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About This Manual

This document provides comprehensive information to aid you in
operating your DSA via the General Purpose Interface Bus (GPIB)
or the RS-232-C interface.

Related You may want to refer to the other manuals that complete the
Manuals documentation set for this DSA:

m The DSA 607A and DSA 602A Tutorial (Tektronix part number
070-7249-00) describes the basic operation of the DSA 601A
and DSA 602A. Many of the examples in the DSA 607A and
DSA 602A Tutorial are paralleled in the Leaming By Example
section of this manual.

m The DSA 607A and DSA 602A User Reference (Tektronix part
number 070-7250-00) covers all aspects of front panel
operation. Use this manual to quickly gain information about
a specific topic or to get an overview of the menu system.

m The DSA 607A and DSA 602A Quick Reference (Tektronix part
number 070-7737-01) provides a command summary and the
front-panel steps to invoke each operation.

m The DSA 607A and DSA 602A Service Reference (Tektronix
part number 070-7254-00) provides information to maintain
and service components of the DSA and provides a
complete board-level description of the DSA operation.
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Setting Up the
Instrument

Connecting the
DSA to a GPIB
Network

This section describes the implementation of each interface on
the DSA 601A and DSA 602A, shows how to connect your DSA to
other instruments that have either a GPIB or an RS-232-C inter-
face, and explains how to set up the DSA’s front panel for remote
operation.

Before connecting devices to the GPIB, you should be aware of
some rules concerning GPIB networks, cables, and connectors.

GPIB Interface Requirements

GPIB networks can be connected in any configuration, subject to
the following rules:

m  No more than 15 devices (including the controller) can be
included on a single bus.

m  In order to maintain bus electrical characteristics, one device
load must be connected every two meters (six feet) of cable
length. Generally, each instrument represents one device
load on the bus.

®  The total cumulative cable length must not exceed 20 meters.

m At |east two-thirds of the device loads must be powered on
when the network is in operation.

m  There must be only one cable path from each device to every
other device on the network; loop configurations are not
allowed. ;

Cables

An |IEEE STD 488 GPIB cable (available from Tektronix) is re-
quired to connect two GPIB devices.

DSA 601A and DSA 602A Programmer Reference 1




Connector

A 24-pin GPIB connector is located on the rear panel of the
oscilloscope. The connector has a D-type shell and conforms to

IEEE STD 488.
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Location of GPIB Connector on Rear Panel
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GPIB connectors can be stacked upon one another. See the
illustration below.
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How GPIB Connectors can be Stacked Together
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The settings for the
address and termi-
nator parameters
must match those of
your controller. See
the operating manu-
al for your controller
to select the appro-
priate parameters for
its GPIB interface.

When debug is on,
input/output
processing is
slowed.

Setting Up GPIB Parameters

The following steps tell how to set up the GPIB parameters at the
front panel.

[

[

[] Step3:

[] step 4

Step 1:  Press the UTILITY major menu button to the right of
the display area. The Utility major menu appears in the major
menu area at the bottom of the display.

Step 2: Touch the Page to Utility 2 selector on the menu,
and then touch the GPIB Parameters selector. The GPIB
Parameters pop-up menu appears in the display area (see
the diagram on the next page), with the following selectors:

m  Mode sets the DSA to be a talker/listener, talker only, or
off the bus. Set the DSA to be a talker-only if it is con-
nected to a listen-only device, such as a printer or
plotter. Otherwise, set it to be a talker/listener.

m Address sets the primary communication address of the
DSA. The address range is 0 to 30.

m Terminator sets the method of indicating the end of
device messages sent between the controller and the
DSA. The choices are EOI (assert EOI line with transmis-
sion of last byte of message) or EOI/LF (send line feed
character and assert EOI line with its transmission).

m Debug specifies whether or not GPIB device-dependent
messages (DSA commands) appear at the top of the
DSA display.

Repeatedly touch the selector for each parameter
(except Address) until the desired value appears.

Touch the Address selector to assign the knobs to
address selection. Rotate either knob to change the address.
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GPIB Parameters

C&F vBL.1

TalkListen

EOI

Typical GPIB Settings on the GPIB Parameters Pop-Up Menu

After these parameters are set, the GPIB interface is ready to
- operate.

For more information, refer to the explanation of the GPIB
Parameters pop-up menu in the DSA 601A and DSA 602A User
Reference.
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Connecting the
DSA to an
RS-232-C

Device

The RS-232-C interface provides a point-to-point connection
between two items of equipment, such as a computer or terminal
and the DSA. The remainder of this section tells how to connect
and set up the DSA for communication over the RS-232-C inter-
face.

RS-232-C Interface Requirements

The RS-232-C standard defines two types of devices: Data
Terminal Equipment (DTE) and Data Communications Equipment

(DCE).

The DSA is configured as a DCE device. A 25-pin female D-type-
shell RS-232-C connector is located on its rear panel. In
industry-standard usage, a 25-pin male D-connector appears on
DTE devices, and a 25-pin female D-connector appears on DCE
devices. A straight-through male-to-female cable (at least 9-wire)
of less than 50 feet is typically used for local DTE-to-DCE con-
nection.

Note, however, that some DTE devices may have female connec-
tors. Also, the RS-232-C ports of many personal computers are
configured as DCE devices, with either a 25-pin or a 9-pin con-
nector. Refer to the documentation that accompanies your
computer or terminal to determine if it is a DTE or a DCE device.
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The following table shows how the pins map when connecting
the DSA to another device in any of three common configura-
tions: '

m The DSA to a 25-pin DTE device (most terminals).

m The DSA to a 25-pin DCE device (for example, an IBM PC or
compatible with a 25-pin COM port).

m The DSA to a 9-pin DCE device (for example, an IBM PC or
compatible with a 9-pin COM port).

In most cases, this pin-mapping information will allow you to
connect the devices in these configurations.

RS-232-C Pin Mappings

DSA 25-Pin DTE 25-Pin DCE 9-Pin DCE
1 1 1 NC
2 2 3 3
3 3 2 2
4 4 8 7
5 5 20 8
6 6 6 6
7 7 7 5
8 8 4 1
20 20 5 4
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For more complicated cases (such as when working with non-
standard devices or cables), the pin-out information in the table
below should allow you to wire an appropriate connector. The
following suggestions may help:

m Pay special attention to the input signal requirements of the
external device (many devices require a constant high signal
at one or more input pins).

m For DCE-to-DCE connections, do not connect the output line
of one DCE to the output line of the other. Disregarding this
restriction may damage one or both devices.

m Ensure that the signal ground of the DSA is connected to the
signal ground of the external device.

m Ensure that the chassis ground of the DSA is connected to
the chassis ground of the external device.

~ DSA RS-232-C Pin-out

Pin Number Function Mnemonic Directiont}

1 Chassis Ground " -none-

2 Transmit Data TxD Input
3 Received Data RxD Output
4 Request to Send RTS Input

5 Clear to Send CTS Output
6 Data Set Ready DSR Output
7 Signal Ground -none-

8 Data Carrier Detect DCD Output
20 Data Terminal Ready DTR Input

+ Direction is from the perspective of the controller or terminal.
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Setting Up RS-232-C Parameters

You can set the parameters of the RS-232-C interface from the
front panel (using the Utility major menu and the steps described
here), or from within a program (using the RS232 command).
After these parameters are set, the RS-232-C interface is ready to
operate.

Use the following steps to set up the RS-232-C parameters at the
DSA front panel for remote operation. _

[] Step1: Press the UTILITY major menu button. The Utility
major menu appears at the bottom of the display.

[[] Step2: Touch the Page to Utility 2 selector on the menu,
then touch the RS232C selector. The RS232C Parameters
pop-up menu is now displayed.

RS-232-C Parameters

None Soft (%]

Typical Settings on the RS-232-C Parameters Pop-Up Menu
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The baud rate, stop
bits, and parity
settings must match
those of the control-
ler or terminal, or
RS-232-C data
communication will
be impossible. Also,
the controller or
terminal’s RS-232-C
port must be set to
use 8-bit characters.

[ ] Step3: Repeatedly touch the selector for each parameter,

except Baud Rate and Delay, until the value you want ap-
pears. Touching Baud Rate or Delay activates the knobs to
control these parameters. The RS-232-C selectors are:

m Baud Rate sets the data transmission rate. The selections
are 110,150, 300, 600, 1200, 2400, 4800, 9600, or 19200
baud.

m Stop Bits sets the number of stop bits sent after each
character. The selections are 1, 1.5, or 2 bits.

m Parity sets the error check bit for each character. The
selections are none, even, or odd. When the parity
setting is odd or even, the DSA generates the selected
parity on output and checks incoming data against the
selected parity on input. When the parity setting is none,
no input parity error checking is performed and no output
parity is generated.

m Echo allows characters sent to the DSA to be echoed.
When echo is turned on, all characters sent to the
RS-232-C port are echoed; when echo is turned off, input
characters are not echoed.

