5
dev4: ibrd<CrR>
enter byte count: L0<CR>

[0100] {cmpl)

count: 10

54 44 49 56 20 35 30 45 TDIV 50E
2D 39 -9

devd; ibwrt<CR>
enter string: “c1:epl?”<CR>
[0100] {cmpl)
count; 7
devd: ibrd<CR>
enter byte count: 20<CR>

[2100] {endcmpl)

count: 11

43313A43504C 2044 C1:CPLD
35 30 CA 50z

devd: g<CR> to quit the program.




Example 2

GPIB Program Examples
T

GPIB Program for IBM PC The foliowing BASICA program allows full interactive control of
{High-Level
Function Calls)

1-98
100
ii0
115
120
1235
130
140
145
150
155
160
165
1706
200
205
210
220
230
240
250
260

<DECL.BAS>

CLS

the oscilloscope using an IBM PC as GPIB controller. As in
Example 1, it is assumed the controller is equipped with a
National Instruments GPIB interface card. Alf commands listed in
the System Commands seciion can be used following this
example simply by entering the text string of the command. For
example, “C1:vDIV 50 MV”, without the quotation marks. The
program automatically displays the information sent back by the
oscifloscope in response to queries.

in addition, a few utilities have been provided for convenience,
The commands ST and RC enable waveform data to be stored on
or retrieved from disk if correct drive and file names are provided.
The command LC returns the oscilloscope to local mode.
Responses sent back by the oscilloscope are interpreted as
character strings and are thus limited to a maximum of 255
characters.

PRINT "Control of the 9300 via GPIB and IBM PCY

PRINT ""

PRIN'T “Options

PRINT *~
PRINT ""

EX to exit LC local mode®

8T store dataRC recall data"

LINE INPUT "GPIB-address of oscilloscope (1...16)? :",ADDRS$
DEVS = “DEV" + ADDRS

CALL IBFIND{DEVE, SCOPE%)

IF SCOPE% < 0 *THEN GOTO 830

‘timeout = 300 msec {(rather than default 10 sec)
CALL IBTMO (SCOPE%, I'M0O%)

T™O% = 10

’

LOOP% = 1

WHILE LOOP%
LINE INPUT "Enter command (EX --»> Exit) = *,CMDS
IF CMD% = "ex" OR CMD$ = "EX" THEN LOOP% = O : GOTO 310
IF CMDS = "st"™ OR CMD§ = “ST" THEN GOSUB 600 : GOTO 300
IF CMD$ = "rc" OR CMDS = "RC" THEN GOSUB 700 : GOTO 300
IF CMD$ = "lc" OR CMD$ = “"LC" THEN GOSUB 400 : GOTO 300
IP CMDS = " THEN GOTO 300

R
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CALL IBWRT{SCOPE%,CMD$)
IF IBSTA% < 0 THEN GOTC 840

GOSUB 500
WEND
GOSUB 400
END

¥

fSUBROUTINE LOCAL_MODE
CALL IBLOC({SCOPE%)
PRINT "*
RETURN
' SUBROUTINE GET_DATA
rIf there are no data to read, simply wait until timeout occurs
r
CALL IBRD(SCOPE%,RD$)}
I = IBCNT% ‘IBCNT% is the number of characters read
FOR J =1 T0 I
PRINT MIDS (RDS,J,1);
NEXT J
PRINT nn
RETURN

’

' SUBROUTINE STORE_DATA

I

RDIS=8PACES (3)

LINE INPUT "“Specify trace (TA...TD ,M1.,.M4,Cl...C4): ", TRACES
LINE INPUT "Enter filename : ",FILES

CMDS="WFSU NP, 0,8P,0,FP,0,8N,0; CHDR SHORT"

CALL IBWRT (SCOPES, CMDS)

CMDS=TRACES+ " :WF?2"

CALL IBWRT({SCOPE%,CMDS§)

CALL IBRD(SCOPE%,RD1§) '‘Discard first 3 chars of response
CALE: IBRDF({SCOPE%,FILES)

IF IBSTA% < O THEN GOTOQO B840

?RINT oW

RETURN

’

fSUBROUTINE RECALL_ DATA

’

LINE INPUT "Specify target memory (M1...M4):v, MEMS
LINE INPUT “Enter filename : "“,FILES

CMDS=MEMS+": "

CALL IBWRT(SCOPE%,CMD$)}

CALL IBWRTF (SCOPE%, FILES)

IF IBSTA% < { THEN GOTO 840C
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o GPIB Program Exa!‘!lvplgs’(

750 PRINT "*
755 RETURN

800 '

819 ‘ERROR HANDLER

820 ’

830 PRINT "IBFIND ERRCR"

835 END

840 PRINT "GPIB ERROR -~ IBERR: ";IBERR%;"IBSTA: ";HEXS${IBSTA%)

845 END




Example 3

GPIB Program for This example has the same function as Example 2, but is written
IBM PC (Low-Level with low-level function calls. The program assumes that the

Function Calls)

1-99
100
130
1is
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
1835
200
205
210
215
220
230
235
240
245
250

controlier (hoard) and oscilloscope (device) are at addresses 0
and 4, respectively, and the decimal addresses are:

 Listener Address = Talker Address

. 32(ASCll <space>) | 64 (ASCH @)

32+4=36 (ASCII $) 64+4=68 (ASCII D)

<DECL . BAS»>

CLs

PRINT "Control of the 9300 (address 4) via GPIB and IBM pC¥
PRINT "": PRINT "Optiocns : EX to exit LC local mode®
PRINT * ST store data RC recall data®: PRINT*®
LOOP=1

CMD1$ = "? @5" 'Unlisten, Untalk, Board talker, Device listener
CMD2§ = "?_ D" 'Unlisten, Untalk, Board listener, Device talker

BDNAMES= "GPIBOY: CALL IBFIND(BDNAMES, BRDO0%)
IF BRD0O% < 0 THEN GOTC 420
CALL IBSIC(BRDO%): IF IBSTA% < 0 THEN GOTO 425
WHILE LOOP
LINE INPUT “Enter command (EX -~> Exit) : ",CMD$
V% = 1: CALIL: IBSRE{BRD0%, V%)
IfF CMDS = "ex” OR CMD$ = “EXY THEN LOOP = FALSE: GOTO 205
iI¥ CMDS = "st® OR CMDS = "&T" THEN GOSUB 285: GOTO 200
IF CMD$ "re" OR CMDS = “RC" THEN GOSUB 365: GOTO 200
IP CMDS = "lc" OR CMDS = “LOY THEN GOSUB 240: GOTO 200
IF CMD$ = “» THEN GOTO 200
CALL IBCMD (BRDO%,CMD13): CALL IBWRT(BRDO%,CMDS): GOSURB 270

)

WEND

CALL IBSIC({BRDO0%): V%=0: CALL IBSRE (BRD0%, V%)
CALL IBSIC{BRDO%)

END

' LOCAL MODE

1

V% = 0: CALL IBSRE(BRD{%,V%): PRINT "©
RETURN




260
265
270
275
280
285
230
295
a00
305
310
315
320
321
325
330
335
340
345
350
355
380
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440

 SUBROUTINE GET_DATA

¥’

CALL IBCMD{BRDO0%,CMD2§): CALL IBRD(BRDO%,RD$): I=IBCNT%
FOR J=1 TO I: PRINT MID$(RDS,J,1);: NEXT J: PRINT "
RETURN

" SUBROUTINE STORE_DATA
r

RD18=8PACES (3}

LINE INPUT "Specify trace (TA...TD,M1...M4,Cl...C4): ", TRACES
LINE INPUT *Enter filemame : *",FILES$

CALL IBCMD{BRD{%,CMD13)

CMDS="WFSU NP, 0,8P,0,FP,0,8N, 0;CHDR SHORT"

CALL: IBWRT({BRD{%, CMDS)

CMDE=TRACES+" :WF?": CALL IRWRT{BRDO0%,CMDS)

CALL IBCMD(BRD0%,CMD2$}: CALL IBRD(BRDO%,RD1%}

CALL IBRDF{BRD0%, FILES)

ITF IBSTA% <« 0 THEN GOTO 430

PRINT ©v™

RETURN

x

* SUBROUTINE RECALL_DATA

L)

LINE INPUT “Specify target memory (ML...M4): », MEMS
LINE INPUT "Enter filename : ",FPILES

CALL IBCMD(BRDO%, CMD1$)

CMDS=MEMS+":": CALL IBWRT(BRDO%,CMD$)

CALL IBWRTF(BRD(0%,FILES)

IF IBSTA% < 0 THEN GOTO 430

PRINT #ow

RETURN

I

‘ERROR HANDLER

r

PRINT "IBFIND ERROR": STOP

PRINT "GPIB ERROR -- IBERR : “;IBERR%;"IBSTA : ";HEX$(IBSTA%)
sTOP

END




R
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Template

Waveform Template

This template is the instrument’s response to a command of
the form “TMPL?”:

/00
000000 LECROY 2_2: TEMPLATE

= we R e

a
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B 66 111

Explanation of the formats of waveforms and their descriptors on the
LeCroy DPigital Oscilloscopes,
Software Release 44.1.1.1, 94/04/18.