Turn echo off when a computer program is transmitting
data to the DSA (for example, when a BASIC program on
a small computer is being used to control the DSA via
the RS-232-C port). The computer program will not
expect to see its commands echoed back and the
program will fail. The first command your program sends
to the DSA should be "ECHO OFF;VERBOSE OFF;INIT".

Turn echo on when using a CRT, hardcopy terminal, or
computer with a terminal emulation program. Turning
echo on in this case allows you to see what you have
just typed on your computer or terminal screen.

10

Setting Up the DSA



Soft flagging is usu-
ally not used with
binary data transfer,
since the data may
contain XON and

XOFF character
equivalents. Use
hard flagging for
binary data transfer.
]
]

L

Flagging sets the method of controlling the flow of data
between devices. Flagging is a way for the device
receiving data to tell the transmitting device when to stop
or resume sending data. The selections are none, hard,
or soft. When flagging is set to none, the DSA does not
use or recognize any flagging. -

When flagging is set to hard, the DSA uses the DTR
(Data Terminal Ready) and CTS (Clear To Send) lines to
control data transmission. On output, the DSA transmits
data only when the DTR line is asserted. When the DTR
line is not asserted, the DSA stops transmitting data. On
input, the DSA unasserts the CTS line to stop transmis-
sion when its input buffer is three-quarters full, and
asserts the CTS line to restart transmission when its input
buffer is three-quarters empty.

When flagging is set to soft, the DSA stops transmitting
data on output when it receives an XOFF (DC3) charac-
ter, and begins transmitting again when it receives an
XON (DC1) character. On input, the DSA sends an XOFF
character to halt transmission when its input buffer is
three-quarters full, and sends an XON character to re-
sume transmission when its input buffer is three-quarters

empty.

Delay sets the minimum delay time for the DSA to re-
spond to a query. The delay range is 0 to 60 seconds, in
multiples of 20 milliseconds.

Verbose displays status and event messages as com-
mands are executed. When verbose is turned on, each
command sent to the DSA returns a response; for exam-
ple, successfully executed commands return a response
of “OK,” successfully executed queries return their query
data, and events return a response of “EVENT XXX,
where XXX is an event code. When verbose is turned off,
the controller must query the DSA to receive the mes-
sage.

DSA 607A and DSA 602A Programmer Reference 11




When debug is
turned on, input/out-
put processing is
slowed.

Turn verbose off when a computer program is transmit-
ting data to the DSA (for example, when a BASIC
program on a small computer is controlling the DSA with
the RS-232-C interface). The first command your program
sends the DSA should be "ECHO OFF;VERBOSE
OFF;INIT".

Turn verbose on when using a CRT, hardcopy terminal, or
computer with a terminal emulation program. Turning
verbose on gives you feedback on the execution of
commands you have typed.

EOL String sets the end-of-line message terminator for
the response to a query. The selections are <CR>
(carriage return), <LF> (line feed), <CR> <LF>
(carriage return followed by line feed), or <LF> <CR>
(line feed followed by carriage return).

Debug controls whether or not RS-232-C commands
appear at the top of the DSA display as they are ex-
ecuted.

12
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Command Syntax

Contact your
Tektronix field
representative for
information on the
Tek Codes and
Formats Standard.

Command
Structure

This section explains the syntax and command processing
conventions of the command set. The command set can be
found in the section called Commands.

The command set can control the operations and functions of the
DSA from an external interface (GPIB or RS-232-C). The same
command syntax is used for both interfaces.

The GPIB and RS-232-C command messages conform to the
Tektronix Codes, Formats, Conventions, and Features Standard,
or “Tek Codes and Formats” for short. It defines the format of
program elements and statements for the command language.

You transmit commands to the DSA using an enhanced American
Standard Code for Information Interchange (ASCII) character
encoding. The DSA supports both the standard ASCII character
set and an additional “escape” character set that includes graph-
ic elements. The character sets are described in Appendix C of

this manual.

Command language messages are composed of set and query
commands. Query commands are simply called queries. Set
commands tell the DSA to take a specific action. Queries ask the
DSA to return information about its state.

‘Syntax Conventions

The following Backus-Naur Form (BNF) syntax conventions are
used throughout this manual:

< > Defined data type.
n= Is defined as.
| Exclusive OR.
{} One of a group is required.
[] Optional item.

Previous elements may be repeated.
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Commands are composed of four syntactic elements:

<header> : := The command name; if it ends with a
question mark, the command is a query.
<delimiter> ::= A space (<sp>), colon (:), comma (,), or

semicolon (;) which breaks the message
into segments for the DSA to process.

<link> ::= A command sub-function. Not all com-
mands have links.
<argument> ::= A quantity, quality, restriction, or limit

associated with the header or link.
The following illustration shows the four syntactic elements:

Delimiters \ \
ENCDG <sp> SET:BINARY
7—¢ e/ N, p—
Header /
Link
Argument

Example of Syntactic Elements

You can use most commands to set or query. However, some
commands and links can only be used to set, while others can
only be used to query. Attempting to query a set-only command
or a set-only link always results in a syntax ermror.
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The following is a list of symbols used in this manual:

<CR>
<EOI>

<LF>
<ui>
<NR1>
<NR2>
<NR3 >
<NRx>

< asc bin>

< asc curve >
< asc data>
<bblock >
<meas>

<id>
<sp>
<gstring>
<slot>

Carriage return (ASCII decimal 13).

End or Identify. IEEE std 488 specified message
terminator signal.

Line feed (ASCII decimal 10).

Unsigned integer, range is 1 through 65,535.
Signed integer value.

Floating point value, without an exponent.
Floating point value, with an exponent.

{<NR1>| <NR2> | <NR3>}.
Range is: -1E+300, 0, 1TE+ 300, to
15 significant digits.

ASCll-formatted pixel bin count data.
ASClI-formatted waveform data.
ASCll-formatted histogram data.
Binary-block formatted waveform data.

One or more of the DSA measurement
commands. Measurements apply to the

selected waveform unless a specific waveform is
designated.

{A]...]Z} -
A space.
Quoted string data.

L, C, or R, representing the Left, Center, or Right
plug-in compartments.
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Set Commands
Set commands cause the DSA to perform a function, or change a
setting or mode. There are four basic types of set commands:
<header>
<header> <sp> <arg>|[,<arg>]
<header> <sp> <link>:<arg>[{,<link>:<arg>}...]
<header> <sp>{<link>:<arg> | <arg>}
[{,<link>:<arg>|,<arg>}...]
Queries

Queries cause the DSA to return a measurement, waveform
(trace) data, or a status condition (for example, a current setting
or mode). The DSA puts the response message in its output
buffer.

Query commands have two basic structures:

<header>?
<header>?<sp> <link>[{, <link>}...]

Any response from a query that has a corresponding set com-
mand can be sent to the DSA as a valid command.

The response from a query-only command cannot be returned to
the DSA as a set command.

However, a query response that includes a mixture of set and
query-only commands can be returned to the DSA without gener-
ating an error.
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Command The following rules apply when processing commands:

Processing
]

You can use either upper or lower case.

All command elements (headers, links, arguments, or punc-
tuation) may be preceded or followed by white space (blank
characters).

Commands consisting solely of any combination of blank
characters are called null commands. Null commands are
ignored by the DSA and do not produce an error.

The following rules épply to quoted strings:

You can use a maximum string length of 127 characters,
unless otherwise noted.

You cannot use strings that include an embedded ASCII
NULL character (0). However, carriage returns and line feeds
can be included as text in a string.

The same type of quote that opens a quoted string must
close that string. Examples:

"this is a quoted string" and “so is this”
“But this is not a quoted string"

You can mix single and double quote marks within a string if
the previous rule is followed. For example:

"this is an “acceptable” string"
and “so "is" this~’

DSA 601A and DSA 602A Programmer Reference 17



m A quote may be included within a string by simply repeating
the quote. Examples: .