A descriptor and/or a waveform consists of one or several logical data blocks
whope formats are explained below.
Usually, complete waveforms ave read: at the minimum they consist of
the basic descriptor block WAVEDESC
a data array block.
Some more complex waveforms, e.g. Extrema data or the results of a fourier
transform, may contain several data array blocks.
When there are more blocks, they are in the following seguence:
the basic descriptor block WAVEDESC
the history text descriptor bleck USERTEXT (may or may not be present)
the time array block (for RIS and sequence acguisitions only)
data array block
auxiliary or second data array block

In the following explanation, every element of a block is described by a
single line in the form

<byte position> <variable name>: <variable typer ; <comment>
where

<byte position> = position in bytes {(decimal cffset) of the variable,
relative to the beginning of the bleock.

<variable name> = name of the variablie.

<variable type> = string up to l6-character name
terminated with a null byte

byte g8-bit signed data value

word i6-bit signed data valiue

long 32-bit signed data value

float 32-bit IEEE floating point value




with the format shown below
31 30 .. 23 22 ... 0 bit position
3 exponent fraction
where
8 = mign of the fractiocn
exponent = 8§ bit exponent e
fraction = 23 bit fraction £
and the final value is
{-L)*kg * JZhk({@-127) % 1. F
double 64-bit IEEE floating point value
with the format shown below
63 62 .. 52 51 ... 0 bit position
B exponent fraction
whare
8 = sign of the fraction
exponent = 11 bit exponent e
fraction = 52 bit fraction £
and the final value ias
{wl)wdhg * %% ({a.]023) * 1. £
enum enumerated value in the range 0 to N

repregented as a 16-bit data value.
The list of values folliows immediately.
The integer is preceded by an _.

time_stamp double precision floating point number,
for the number of seconds and some bytes
for minutes, hours, days, months and year.

P T

- e e e

e

-

Na e e e wr me M Me M Me e W e

H double seconds {0 to 59}

H byte minutes {0 to 59)

H byte hours {0 to 23}

H byte dayva {1 to 31}

} byte months {1 to 12}

H word year {0 to 16000}

H word unused

; There are 16 bytes in a time f£ield.

; data byte, word or ficat, depending on the

i read-out mode reflected by the WAVEDESC
: variable COMM_TYPE, modifiable via the
H remote command COMM_FORMAT.

: text arbitrary length text string

i {maximum 160)

; unit definition a unit definition consists of a 48 character

ASCIT string terminated with a nuil byte
for the unit name.

e mr we e

.
i

WAVEDESC: BLOCK




; Explanation of the wave descriptor block WAVEDESC;

H

A
o
v

DESCRIPTOR NAME: string ; the first 8 chars are always WAVEDESC

A e

16> TEMPLATE NAME: string

A e

32> COMM TYPE: enum ; chosen by remote command COMM_FORMAT
G byte
1 word

endenum

.

< 345 COMM_ORDER: enum
G HIFIRST

1 LOFIRSY

endenum

7 The following variables of this basic wave descriptor block specify

; the block lengths of all blocks of which the entire waveform {as it is
¢ currently being read)} is composed. If a block length is zero, this

; block is {ourrently) mnot present.

}BLOCRKS :

< 36> WAVE DESCRIPTOR: lopg : length in bytes of block WAVEDESC

< 40> USER_TEXT: long : length im byvtes of block USERTEYXT

< 44> RES _DESCl: long H

JARRAYS :

i

< 48> TRIGTIME ARRAY: long i length in bytes of TRIGTIME aryay

H

< 52> RIS _TIME ARRAY: long : length in bytes of RIS _TIME array

i

< G5&> RES_ARRAY1: long ; an expansion enrry ia reserved

i

< 60> WAVE_ARRAY 1: long : length in bytes of lat simple
; data azrray. In transmitted waveform,
i represent the anumber of transmitted
: bytes in accordance with the NP
; parameter of the WFSY remote command
; and the used format (see COMM_TYPE)}.

< 64> WAVE_ARRAY 2: long : length in bytes of 2nd simple

;} data array

H
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Template

TR

68> RES _ARRAYZ: long

<
< 72> R ARRAYI: long ; 2 expansion entries are reserved
j The following variables identify the instrument

i 76> INSTRUMENT NAME: string

i 82> INSTRUMENT NUMBER: long

i 96> TRACE_LABHEL: string ; identifies the waveform.

ill2> RESERVEDL: word

<114> RESERVEDZ: word ; 2 ewpansion entries

; The following variables describe the waveform and the time at T
; which the waveform was generated. :
<116 WAVE _ARRAY COUNT: long number of data points in the data
array. If there are two data

arrays (FFT or Extrema), this number

applies to each array separately.

.

e e e

<120> PNTS_PER_SCREEN: long nominal number of data points

on the soreen

e

<124 FIRST VALID _PNT: long ;7 eount of number of points to skip
before firast good point

; PIRST _VALID_POINT = O

; for normal waveforms.

«a

<128 LAST VALID PNT: long index of last good data point

in record before paddiang {(blanking)
was started.

LAST VALID POINT = WAVE_ARRAY COUNT-1
except for aborted seguence

and rollmode acguisitions

-

A L T

«132> FIRST POINT: long ; for input and output, indicates
; the offmet relative to the
; beginning of the trace buffer.
; Value is the same as the FP parameter
; of the WFSU remote command,

<136 SPARSING_FACTOR: long ; for input and output, indicates
; the sparsing into the transmitted
; data block.
: Value is the same as the 8P parameter
; of the WFSU remote c¢ommand.




<140>

<144>

<148>

<152>

<1l54>

SECMENT INDEX: long

SUBARRAY_ COUNT: long

SWEEPS_PER_ACQ: long

POINTS PER_PAIR: word

PAIR_OFFSET: word

VERTICAL GAIN: flcat

VERTICAL OFFSET: £float
MAX VALUE: £loat

MIN VALUE: float

NOMINAL_ BITS: woxd

NOM_SUBARRAY COUNT: word

HORIZ INTERVAL: float

HORIZ_OPFSET: double

~ e e

e N e e e

A W e we me

e

for input and output, indicates the
index of the transmitted segment.
Value is the same as the SN parametex
of the WFSU remote command.

for Sequence, acquired segment count,
betweenr 0 and NOM_SUBARRAY COUNT

for Average or Extrema,
nunber of pweeps accumulated
elge 1

for Peak Dectect waveforms (which always
include data points in DATA_ARRAY 1 and
min/max pairs in DATA ARRAY 2).

value is the number of data points for
each min/max pair.

for Peak Dectect waveforms only

Value is the number of data points by
which the first min/max pair in

DATA ARRAY 2 ig offset relative to the
first data value in DATA_ARRAY 1.

to get floating wvalues from raw data :
VERTICAL_GAIN * data - VERTICAL_OFFSET

maximam allowed wvalue. It corresponds
to the upper edge of the grid.

minimaum allowed value. It corresponds
to the lower edge of the grid.

a measure of the intrinasic precision
of the observation: ADC data is B bit
averaged data is 10-12 bit, ete,

for Seguence, nominal segment count
eige 1

sampling interval for time domain
waveforms

trigger offset for the first aweep of
the trigger, seconds between the
trigger and the firast data point
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<188> PIZE]._ OFFSET: double ; needed to know how to display the
waveform

=~

<196> VERTUNIT: unit defindition ; units of the vertical axis
<244> HORUNIT: unit definition ; units of the horizontal axis

<292> RESERVED3: word
<294> RESERVED4 : word : 2 expansion entries

<296> TRIGGER _TIME: time stamp ; time of the trigger
<312> ACQ DURATION: float i duration of the acguisition (in sec)

in multi-trigger waveforms,
; f{e.g. sequence, RIS, or averaging)

~

<316> RECORD YDE: enum

0 gingle sweep
interleaved
histogram

graph

filter coefficient
complex

extrema
sequence_obsolete
centered_ RIS

peak detect

iy

T T T
@ ~F oV R Wb

[+

endenum

<318> PROCESEBTING DONE: enum
0 no_processing
fir filter
interpolated
3 sparsed

4 autoacaled

5 no_result

(] rolling

7 cumnlative
endenum

<320> RESERVEDS: word ; expansion entry

<322> RIS SWEEDPS: word ; for RIS, the number of sweeps
; else 1

~

; The following variablez describe the basic acquisition
: conditions used when the waveform was acguired




<324>

TIMEBASE: enum

a

oLk

101

1

!
MO0 WU W

1 ps/div

2 ps/fdiv
5_ps/div
10_ps/div
20_pa/div
50 _ps/div
100 _pa/div
200 _ps/div
500 _pa/div
i_ns/div
2_ne/div

5 ns/div
10_ns/div
20_ns/div
50_nse/div
100 _ns/div
200 _ns/div
500_ns/div
1 us/div
2_us/div

5 us/div
10 _us/div
20 us/div
50_us/div
100_us/div
200 _us/div
500_ua/div
1 _ms/div
2_ms/div