"double "" quote"
single °° quote’

Results in:

double " quote
single “ quote

Abbreviating Commands

Each command reserved word (header, link, or argument) that is
transmitted to the DSA has an abbreviation. The abbreviated
spelling is always shown in uppercase. If a command name
contains punctuation, for example, a period (.) or a slash (/), it
must be included in the abbreviated spelling. The complete list of
reserved words and their abbreviations is in Appendix B.

Responses are returned with the full spelling unless the LONG-
FORM command is set to OFF. Examples in this manual use
abbreviated command spellings; responses are in long form.

Concatenating Commands
Any combination of commands may be joined with a semicolon.
For example:

RQS ON;ENCDG?;UPTIME?
Responses to concatenated queries are separated by
semicolons.

Disk Command'Strings

The DSA's floppy disk commands are similar to MS-DOS com-
mands. When using quoted strings to access the disk, it is
important to remember what directory you are in. To avoid confu-
sion, it is recommended that you always use the full pathname
when referencing files.
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Long form is easier
to read; short form is
more efficient during

data transfers.

Here are some rules to remember when using quoted strings to
access the disk:

m  “A:\"” is the root directory. For example, RMDIR “A:\TEST”
removes the directory TEST in the root directory.

m  “A:" is the disk, but any directory reference will be relative to
the current directory. For example, MKDIR “A:TEST_SUB ” is
the same as MKDIR “TEST_SUB ”, but not necessarily the
same as MKDIR “A:\TEST SUB ”

m  Check the status of the SETDEV command if uhexpected
results occur.

Defining New Command Strings

The DEF command enables you to create new command names.
That is, you can rename an existing DSA command function, or
you can concatenate several existing commands under a single,
new command name.

For example, to create a command that gives you the date and
time, you could give the following command:

DEF "DATIME?","DATE?;TIME?"

Getting Long-form or Short-form Responses from the DSA

The LONgform command determines whether the DSA responds
to queries in long form or short form. In long form, queries return
fully spelled reserved words, and an event query returns both the
numeric event code and its associated message string. In short
form, queries return abbreviations of reserved words, and event
queries return only the numeric event code.

Message Terminators

Message terminators are transmitted by a sending device to let
receiving devices know that message transmission is complete.
The DSA allows you to select a message terminator that is
compatible with the controller or terminal you are using.
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Terminators for the RS-232-C interface —are selected through
the front panel using the RS232C Parameters pop-up menu from

the Utility 2 major menu or through the interface using the RS232
command. RS-232-C terminators are: <CR>, <LF>,

<CR> <LF>, and <LF> <CR>.

Line feeds and carriage returns embedded within binary block
(<bblock>) data are treated as data bytes, not as message
terminators. Once the DSA begins reading a binary block, line
feeds and carriage returns are not processed as terminators until
the byte count of the block is satisfied.

Terminators for the GPIB interface —are selected through the

front panel only, using the GPIB Parameters pop-up menu from
the Utility 2 major menu.’ GPIB terminators are: <EOI> and
<EOI> <LF>.

1/0 Buffers

The following information pertains to both GPIB and RS-232-C
input/output buffers, unless noted otherwise.

1/0 buffer sizes —are 256 bytes for the GPIB input buffer,
1024 bytes for the RS-232-C input buffer, and 1024 bytes for the
GPIB and RS-232-C output buffers.

Data that exceeds the sizes of the GPIB and RS-232-C input/out-
put buffers (256/1024 bytes) can be accepted. The DSA parses
input data as soon as it is received at either port, thereby contin-
uously emptying the input buffers while processing commands.

If an external controller fills an input buffer before the DSA has an
opportunity to process the contents, the DSA holds off the exter-
nal controller (with GPIB interface signals or RS-232-C flagging)
until the buffer has been processed.

Likewise, if a query response fills an output buffer, the DSA stops
sending data to the buffer until some of the data are read by the
external controller or terminal.
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If a “hang” condition
occurs, consult your
controller or terminal
operator manual for
restart instructions.

When a new message is received at the GPIB port—the DSA
unconditionally clears its GPIB output buffer (no error is reported).
This means that the GPIB output buffer of the DSA must be read
by the controller after each message containing a query is sent,
or the response will be lost (overwritten).

When GPIB input and output message buffers are full—the
DSA unconditionally clears the GPIB output buffer. An execution
error is also reported (event code 203, “I/O buffers full”).

If the GPIB buffers are empty —and the DSA is talk-addressed
and is not currently processing a GPIB command, it returns a
Talked-With-Nothing-To-Say (TWNTS) message to the controller.
This message is one byte with all eight bits set, ended by a
message terminator (FFney <EOI>). It is then up to the controller
program to take appropriate action.

If the RS-232-C output buffer is empty —and an external device
attempts to read data from the RS-232-C port, the external device
will “hang” the interface (no further input/output operations will be
possible). This condition cannot occur when using a computer or
terminal to send commands interactively to the DSA over the
RS-232-C interface. This condition may occur when executing a
program that expects input from the DSA’s RS-232-C port. In such
cases, it is up to the program to recognize a “timeout” condition
for expected input and take appropriate action.

GPIB Specific Conventions

When the DSA receives a Device Clear (DCL) or Selected Device
Clear (SDC) interface message from the GPIB, it does the follow-

ing:

1. Clears any service requests and all pending events, except
power on.

2. Clears the GPIB input and output buffers.

3. Restarts GPIB message processing in the DSA.
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DCL and SDC interface messages do not change DSA settings
or stored data, and do not interrupt front panel control or non-pro-
grammable functions.

RS-232-C Specific Conventions

You should be aware of the processing conventions that are
specific to the RS-232-C interface. These conventions pertain to:

m Transferring binary block data.
m Echoing character input.

m Using Verbose mode.

m Processing “break” characters.

m RS-232-C |/O errors.

When transferring binary block data—to the DSA via the
RS-232-C port, note the following points:

m Do not transmit binary block data to the DSA when ECHO is
set to ON. Attempting to do so causes the input block to be
discarded and generates event code 164.

= Do not use binary data transfers with soft flagging unless you
can ensure that the data does not contain XON or XOFF
characters. Using DTR/CTS (hard) flagging guarantees
correct data transfer.

m Al eight bits of a binary-block data byte contain meaningful
information. To ensure that all eight bits are received or
transmitted, an RS-232-C device must be configured to
receive and transmit eight-bit characters (set the RS-232-C
word length to eight bits).

Echoing character input—means that all characters received at
the RS-232-C port are echoed back to the command source
when ECHO is set to ON.
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You can turn echo on or off from the front panel by selecting
RS232C from the Utility 2 major menu and touching the Echo
selector, or you can send one of the commands: RS232
ECHO:ON or RS232 ECHO:OFF.

When you are using a computer program to transmit commands
to the DSA (for example, when a BASIC program is being used to
control the DSA via the RS-232-C port), ECHO should be set to
OFF.

When you are using either a CRT, a hardcopy terminal, or a
computer running terminal-emulation software to send commands
interactively to the DSA via the RS-232-C port, ECHO should be
set to ON. :

When ECHO is set to ON, it has the following effects on com-
mand input:

m The DSA solicits command input with a “>” prompt. When
this prompt appears on an RS-232-C device, enter a valid
command and terminator.

m All command input is buffered. Therefore, commands will not
be analyzed or executed until a terminator is received at the
RS-232-C port.

= Until the command is terminated, it may be edited with any of
the following special characters:

CONTROL-R retypes the current input command and places
the cursor to the right of the last character of the command.

CONTROL-U deletes the current command and returns the
cursor to the start of the line.

BACKSPACE, DEL or RUBOUT erase the character to the left

~ of the cursor (the effect of the backspace character is com-
patible with CRT terminals, but not with hardcopy terminals). -
If a character has been erased with the backspace key, the
newly edited command can be seen by using the CONTROL-
R character (applies to both CRT and hardcopy terminals).
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BACKSLASH (\) delimits special editing characters (CR, LF,
BACKSPACE, DEL, CONTROL-R, or CONTROL-U) in a
quoted string.

m Command input is discarded if it exceeds 256 bytes (the
input buffer size) before a terminator is entered. If this hap-
pens, a command error (event code 163) is posted to the
RS-232-C port and the input buffer is emptied.

m Non-printable ASCII characters are echoed with the visual
representations shown in the following table:

Non-Printable ASCIlI Character Representations

ASCII Echoed ASCII Echoed
Character Character Character Character
NUL (0) ~@ DC2 (18) “R¥
SOH (1) ~A DC3 (19) ~Stt
STX (2) ~B .. .
NAK (21) ~U+%
BS (8) “H¥
HT (9) ~1 .. .
LF (10) ~d g SUB (26) ~Z
ESC (27) ~
.. . FS (28) ~“\
CR (13) "M+ GS (29) ~]
RS (30) ~n
. . UsS (31) ~
DC1 (17) ~Q DEL (127) ~?7%

+ Only echoed when preceded with a backslash.
+% Only echoed when soft flagging is disabled.
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Using verbose mode —causes the DSA to return a response for
each command sent. When VERBOSE is set to OFF, only valid
queries return a response from the DSA. -

You can turn verbose on or off from the front panel by selecting
RS232C from the Utility 2 major menu and touching the
Verbose selector, or you can send the commands

RS232 VERBOSE:ON or RS232 VERBOSE:OFF.

When RS-232-C VERBOSE is set to ON, each semicolon or
terminated input command causes the DSA to return one of these

responses:

OK
<query response >

EVENT <NR1>[,<qstring >]

Returned for a successfully
executed set command.

Returned for a successfuliy
executed query.

Returned when the DSA de-
tects an error while parsing or
executing a query/set com-
mand, where the <NR7> val-
ue represents an event code
and the optional <gstring> is
an event code description
string that describes the nu-
merical event code. The event
code description string
<qstring> is only returned
when LONGFORM is set to
ON.

If more than one error is de-
tected while parsing a query or
set command, only one
EVENT response is returned to
the RS-232-C port. All other er-
rors are stacked and may be
polled with the STBYTE? or
EVENT? commands.
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The following table demonstrates typical DSA response behavior
with VERBOSE mode set to ON. .

Examples of Responses with VERBOSE ON

Input Command(s) DSA Response
LONGFORM OFF OK

INPUT STO1;RS2327 BAUD - OK;RS232 BAUD:9600
JUNK;INIT;INPUT? EVENT 156;0K;INPUT STO1
JUNK;INIT EVENT 156;0K

When RS-232-C VERBOSE is set to OFF, only valid queries
cause the DSA to return responses to the RS-232-C. Errors asso-
ciated with invalid commands are not discarded; they are
stacked and may be polled at any time by using the STBYTE? or
EVENT? commands.

The following table demonstrates typical DSA response behavior
with VERBOSE set to OFF.

Examples of Responses with VERBOSE OFF

Input Command(s) DSA Response

INPUT STO1,RS232? BAUD RS232 BAUD:9600
JUNK;INIT;INPUT? INPUT STO1
JUNK;INIT (none)
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The factory default
state for verbose
mode is off.

Verbose mode affects event communication at power-on. When
the DSA is turned on and completes its power-on cycle, the DSA
communicates events differently depending on the state of the
verbose function.

= When VERBOSE is set to ON at power-on, an asynchronous
‘message is written to the RS-232-C port. This message
reports either that the instrument is operating satisfactorily
(Event 401, “Power on”), or that diagnostics have discovered
a fault (Event 394, “Test completed and failed”).

m When VERBOSE is set to OFF at power-on, no asynchronous
messages are written to the RS-232-C port. Instead, power-
on events are stacked in the usual manner.

When the DSA senses a BREAK signal —at the RS-232-C port,
it returns a special message that acknowledges this transmis-
sion. The form of the acknowledgement message depends on
whether ECHO is set to ON or OFF.

m  When ECHO is set to ON, the DSA signals that it has pro-
cessed the BREAK signal by echoing a new prompt symbol
“>" for command input.

m  When ECHO is set to OFF, the DSA signals that it has pro-
cessed the BREAK signal by sending the following character
string to the RS-232-C device:

DCL <terminator >

Reception of the BREAK signal clears the RS-232-C input and
output buffers and restarts the DSA’s RS-232-C message pro-
cessing. BREAK signals do not change DSA settings or stored
data, and do not interrupt front panel operation or non-program-
mable functions.
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During these 1/O
error recovery steps
(when ECHO is set
to OFF), the DSA
may process incom-
plete commands,
causing spurious
syntax or semantic
errors to be re-
ported.

RS-232-C 1/0O errors —are reported when there is a problem with
parity, framing, or input buffer overruns.

To report RS-232-C errors, the DSA prints an error message on
the display and posts an event code to both the GPIB and the

RS-232-C ports:

RS-232-C I/O Errors

I/0 Error Event Information
Code

Parity 653 Check to identify transmission errors (PARITY
ON)

Framing 654 A stop bit was not detected when data was
received at RS-232-C port (indicates baud-rate

mismatch)
Input 655 Software or hardware input buffer overflowed
Buffer with data (caused by improper or nonexistent
Overrun flagging)

To recover from I/O errors, the DSA RS-232-C interface takes the
following actions:

m  When ECHO is set to OFF, all unparsed input buffer data are
discarded until a semicolon or <terminator> character is
encountered. Command processing resumes or resynchro-
nizes from the point at which the semicolon or <terminator>
is found.

m  When ECHO is set to ON, all buffered, but unparsed, input
data are discarded and you are prompted again for input.
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Commands

This section presents a complete‘description of the command
set.

Functional The table below lists the groups and their functions. The follow-
Groups ing pages show all the command headers grouped by function.

Functional Groups in the Command Set

Group Fun

ctions Controlled

Acquisition Acquisition (digitizing) of waveforms.

Calibration/Enhanced  Enhanced accuracy functions.

Accuracy

Channel/Vertical Plug-in amplifier vertical parameters.

Cursor Waveform cursor selection and positioning.

Data Transfer Transfer of waveform data and front-panel
settings to and from the DSA.

Diagnostics Self-test diagnostics and extended
diagnostics.

Display and Color Front-panel display parameters and colors.

External I/O Printer parameters, debug functions, and
RS-232-C parameters. .

Floppy Disk Floppy disk functions.

Label and Text Placement of user-defined labels and text.

Measurement DSA measurement functions.

Miscellaneous/System  System and front-panel functions.

Status and Event Instrument event reporting, hardware
identification, and configuration information.

Time Base/ Horizontal  Main and window record length and position.

Triggering Triggering parameters.

Waveform and Settings Waveform creation and modification, and
front-panel settings commands.
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Acquisition

AUTOACQ Selects traces and controls memory wrapping for
repetitive single trigger acquisition.

AUTOSET Adjusts the waveform settings for optimal display.

AVG Turns waveform averaging on or off.

AVGTYPE Selects backweighted or summation averaging.

CONDACQ Controls the condition(s) on which the acquisition
of waveforms stops.

DELTA Compares an acquired waveform with an envel-
oped reference waveform.

DIGITIZER Starts and stops waveform acquisition.

ENV Turns waveform enveloping on or off.

FFT Controls FFT (Fast Fourier Transform) parameters.

FILTER Limits the digitizer bandwidth for anti-alias filter-
ing.

INCACQ Controls digitizer incremental acquire mode.

INTERLEAVE Controls digitizer interleave mode, for maximum
DSA sample rates.

NAVG Sets the number of acquisitions to be used for
waveform averaging.

NENV Sets the number of acquisitions to be used for
waveform enveloping.

NREPTRIG Sets the number of conditional acquisitions, if

repetitive trigger is set.

Calibration/Enhanced Accuracy

CALPROBE Initiates the probe calibration routine.

CALSTATUS? Queries the state of DSA Enhanced Accuracy.

CALTEMPDELTA? Queries the change in degrees Celsius since the
last calibration.

CCALCONSTANTS  Controls the calibration constants for the center
plug-in unit.

CHSKEW? Queries the skew (time delay) measured by the
probe-calibration routine.

LCALCONSTANTS  Controls the calibration constants for the left plug-
in unit.

MCALCONSTANTS  Controls the calibration constants for the DSA.

RCALCONSTANTS  Controls the calibration constants for the right

plug-in unit.
SAVEFACTORY Saves the factory calibration constants to NVRAM.
SELFCAL Determines Enhanced Accuracy calibration mode

and initiates manual self-calibration.
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Channel/Vertical

CH<slot> <ui> Sets parameters for the specified plug-in unit
channel. '

CH<slot>? Queries parameters for all channels in a plug-in
unit.

CH? Queries parameter information for all installed
channels.

Cursor

CURMODE Selects the default cursor operating characteris-
tics.

CURSOR Selects cursor operating characteristics for a se-
lected trace.

DOT1ABS Positions the first split or paired cursor to a speci-
fied absolute location. ‘

DOT2ABS Positions the second split or paired cursor to a
specified absolute location.

DOT1REL Positions the first split or paired cursor relative to
the DOT1ABS location.

DOT2REL Positions the second split or paired cursor relative
to the DOT2ABS location.