5 _ms/div
10_ms/div
20 _ms/div
50 _ms/div
100_ma/div
200_ms/div
500 ms/div
1_s/div

2. s/div

5 _s/div
10_s/div
20_s/div
50 s/div
100_s/div
200_s/div
500_s/div
1 _ka/div
2_ks/div




Template
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_47 5 _ka/div
_100 EXTERNAL

andenum
<326> VERT _COUPLING: epum
_0 DC_50_ Chms
= ground
) BC_IMOhm
.3 ground
4 AC, IMOhm
endenum
H
<328> PROBE_ATT: float
<332> FIXED _VERT GAIN: enum
_0 1 uv/div
_1 2_uv/div
2 5 uv/div
_3 10_uv/div
4 20_uv/div
5 50_uV/div
6 100_uv/div
7 200_uv/div
8 500_uv/div

-] 1 mv/div
_10  2_mv/div
11 5 mv/div
_12 10 _mv/div
13 20_mv/div
_14 50 mv/div
15 100 _mv/ddw
Ll 200 mv/ddiv
W17 B500_mv/ddv
JAds 1 w/div
9 2 widiv
_20 5_v/div
_21 10 _v/div
22 20 _v/div
_23 50_v/div

_ 24 100 _v/diwv
_25 200_v/4iv
_ 26 500_v/div
_27 3_kV/div
endenum

<334> BANDWIDTH_LIMIT: enum
] off
1 on




endenum

VERTICAL VERNIER:

ACQ VERT OPFFSET:

WAVE_SOURCE: enum

] CHANNEL_1
A CHANNED, 2
2 CHANNEL 3
3 CHANNEL_4
9 UNENOWN
endenum

ENDBLOCK

USERTEXT: BLOCK

LT S A L )

float

Explanation of the descriptor block USERTEXT at most 160 bytes long.

TEXT: text

ENDBLCCK

DATA_ARRAY_1:

A N M % me e me ha

¢+ & list of ASCIT characters

Explanation of the data array DATA_ ARRAY 1.

This main data array is

most waveforms.
The data item is repeated for each acquired or computed data point
of the first data array of any waveform.

0>

MEASUREMENT: data

DATA ARRAY 2: ARRAY

+
H
-
H
»
i

always present. It is the only data array forxr

7y the actual format of a data is
; given in the WAVEDESC descriptor
; by the COMM WYPE variable.

Explanation of the data array DATA_ARRAY 2.
This is an optional secondary data array for sgpecial types of waveforms:




Template

R

Complex FFT imaginary part {real part in DATA_ ARRAY 1}

Extrema floor trace {roof trace in DATA ARRAY 1)
Peak Detect min/max pairs {data values in DATA_ARRAY 1)

In the first 2 cases, there is exactly one data item in DATA ARRAY 2 for
each data item in DATA ARRAY 1.

In Peak Detect waveforms, there may be fewer data values in DATA_ARRAY 2,
as described by the variable POINTS_PER_PATK.

A r wr % e ma M M b

0> MEASUREMENT: data ; the actual format of a data is
; given in the WAVEDESC descriptor
; by the COMM "TYPE variable,
/00 ENDARRAY

.

TRIATIME: ARRAY

Explanation of the trigger time array TRIGTIME,

This optional time array is only present with SEQNCE waveforms.

The following data bleck is repeated for each segment which makes up
the acguired meguence record.

A vr v me oma e ne

Os TRIGGER TIME: double ;i for sBeguence acguisitions,
; time in seconds from first
i trigger to this one
< 8> THIGGER _OFFSET: double ; the trigger offset is in Beconds
; from trigger to zeroth data point
H
f00 ENDARRAY

RISTIME: ARRAY

Explanation of the random-interleaved-sampling (RIS) time array RISTIME.
This optional time array is only present with RIS waveforms.
This data block is repeated for each sweep which makes up the RIS record

A e N % we me

0> RIS OFFSET: double seconde from trigger to zeroth

point of segment

LI

SIMPLE: ARRAY

) B R SIS
i

B-10




Explanation of the data array SIMPLE,
This data array is identical to DATA ARRAY 1. SIMPLE is an accepted
alias name for DATA_ARRAY 1.

+
H
.
H
3
H
.
H
3
H
<

0> MEASUREMENT; data ; the actual format of a data is
;i given in the WAVEDESC descriptor
;i by the COMM TYPE variable.
/00 ENDARRAY

DUAL: ARRAY

Explanation of the DUAL azxray.

This data array is identical to DATA ARRAY 1, followed by DATA ARRAY 2.
DUAL is an accepted alias name for the combined arraye DATA_ARRAY 1 and
PATA ARBAY 2 {(e.g. real and ifmeginary parts of an FFD).

A me e e e e

Qx> MEASUREMENT 1: data ; data in DATA_ARRAY 1.
< 0> MEASUREMENT_2: data ; data in DATA ARRAY 2.
/00 ENDARRAY
000000 ENDTEMPLATE
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Addresses, 2-2
ALL_STATUS?, ALST?, Query,
13
ARM_ACQUISITION, ARM,
Command, 14
ATTENUATION, ATTN,
Command/Query, 15
AUTO _CALIBRATE, ACAL,
Command/Query, 17
AUTO_SCROLL, ASCR,
Command/Query, 16
AUTO_SETUP, ASET,
Command, 18

BANDWIDTH_LIMIT, BWL,
Command/Query, 19

BASICA, 2-5, 4-5, A-2

Binary blocks, 4-8

Block Data, 1-8

Buffers, 2-3

BUZZER, BUZZ, Command, 21

Cc

CAL?, Query, 22

CAL_OUTPUT, COUT,
Command/CQriery, 23

CALL_HOST, CHST,
Command/Query, 25

Character data, 1-6

CLEAR_MEMORY, CLM,
Command, 26

CLEAR_SWEEPS, CLSW,
Command, 27

CLS, Command, 28

CMR (Command Error Status
Register), 5-1, 5-3, 5-5, 5-6

CMR?, Query, 29

COLCR, COLR,
Command/Query, 31

COLOR_SCHEME, CSCH,
Cormmand/Query, 33
Colors
iist of colors and their shont
form names, 32
COMBINE_CHANNELS, COMB,
Cormmand/Query, 34
COMM_FORMAT, CFMT,
Command/Query, 35
COMM_HEADER, CHDR,
Command/Query, 37
COMM_HELP, CHLP,
Command/Query, 38
COMM_HELP_LOG?, CHL?,
Query, 3¢
COMM_ORDER, CORD,
Command/Query, 40
COMM_RS232, CORS,
Command/Query, 41
Command Error Status Register.
see CMR
Commands and Queries, 1-2, 1-3
How they are described, 1
Notation, 2
Overview, 1
When they can be used, 1
Configuring
Printing, 2-19
Continuous Polling, 2-13
Controller Timeout, 1-3, 2-3, 2-10,
2-14
COUPLING, CPL,
Command/Query, 44
CURSOR_MEASURE, CRMS,
Command/Query, 45
CURSOR_SET, CRST,
Command/Query, 48
CURSOR _VALUE?, CRVA?,
Query, 50

Data
Arrays, 4-1, 4-2
ASCIll forms, 1-6
Blocks, 4-1




Formatting, 4-5, 4-13
HEX mode, 3-1, 3-5, 4-13
Horizontal position, 4-10
Interpretation, 4-6, 4-9
Sparsing, 4-13
Vaiues, 4-4, 4-8
Vertical reading, 4-9
DATA _POINTS, DPNT,
Command/Query, 51
DATE, Command/Query, 52
DDR (Device Dependent Error
Status Reglster), 5-7
DDR?, Query, 53
DEFINE, DEF, Command/Query,
B4
DELETE_FILE, DELF,
Command, 80
Descriptor
Block, 4-2
Values, 4-4, 4-8
Device Dependent Error Status
Register. see DDR
DIRECTORY, DIR,
Command/Query, 61, 63
DOT_JOIN, DTJN,
Command/Query, 64
DUAL _ZOOM, DZOM,
Command/Query, 65

Error Messages, 1-2

ESE (Standard Event Status
Enable Register), 2-12, 5-1, 5-3

ESE, Command/Query, 66

ESR (Standard Event Status
Registen), 2-12, 5-1, 5-3, 5-5

ESR?, Query, 67

Execution Error Status Register.
see EXR

EXR {Execution Error Status
Register), 5-1, 5-7

EXR?, Query, 70

FILENAME, FLNM,
Command/Query, 73
FIND_CTR_RANGE, FCR,

Command, 74
FORMAT_CARD, FCRD,
Command/Query, 75
FORMAT_FLOPPY, FFLP,
Command/Query, 77
FORMAT_HDD, FHDD,
Command/Query, 79
FULL_SCREEN, FSCR,
Command/Query, 81
FUNCTION_RESET, FRST,
Command, 82