H1BAR Positions the first horizontal-bar cursor to speci-
fied absolute location.

H2BAR Positions the second horizontal-bar cursor to spe-
cified absolute location.

V1BAR Positions the first vertical-bar cursor to specified
absolute location.

V2BAR Positions the second vertical-bar cursor to speci-

fied absolute location.

Data Transfer

ABBWFMPRE Controls whether a WFMPRE? query returns all
links or an abbreviated set of links.

BYT.OR Sets the byte order for binary data transfer.

BYT/NR Sets the number of bytes per data point.

BIT/NR Sets the number of bits per data point.

CURVE Transfers unscaled waveform data. Scaling infor-
mation is included in the waveform preamble.

ENCDG Selects ASCII or binary format for data transfers.

INPUT Selects the memory location in which to store a

waveform transferred to the DSA.
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OUTPUT
REPCURVE

SET?
WAVFRM?

WFMPRE

Diagnostics

DIAG?
TEST

Display and Color

COLOR
COLORMAP

DISPLAY

External 1/O
ALTINKJET

BITMAP
COPY
DEBUG
HPGL
PIN8
PIN24

RS232
TEK4692

TEK4696

TEK4697

Selects the stored or displayed waveform to be
transferred from the DSA.

Controls the fast transfer of trace data from the
DSA.

Queries the current front-panel settings.

Queries the waveform preamble and data points
for the waveform specified by OUTPUT.

Sets the links of the waveform preamble.

Queries the result of the diagnostic tests.
Performs self-test or extended-test diagnostics.

Determines the colors used in the display.
Determines color model for the display and as-
signs waveform colors in the standard model.
Controls display intensity, number of graticules,
and waveform display (dots or vectors).

Controls HP Thinkjet, PaintJet, and LaserJet
printers.

Controls screen capture by an external computer.
Produces a printout of the display.

Displays the ASCIl commands on the front-panel
as they are executed.

Controls Tektronix HC100 plotters and other de-
vices conforming to the HPGL format.

Controls standard Epson 8-pin bit image graphncs
printers, such as the Tektronix 4644.

Controls extended Epson 24-pin dot graphics
printers.

Sets the parameters of the RS-232-C interface.
Controls Tektronix 4692 Color Graphics Copiers
and Printers with 4692 emulation mode.

Controls Tektronix 4696 and Tektronix 4695 Color
Ink-Jet Printers.

Controls the Tektronix 4697 Color Ink-Jet Printer.
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Floppy Disk

ATTRIBUTE
BASENAME
CD

CHDIR
CHKDISK

DCOPY

DIR?
FORMAT
MKDIR
RENAME
RENDIR
RMDIR
SETDEV

STOFMT

Label and Text

LABABS
LABEL
LABREL
TEXT

TEXT <ui>

Measurement

BASELINE

COMPARE
DAINT

DISTAL

DLYTRACE

Changes read/write attribute of files.

Specifies default filenames.

Changes directories.

Changes directories.

Checks the disk for inconsistencies, and makes
corrections if any are found.

Copies waveforms and settings from one location
to another.

Queries directories for a list of files.

Formats a floppy disk.

Makes a directory.

Renames a file.

Renames a directory.

Removes a directory.

Sets the device that stores and recalls waveforms
and settings. The device can be disk or RAM.
Sets the data format for stored waveforms.

Positions the label associated with the selected
waveform to an absolute location.

Defines and deletes labels, and controls whether
they are displayed.

Positions the label associated with a waveform to
a location relative to its absolute location.
Defines and positions a temporary text string on
the display.

Defines and positions up to twelve text strings on
the display. These strings remain until removed.

Sets the absolute value of the baseline when mea-
surement tracking is turned off.

Controls comparison mode.

Sets the data interval (one period or the enture
measurement zone) for taking measurements.
Sets the distal (most distant) reference level, typi-
cally 90% of the baseline-to-topline value.

Sets the reference (delayed) waveform used with
the PDELAY measurement.
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HISTOGRAM
HNUMBER

LMZONE
MEAS?

<meas>"?
MESIAL
MLEVEL

MS <meas>?
MSCOUNT
MSLIST

MSLOPE
MSNUM?

MSREP <meas >
MSREPMEAS
MSTAT?

MSTO

MSTO <meas>"?
MSTOMEAS?

MSYS
MTIME

MTRACK
NHIST.PT

NWAVFRM

Initiates a vertical or horizontal histogram display
for a selected trace. .

Selects the harmonic number when SMODE is set
to HARM.

Sets the left limit of the measurement zone.
Executes and returns the values of the measure-
ments in the measurement list (MSLIST).
Queries the value of the specified measurement
(<meas> is a measurement parameter).

Sets the mesial (middle) reference level, typically
50% of the baseline-to-topline value.

Determines if parameters are absolute voltages or
percentages of baseline-to-topline values.
Queries measurement statistics (min, max, mean,
and std dev) for the specified <meas>.

Sets the number of samples used to compute
measurement statistics.

Specifies the measurements in the measurement
list.

Sets the crossing slope for measurements.
Queries the number of measurements in the mea-
surement list (MSLIST).

Generates statistics for the specified measure-
ment on repeated single-shot acquisitions.
Generates measurement statistics on repeated
single-shot acquisitions.

Queries measurement statistics for the measure-
ments in MSLIST.

Defines parameters for measurements on groups
of stored waveforms.

Queries the specified measurement for statistical
information on groups of stored waveforms.
Queries measurements (in MSLIST) for statistical
information on groups of stored waveforms.
Controls display of the Measure major menu.
Determines if the measurement zone limits are
absolute units or waveform percentages.
Controls measurement tracking (whether you or
the DSA set the baseline and topline values).
Sets the number of points to be acquired for a
histogram display.

Sets the number of waveforms to be acquired for
a histogram display.
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PINDEX
PROXIMAL

REFLEVEL
REFSET

REFTRACE
REP <meas >
REPMEAS

RMZONE
SMODE

SNRATIO

STATISTICS
TOPLINE

TTAVERAGE

S

!
i |
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Selects the peak index when SMODE s set to
PEAK.

Sets the proximal (nearest) reference level, typi-
cally 10% of the baseline-to-topline value.

Sets a user-defined signal reference level.

Sets the reference value(s) used in comparison
mode (COMPARE is set to ON).

Selects the reference waveform used with GAIN,
PHASE, and SKEW <meas>.

Selects a particular measurement to be made on
repeated single-shot acquisitions.

Controls measurements that are made on re-
peated single-shot acquisitions.

Sets the right limit of the measurement zone.
Selects whether SMAG and SFREQ measure-
ments are made on a selected harmonic or peak.
Sets the amplitude of a noise rejection band cen-
tered on the MESIAL level.

Controls whether statistics are calculated.

Sets the absolute value of the topline when mea-
surement tracking (MTRACK) is turned off.

Sets the number of samples used by the TTRIG
measurement.

Measurement Parameters (<meas>)

CROSS
DELAY
DUTY
FALLTIME
FREQ
GAIN
MAX
MEAN
MID

MIN

The time from the trigger point to a specified refer-
ence-level crossing.

The time between the first and last mesial cross-
ing within the measurement zone.

The percentage of a period that a waveform
spends above the mesial level.

The transition time of a falling pulse edge, from
the distal to proximal levels.

Frequency (reciprocal of the period measure-
ment).

Ratio of the peak-to-peak amplitudes of the refer-
ence waveform versus the selected waveform.
Maximum amplitude (most positive peak voltage).
Average amplitude (arithmetic mean voltage).
Amplitude midpoint, halfway between the maxi-
mum amplitude and the minimum amplitude.
Minimum amplitude (most negative peak voltage).
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OVERSHOOT

PDELAY
PERIOD
PHASE
PP
RISETIME
RMS
SFREQ
SKEW
SMAG

THD
TTRIG

UNDERSHOOT

WIDTH

YTENERGY

YTMNS_AREA

YTPLS_AREA

Difference between the maximum amplitude and
the topline value, given as a percentage of the
difference between the topline and baseline val-
ues.

Propagation delay between mesial crossings on
two waveforms (see DLYTRACE command).

The time between the first and next mesial cross-
ing of the same slope.

The phase relationship of the reference waveform
to the selected waveform (= 360°)

Peak-to-peak value; the voltage difference be-
tween the maximum and minimum amplitude.
The transition time of a rising pulse edge, from the
proximal to distal levels.

True root-mean-square voltage.

The spectral frequency (harmonic or peak).