G

GLOBAL_BWL, GBWL,
Command/Query, 83
GPIB

Addresses, 2-2

ATN {ATteNtion), 2-3

Data lines, 2-2

DCL (Device ClLear), 2-4

EOI (End Or Identify}, 1-3,
2-3

GET (Group Execuie
Trigger), 2-4, 2-10

GTL. {Go To Local), 2-5, 2-8

Handshake lines, 2-3

Hard copies, 2-19

Hardcopy, 2-19, 2-20

Hardware configuration, 2-6

[EEE 488.1, 2-3

IEEE 488.2, 2-4

IFC {InterFace Clear}, 2-3,
25

INE (internal State Change
Enable Register), 2-11

INR {Internal State Change
Status Register), 2-11,
2-13

Listener address, 2-16, 2-21

LLO {Local LOckout), 2-5




MLA (Listen address), 2-2

MTA (Takker address), 2-2

Overview, 1-1

Polling, 2-13

PRE (Parallel Poll Enable
Reqister), 2-15

Printing, 2-20

Program for IBM PC, A-2,
A-5

Programming service
requests, 2-10

Programming transfers, 2-5

REN (Remote ENable), 2-3,
2-4

RQS {ReQuest for Service),
2-14

SBC (Selected Device
Clear), 2-4, 2-9

Signals, 2-2

Software configuration, 2-8

SRE (Service Request
Enable Register), 2-11

SRQ {Service Request),
2-10, 2-11, 212

SRQ (Service ReQuest), 2-3

Standard, 1-2

Siructure, 2-1

Talker address, 2-18, 2-21

Transfers, 2-5

UNL (Universal unlisten),
2-2, 2-17, 2-21

UNT {Universal umtalk}, 2-2,
2-17, 2-21

GRID, Command/Query, 84

Hard coples. see GPIB

HARDCOPY_SETUP, HCSU, 85

HARDCOPY_TRANSMIT, HCTR,
Command, 88

Header, 1-4

Header Path, 1-5

Help Messages, 1-2

HOR_MAGNIFY, HMAG,
Command/Query, 88

e

HOR_POSITION, HPOS,
Command/Query, 90

IDN?, Query, 92

IEEE 488.1, 1-2

IEEE 4882, 1.2, 5-1, 5.5

IEEE Standards. see GPIB

INE {intermal State Change
Enabie Register), 2-11, 5-3, 5-6

INE (iNtemal State Change
Enabie Register), 5-1

INE, Command/Query, 93

INR {intemal State Change Status
Register, 2-13

INR (Intemal State Change Status
Register}, 2-11, 5-1,5-6

INR?, Query, 94

INSPECT? Queries, 4-4

INSPECT?, INSP?, Query, 96

INTENSITY, INTS,
Command/Qriery, 98

interface Capabilities, 2-2

interface messages, 2-1

INTERLEAVED, ILVD,
Command/Criery, 99

intemat State Change Enable
Register. see INE

Intemal State Change Status
Register. see INR

IST Poliing, 2-17, 5-3, 5-6

1877, Query, 100

K
KEY, Command, 101

L

Line Splitting. see RS-232-C
Listeners, 2-1
Logical Data Blocks, 4-1




MEASURE_GATE, MGAT,
Command/Query, 102
MEMORY_SIZE, MSIZ,
Command/Query, 103
MESSAGE, MSG,
Command/Query, 104
MULTI_ZOOM, MZOM,
Command/Query, 105
Muliipliers, 1-7

Notation, 2
Numeric Data, 1-8

o

OFFSET, OFST,

Command/Query, 106
OPC, Command/Query, 107
OPT?, Query, 108

P

PANEL_SETUP, PNSU,
Command/Query, 110

Parallel Poll Enable Register. see
PRE

Paralle! Polling, 2-15

Parameter measurements, 45

PARAMETER_CLR, PACIL,
Command, 111

PARAMETER_CUSTOM, PACU,
Command/Query, 112

PARAMETER_DELETE, PADL,
Cormmand, 116

PARAMETER_STATISTICS?,
PAST?, Query, 117

PARAMETER_VALUE?, PAVAZ,
Query, 118

PASS_FAIL_CONDITION,
PFCO, Command/Query, 121

PASS_FAIL_COUNTER, PFCT,
Command/Query, 123

T

PASS_FAIL DO, PFDO,
Command/Query, 124
PASS_FAIL_MASK PFMS,
Command, 126
PASS_FAIL_STATUS?, PFST?,
Query, 127
PEAK_DETECT, PDET,
Command/Query, 128
PER_CURSOR_SET, PECS,
Command/Query, 129
PER_CURSOR_VALUE?,
PECV?, Query, 131
PERSIST, PERS,
Command/Query, 132
PERSIST_COLOR, PECL,
Command/Query, 133
PERSIST_LAST, PELT,
Command/Query, 134
PERSIST_SAT, PESA,
Command/Query, 135
PERSIST_SETUP, PESU,
Command/Query, 136
Poliing, 2-13
Continuous, 2-13
IST Poliing, 2-17
Parallei, 2-15
Serial, 2-14
PRE {Parallel Poll Enable
Begister), 2-15, 5-3, 5-6
PRE, Command/Query, 137
PROBE_CAL?, PRCA?, Quety,
138
PROBE_DEGAUSS?, PRDG?,
Query, 139
PROBE_NAME?, PRNA?, Query,
140
Program Messages, 1-2, 1-3, 2-1

Q

Quotation marks
their use in command
notation, 1-7
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RCL, Command, 141
RECALL, REC, Command, 142
RECALL_PANEL, RCPN,
Command, 143
Hesponse Messages, 1-8, 1-9
RIS Acquisition Times (RISTIME),
4-2
RISTIME, 4-2, 4-11
RQOS (ReQuest for Service), 2-14
RS-232-C
Configuration, 3-1
Echo, 3-2
Editing, 3-3
Handshake control, 3-2
Immediate commands, 3-2
Line splitting, 3-4
Message terminators, 3-3
Overview, 1-1
Simulating GPIB
Commands, 3-6
SRQ (Service ReQuest), 3-4
RST, Command, 144

S

SAMPLE_CLOCK, SCLK,
Command/Query, 145

SAV, Command, 146

SCREEN_DUMP, SCDP,
Command/Query, 147

SCREEN_SAVE, SCSVG,
Command/Query, 148

SELECT, SEL, Command/Query,
149

SEQUENCE, SEQ,
Command/Query, 150

Serial Poliing, 2-14

Service Bequest Enable Register.
see SRE

Service Request Reporting, 5-1

Service requests, 34

SIMPLE, 4-2

SRE (Service Request Enabie
Register}, 2-11, 5-1, 5-3, 5-5

e

SRE, Command/Query, 152

SRQ (Service Request), 2-10,
2.12,3-4,5-3

Standard Event Staius Register.
see ESR

Status Byte Register. see $T8

Status Register Reporting, 5-1

STB (Status Byte Register), 2-10,
5-4

STB?, Query, 153

STOP, Command, 155

STORE, STO, Command, 1568

STORE_PANEL, STPN,
Command, 157

STORE_SETUP, STST,
Command/Query, 158

STORE_TEMPLATE, STTM,
Command, 158

String Data, 1-7

T

Talker, 2-1, 2-19

Template, 4-1, 44, 4-9, 4-10, B-1

TEMPLATE?, TMPL?, Query, 160

Temminators, 1-3, 3-3, 4-8

TIME_DIV, TDiV,
Command/Query, 161

TRACE, TRA, Command/Query,
162

TRACE_OPACITY, TOPAG,
Command/Query, 163

TRG, Command, 164

TRIG_COUPLING, TRCP,
Command/Query, 165

TRIG _DELAY, TRDL,
Command/Query, 166

TRIG_LEVEL, TRLV,
Command/Query, 167

TRIG_LEVEL 2, TRLV2,
Command/Query, 168

TRIG_MODE, TRMD,
Command/Query, 169

TRIG_PATTERN, TRPA,
Command/Query, 170




TRIG _SELECT TRSE,
Command/Query, 172
TRIG_SLOPE, TRSL,
Command/Query, 175
TRIG_WINDOW, TRwWI,
Command/Query, 176
Trigger Times (TRIGTIME), 4-2
TRIGTIME, 4-2, 4-11

u

URR (User Request Status
Reyister}, 5-7

URR?, Query, 178

User Request Status Register.
see URR

USERTEXT, 4-2

v

VERT_MAGNIFY, VMAG,
Command/Query, 179

VERT_POSITION, VPOS,
Command/Query, 180

VOLT_DIV, VDIV,
Command/Query, 181

W
WAI, Command, 182

index

s

WAIT, Command, 183
Warmning Messages, 1-2
WAVEDESC. see Descriptor
WAVEFORM

Command, 4-12

Query, 4-6, 4-13

Transfer optimization, 4-13
Waveform Template, B-1
WAVEFORM, WF,

Command/Query, 184
WAVEFORM_SETUP, WFSU,

Command/Query, 186
WAVEFORM_TEXT, WFTX,

Command/Query, 188

X

XY_ASSIGN?, XYAS?, Query,
189

XY_CURSOR_ORIGIN, XYCO,
Command/Query, 190

XY_CURSOR_SET, XYCS,
Command/Query, 191

XY_CURSOR VALUE?, XYCV?,
Query, 193

XY_DISPLAY, XYDS,
Command/Query, 185

XY_SATURATION, XYSA,
Command/Query, 196