The propagation delay or time delay between
mesial crossings on two different waveforms.
The spectral magnitude (harmonic or peak).
Total harmonic distortion.

The time between the main trigger point and the
window trigger point.

Difference between the baseline value and the
minimum amplitude, given as a percentage of the
difference between the topline and baseline val-
ues.

The time between the first and next mesial cross-
ing of the opposite slope.

The energy represented under the curve of a Yt
waveform. (Can be divided by the resistance of
the circuit to yield power measurements.)

The difference between the area under a Yt curve
above a specified reference level, and the area
under the curve below that level.

The absolute value of all areas between a Yt
waveform and a user-specified reference level.

Miscellaneous/System

ABSTOUCH

CALIBRATOR

DATE

Mimics a touch to the front-panel display area, the
major menu buttons or a knob turn.

Controls the front-panel calibrator output.

Sets the date on the system calendar.

36

Commands



DEF
DSYMENU?
DSYSTOFMT

FEOI
FPANEL
FPUPDATE

INIT
LONGFORM

OPTIONS?
PATH

POWERON?
PROBE
SCLOCKD
SPEAKER
TEKSECURE
TIME
UNDEF
UPTIME?

USERID

Status and Event

CONFIG?
EVENT?
ID?
IDPROBE?

PIVERSION?
RQS

SRQMASK

STBYTE?
uiD

Defines logical names for command strings.
Queries which major menu is currently displayed.
Specifies date or hundredths of seconds for
stored waveform time and date strings.

Forces a message terminator in a command
string.

Controls front-panel lockout.

Controls when front-panel readouts are updated.
Initializes the system.

Controls whether the DSA returns full or abbre-
viated query responses and event information.
Queries for a list of installed options.

Determines whether queries return link-argument
information or only the arguments.

Queries the number of times the DSA has been
powered on.

Determines the result of a probe button press.
Controls whether the sampling clock is dithered.
Controls whether the DSA beeps when the display
is touched.

Completely erases NVRAM.

Sets the time on the system clock.

Deletes logical names previously defined with
DEF.

Queries the number of hours the DSA has been
powered on.

Saves a quoted string in nonvolatile RAM.

Queries which type of plug-in units are installed.
Queries event-code information.

Queries version numbers of system firmware.
Queries the channel number of the probe 1D but-
ton last pressed.

Queries version numbers of plug-in unit firmware.
Sets whether the DSA asserts the SRQ line after
an event occurs (GPIB only).

Controls (masks) reporting of certain classes of
events.

Queries status byte information (RS-232-C only).
Specifies the serial numbers of the DSA and its

plug-in(s).
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Time Base/Horizontal

ADJTRACE <ui>

MAINPOS

TBMAIN
TBWIN
WIN1POS

WIN2POS

Triggering
TR?

TRLEVEL
TRMAIN
TRWIN
TSMAIN?

WTMODE

Controls the horizontal magnification and position
of the selected waveform.

Sets the horizontal position of the main waveform
record with respect to the main trigger.

Sets the main horizontal (time base) parameters.
Sets the window horizontal parameters.

Sets the horizontal position of the window 1 wave-
form with respect to the window trigger.

Sets the horizontal position of the window 2 wave-
form with respect to the window trigger.

Queries the same information as:

TRMAIN?; TRWIN?

Controls trigger DC level mode.

Sets the main-trigger parameters.

Sets the window-trigger parameters.

Queries the time from the trigger point to the 0
point, for real-time single-shot acquisitions only.
Sets the window-triggering mode.

Waveform and Settings

ADJTRACE <ui> Controls pan/zoom mode, vertical size and posi-
tion, and window trace separation.

CLEAR Discards acquired data for displayed waveforms.

DELETE Deletes stored waveforms or front-panel settings
from disk or RAM.

FPSLIST? Queries a list of stored front-panel settings.

FPSNUM? Queries the number of stored front-panel settings.

NEXTFPS Selects index for the next stored setting.

NEXTSTO Selects index for the next stored waveform.

NVRAM? Queries the amount of available nonvolatile RAM.

PZMODE Controls multiple waveform pan/zoom mode.

RECALL Recalls stored front-pane! settings from memory
or disk.

RECOVER Recovers previously deleted, stored waveforms
from memory.

REMOVE Discards displayed waveforms and descriptions.

SCANSTOWFM Controls scanning of stored waveforms.

SELECT Designates the selected waveform.
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SETSEQ
STOLIST?
STONUM?
STORE

TRACE <ui>
TRANUM?
WFMSCALING

Controls sequencing of front-panel settings.
Queries a list of all stored waveforms.

Queries the number of stored waveforms.

Copies displayed waveforms and front panel set-
tings to memory or disk.

Defines a waveform and its characteristics.
Queries the number of displayed waveforms.
Controls scaling to create waveforms in fast (inte-
ger) or high-precision (floating-point) mode.
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Using The
Command Set

As you can see, the DSA’s command set is large. Attempting to
gain familiarity with the entire command set via small BASIC
programs written on a controller, can be tedious, time-consuming
work. A simple solution to begin using and learning the com-
mand set is to connect an ASCII terminal to the DSA’s RS-232-C
port. After it is connected, turn on the RS-232 ECHO and VER-
BOSE mode. This can be done by typing e < RETURN >
v<RETURN> on the terminal. (Type DEF? for a definition of
these commands.) Then enter commands or queries and see
how the DSA responds.
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ABBwfmpre

ABBwfmpre ABBwfmpre determines whether the response to a WFMpre?
query is abbreviated or includes all links. The power-on default
setting is ABBwfmpre OFF.

Syntax: ABBwfmpre<sp>{OFF |ON}
ABBwfmpre?

Arguments

m  OFF—turns WFMpre? response abbreviation off. When
ABBwfmpre is set to OFF, the WFMpre? response includes all
21 links of the WFMpre command. Refer to the WFMpre
command for response format.

m  ON-—turns WFMpre? response abbreviation on. When
ABBwfmpre is set to ON, the WFMpre? response is:

WFMPRE ACSTATE:<arg>,NR.PT:<NR1>,
PT.FMT:<arg>,XINCR:<NR3>,
XMULT : <NR3>, XZERO: <NR3>,
YMULT: <NR3>,YZERO: <NR3>

Examples

ABB OFF
turns WFMpre? response abbreviation off.
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ABStouch ABStouch activates a location on the front panel by giving its XY
coordinates. ABStouch always works, regardless of the state of
the front panel (FPAnel ON/OFF) or TOUCH PANEL button. Every
front panel touch, whether from ABStouch or the front panel, is
stored in a 20-deep first in, first out (FIFO) buffer.

Syntax: ABStouch<sp>{CLEar|<x>,<y>}
ABStouch?

Range: <x>=0to11;<y>=0t021

X,Y touch panel screen coordinates range from 0,0
(upper left) to 10,21 (lower right):

00 ’ 10,0

5,10

0.21 i 10,21

X, Y Touch Panel Screen Coordinates

Coordinates of the front panel buttons are listed in the
following table:
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Front Panel Button X,Y Coordinates

Button | X,Y Button -

Waveform 11,0 Digitizer Run/Stop 11,8

Trigger 11,1 Autoset 11,9

Measure 11,2 Hardcopy 11,10
Enhanced Accura-

Store/Recall 11,3 cy 11,11
Left Knob Counter-

Utility 11,4 clockwise 12,-<ui> ¥
Left Knob Clock-

Touch Panel 11,5 wise 12,+ <ui>
Right Knob Coun-

Right Fine Button 11,6 terclockwise 13,-<ui>
Right Knob Clock-

Left Fine Button 11,7 wise 13,+ <ui>

+The value <ui> is the number of knob clicks.

Arguments

m CLEar—empties the 20-deep FIFO buffer in which front panel
touches are stored.

Query Responses

m  ABStouch? —returns the oldest touch coordinates in the
FIFO and removes them from the buffer. If no touches are in
the buffer, ABStouch? returns:

ABStouch -1,-1
Note: You cannot use ABStouch to touch a channel button or a
probe ID button.

Examples

ABS CLE
removes all front panel touches from the buffer.

ABS 11,0
activates the waveform button on the front panel.
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ADJtrace ADJtrace adjusts the displayed position of the specified wave-
form without modifying the horizontal (time base) or vertical

FRESolution (channel) parameters.
FSPan ,
Syntax: ADJtrace<ui><sp><link>:<arg>
HMAg ADJtrace?
HPOsition s :
I, ADJt <ui>? [<sp><link>
HVPosition racesui>?l<sp><link>]
HVSize Range: <ui> = 1to 8, and specifies the waveform.
PANzoom Note: Certain links only apply to waveforms created in floating-
TR.S.ep point mode or integer mode. For information on waveform
VPOsition modes, refer to the WFMScaling command.
VSize

Query Responses

m  ADJtrace? —returns the displayed position of all defined
waveforms in low-to-high waveform order. The response
format is:

ADJTRACE<ui> <link>:<arg>...[;ADJTRACE<ui>
<link>:<arg>...]

m  ADJtrace <ui>?—returns the displayed position for the
specified waveform.

ADJTRACE<ui> PANZOOM:<arg>,HMAG:<NR3>,
HPOSITION:<NRx>, HVPOSITION:<NR3>,
HVSIZE:<NR3>,TRSEP:<NR3>,VPOSITION:<NR3>,
VSIZE:<NR3>,FSPAN:<NR3>,FRESOLUTION:<NR3>
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ADJtrace? Default Link Responses. Several links can only be
set under restricted conditions (for example, you can only set
VSize on a floating-point waveform), but you can query any link
at any time. The restricted links return the following predefined
values if you query them under conditions when they cannot be
set:

ADJtrace? Query-Only Set Responses

Link Response
FREsolution -1.0E+0
FSPan -1.0E+0
HMAg -1.0E+0
HPOsition 1.0E+ 16
HVPosition 1.0E+16
HVSize -1.0E+0
TRSep 1.0E+16
VPOsition 1.0E+16
VSize -1.0E+0

Examples

ADJ2?

returns display position information, such as:

ADJTRACE2 PANZOOM:OFF, HMAG:-1.0E+O0,
HPOSITION:1.0E+16,HVPOSITION:1.0E+16,
HVSIZE:-1.0E+0, TRSEP:1.0E+16,
VPOSITION:1.0E+16,VSIZE:-1.0E+O,
FSPAN:4.882E+6, FRESOLUTION:9.765E+3
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FREsolution Query Only. FREsolution retuns the FFT bin width, or frequency
per point. .

Syntax: ADJtrace<ui>?<sp>FREsolution
Returns: <NR3>

Examples

ADJ2? FRE
returns the FFT bin width, such as:

ADJTRACE2 FRES:9.765E+3
Only valid for FFT traces.

FSPan Query Only. FSPan returns the FFT frequency per division.
Syntax: ADJtrace<ui>?<sp>FSPan
Returns: <NR3>

Examples

ADJ2? FSP
returns the FFT frequency per division, such as:

ADJTRACE2 FSPAN:4.882E+6
Only valid for FFT traces.

HMAg HMAg sets the waveform horizontal magnification factor when
ADJtrace <ui> PANzoom is set to ON.

Syntax: ADJtrace<ui><sp>HMAg:<NRx>
ADJtrace<ui>?<sp>HMAg

Range: <NRx> = 1,2,25,4,5, 8, 10, 16, 20, 25, 40, 50, 80,
100, 160, 200, 250, 400, 500, 800,1000,
2000, or 5000
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The HMAg value depends on the record length of
TBMain or TBWin. The maximum HMAg value for each
length is shown in the following table.

Maximum HMAG Values

Record Maximum | Record Maximum
LENGTH HMAG LENGTH HMAG
512 50 8192 1000
1024 100 10240 1000
2048 200 16384 2000
4096 500 20464 2000
5120 500 32768 5000

Examples

ADJ4 HMA: 80
selects a horizontal magnification factor for record lengths
greater than 512.

HPOsition HPOsition sets the waveform horizontal position when ADJ-
trace <ui> PANzoom is set to ON.

Syntax: ADJtrace<u i><sp>HPOsition:<NRx>
ADJtrace<ui>?<sp>HPOsition

Range: The HPOsition range <NR1> is in waveform points
from O (zero) to an upper value determined by the
horizontal magnification (HMAgQ) and the record length,
using the following formula:

length - ceil ( 10.24 * max_HMAg /| HMAQ)

where the ceil( ) is the smallest integer value greater
than or equal to the value in parentheses. Ceil rounds
fractions to the next higher integer. For example, for a
record length of 4096, the max_HMAg value is 500.
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Assume the actual HMAg is 50. With these conditions,
the HPOsition range is 0 to:

[4096 - ceil (10.24 * 500/50)] =
[4096 - ceil (102.4)] = [4096 - 103] = 3993

Examples

ADJ2 HPO:300
sets the horizontal position for waveform 2.

HVPosition For XY waveforms created in floating-point mode, HVPosition
sets the graphical position of the horizontal component of the

waveform.

Syntax: ADJtrace<ui><sp>HVPosition:<NRx>
ADJtrace<ui>?<sp>HVPosition

Range: <NRx> = -1E+15t0 1E+15

Examples

ADJ4 HVP:-8.9E-6
sets the horizontal screen position for waveform 4.

HVSize For XY waveforms created in floating-point mode, HVSize sets
the graphical size of the horizontal component of the specified
XY waveform.

Syntax: ADJtrace<ui><sp>HVSize:<NRx>
ADJtrace<ui>?<sp>HVSize

Range: <NRx> = 1E-15t0 1E+ 15

Examples

ADJ2 HVS:4.5E-2
sets the horizontal component screen size for waveform 2.
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PANzoom PANzoom sets horizontal magnification (Pan/Zoom mode) ON or
OFF for the selected waveform. When PANZOOM is set to ON,

you can horizontally magnify selected sections of a displayed
waveform with ADJTRACE <ui> HMAG.

PANzoom is always set to ON for stored or scalar waveforms, but
you cannot set it ON for XY waveforms. To control Pan/Zoom
mode for all waveforms, refer to the PZMode command.

Syntax: ADJtrace<ui><sp>PANzoom: {OFF |ON}
ADJtrace<ui>?<sp>PANzoom

Examples

ADJ2 PAN:ON
turns on horizontal magnification for waveform 2.

TRSep For waveforms created in integer mode, TRSep (TRace SEPara-
tion) sets the window waveform separation in graticule divisions.
The waveforms must have been created on the WIN1 or WIN2

time base, and cannot be XY waveforms.

Syntax: ADJtrace<ui><sp>TRSep:<NRx>
ADJtrace<ui>?<sp>TRSep

Range: <NRx> = -5.0t0 +5.0

Examples

ADJ3 TRS:-2.2
sets the window separation for waveform 3.
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VPOsition For waveforms created in floating-point mode, VPOsition sets the
waveform vertical screen position.

Syntax: ADJtrace<ui><sp>VPOsit ion:<NRx>
ADJtrace<ui>?<sp>VPOsition

Range: <NRx> = -1E+1510 1E+15

Examples

ADJ4 VPO:3.9E+2
sets the vertical screen position for waveform 4.

VSlze For waveforms created in floating-point mode, VSIZE sets the
waveform vertical graphical size.

Syntax: ADJtrace<ui><sp>VSIze:<NRx>
ADJtrace<ui>?<sp>VSIze

Range: <NRx> = 1E-15t01E+15

Examples

ADJ4 VSI:4.5E-2
sets the vertical screen size for waveform 4.
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ALTinkjet ALTinkjet specifies printing parameters for HP Thinkjet, LaserJet,
and PaintJet printers operating in HP graphics mode.

DIRection ‘
FORMat Syntax: ALTinkjet<sp><link>:<arg>
PORt ALTinkjet? [<sp><link>]

SECUre Note: ALTinkjet does not support Thinkjet and LaserJet printers
operating in Epson emulation mode.

Examples

ALT?
returns printing parameters, such as:

ALTINKJET DATACOMPRESS:ON,
DATAFORMAT : BINHEX,DIRECTION: VERT,
FORMAT : SCREEN, PORT : CENTRONICS

DiIRection DIRection selects the printing orientation.

Syntax: ALTinkjet<sp>DIRection:{HORiz|VERt }
ALTinkjet?<sp>DIRection

Arguments
m  HORiz—prints rows left-to-right and top-to-bottom

m VERt—prints columns bottom-to-top and left-to-right.

Examples

ALT DIR:HOR
sets printer orientation to horizontal.
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FORMat

PORt

FORMat selects the printing format.

Syntax: ALTinkjet<sp>FORMat:{DIThered|DRAft|HIRes
| REDuced | SCReen }
ALTinkjet?<sp>FORMat

Arguments

m DIThered—prints with reduced saturation and increases
contrast.(PaintJet only.)

m  DRAft—prints selected fields in reverse video.
m  HIRes—prints front panel intensified regions.

m  REDuced—prints a fourth of the size of DRAf, but does not
show intensified regions.

m  SCReen—prints an exact replica of the screen without
reformating for PaintJet.

Examples

ALT FORM:DRA
prints fields in reverse video.

PORt specifies the output port for the printer.

Syntax: ALTinkjet<sp>PORt:{CENTRonics|DISK|GPIb|
RS232}
ALTinkjet?<sp>PORt

Arguments
m  CENTRonics —specifies the centronics printer port.

m DISk—specifies the disk.
m GPIlb-—specifies the GPIB port.

m RS232-—specifies the RS232-C port.
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Examples

ALT POR:RS232
selects the RS-232-C port for hardcopy output.

SECUre SECUre specifies that only the waveform(s) and the graticule are
sent to the plotter.

Syntax: ALTinkjet<sp>SECUre: {ON|OFF}
ALTinkjet?<sp>SECUre

Examples

ALT SECU:OFF
turns off the SECUre function.

ATTRibute ATTRibute sets file read access.

Syntax: ATTRibute<sp><gstring>, {"+r"| n_r"}
ATTRibute?<sp><qstring>

Arguments
m <gstring> —specifes a file on the disk.

m “+r”—sets file access to read only.

m “-r”—sets file access to read/write.

Examples
ATTR "A:SECND.WFA","+r"
makes SECND.WFA read only.
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MEMWrap
REPS
SRQ
TRAce
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MEMWrap

AUTOACQ selects waveforms to be stored in repetitive single
trigger mode (and Act on Delta mode when DELTa SAVe is set to
ON) or to be transferred over the bus using the REPCURVE
command. AUTOACQ also controls memory wrap in repetitive
single trigger acquisition and generation of SRQ’s on each
acquistion.

Syntax: AUTOAcq<sp><link>:<arg>
AUTOAcQq? [<sp><link>]

When MEMWRAP is ON, waveforms acquired in repetitive single
trigger mode (and Act on Delta mode when DELTa is set to SAVe)
are stored in a circular memory buffer. All available memory is
allocated for repetitive single trigger acquisitions, and when
memory is full, the oldest acquisitions are overwritten. Acquisition
will continue until the digitizer is stopped, and the most recent
acquisitions remain in memory. The number of acquistions that
remain in memory is set by NREptrig (except when MEMWrap is
ON, then NREptrig is ignored).

When MEMWRAP is OFF, repetitive single trigger acquisition
stops when memory is full or when the number of waveform
records specified by NREPTRIG have been acquired.

Syntax: AUTOAcq<sp>MEMWrap: {OFF |ON}
AUTOAcq?<sp>MEMWrap

Examples
AUTOA MEMW:ON
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REPS Query only link that returns the number of acquisitions that oc-
curred during the last or current repetitive single trigger.

Syntax: AUTOAcq?<sp>REPS

Examples

AUTOA? REPS
returns a count, such as:

AUTOACQ REPS:116

SRQ SRQ enables or disables the generation of a service request
(SRQ) for each acquisition. For Act on Delta, this command has
the same effect as DELTa SRQ. When OFF, an SRQ is only
generated after all acquisitions are completed or when the digitiz-
er is stopped.

Syntax: AUTOAcq<sp>SRQ: {OFF |ON}
AUTOACQ?<sp>SRQ

Examples
AUTOA SRQ:ON

TRAce TRACE <ui> specifies which traces are stored after each repeti-
tion. Only waveforms that can be acquired concurrently may be
set to ON. For Act on Delta, DELTa SAVe must be ON. At least
one trace must be specified.

Syntax: - AUTOAcq<sp>TRAce<ui>:{OFF |ON}
AUTOAcq?<sp>TRAce<ui>

Query Note: AUTOACQ retumns settings (ON or OFF) for defined
traces only.

Examples
AUTOA TRA2:ON
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AUTOSet

HORIz
VERt

AUTOSet controls vertical and horizontal automatic ranging and
positioning of input signals on the selected waveform for both
acquired and stored waveforms. '

For acquired signals, the vertical size is set and the time base is
adjusted. For stored waveforms, the display is scaled.

Syntax: AUTOSet<sp>{STARt|UNDO|<link>:<arg>}
AUTOSet? [<sp><1link>]

Arguments

m  STARt—autosets the selected waveform. If no waveform is
selected, the DSA samples all channels and autosets the first
signal it encounters. AUTOSet completion is signaled with
event code 464, “Autoset complete.”

m  UNDO - cancels a previous AUTOSet and returns to the
settings in effect before the last AUTOSet STARt command.

Note: When the Main time base is not triggered, you cannot
autoset a Window waveform.

Examples

AUTOS UNDO
cancels the previous AUTOSet.

AUTOS?
returns vertical and horizontal parameters, such as:
AUTOSET HORIZ:PERIOD, VERT:PP
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HORiz HORiz determines how autoset affects the horizontal display of
the input signal.

Syntax: AUTOSet<sp>HORiz:{EDGe | OFF | PERiod | PULse}
AUTOSet?<sp>HORiz »

Arguments

m EDGe—displays one edge of the input signal expanded in
the center of the display. A rising edge is displayed when
TRMain SLOpe is PLUs. A falling edge is displayed when
TRMain SLOpe is MINUs. EDGe is useful for preparing input
signals for RISetime? and FALItime? measurements.

m  OFF —turns off horizontal autoset.

m PERiod—displays at least three complete waveform cycles.
PERiod is useful for preparing input signals for DUTy?,
FREQ?, MEAN?, PP?, PERiod?, and RMS? measurements.

m PULse—displays one pulse on the display; whether the
pulse is positive-going or negative-going is set by TRMain
SLOpe. PULse is useful for preparing input signals for WIDth?
measurements.

Examples

AUTOS HOR:PER
displays at least three complete waveform cycles.
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VERt VERT controls how autoset affects the vertical sensitivity (gain)
and offset of the input signal.

Syntax: AUTOSet<sp>VERt: {ECL|OFF|PP|TTL}
AUTOSet?<sp>VERt

Arguments

m  ECL—tumns vertical autoset ON and the vertical and trigger
settings are preset to ECL logic levels.

m  OFF —turns off vertical autbset.

m  PP—tumns vertical autoset ON and the channel sensitivity and
gain are set to display four to nine divisions of peak-to-peak
amplitude; centered on the middle value.

= TTL—turns vertical autoset ON and the vertical and trigger
settings are preset to TTL logic levels.

Examples

AUTOS VER:ECL
turns on vertical autoset and settings are preset to ECL logic
levels.
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AVG sets averaging ON or OFF for the vertical expression com-
ponent (<y exp>) of the waveform description of the selected

waveform. For YT waveforms, <y exp > defines the waveform.

See the TRAce command for complete <y exp > syntax.

Syntax: AVG<sp>{OFF|ON}
AVG?

Arguments

m  OFF—removes the enclosing AVG() when <y exp> is
enclosed with AVG(). You cannot set AVG OFF when
<y exp> is not enclosed with AVG().

m  ON-—encloses <y exp> with AVG(), or AVG() replaces
ENV() when <y exp> is enclosed with ENV. You cannot set
AVG to ON if the selected waveform is XY or has only stored
and/or scalar components.

Query Responses

m  AVG? —returns the state of averaging for the entire <y exp>
of the selected waveform. AVG ON means the entire
<y exp> is enclosed by AVG. AVG OFF means the entire
<y exp> is not enclosed, although an AVG function may be
embedded within the description.

Examples Using AVG
| <yexp> Be orew méommand <yexp> After
L2 AVG ON AVG(L2)
L1 AVG OFF -error-
ENV(C1-C2) AVG ON AVG(C1-C2)
AVG(R1) AVG OFF R1
AVG(C4) AVG ON AVG(AVG(C4))
Examples
AVG ON

averages the vertical expression component of the waveform.
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AVGType ‘AVGType selects the type of averaging that is performed by the

] DSA. ,
BACKWeight
SUMMation Syntax: AVGType<sp>{BACKWeight |SUMMation}
AVGType?
Arguments

m  BACKWeight —specifies exponentially backweighted aver-
aging. The current average value is weighted more heavily
for recent acquisitions and less heavily for older acquisitions.
This type of averaging allows a continuous display of the
average data since the average value is computed after each
acquisition. New data is constantly incorporated into the
average value, reflecting slow changes in the input wave-
form. BACKWeight is the default AVGType.

m  SUMMation —specifies standard summation averaging.
Each acquisition is equally weighted in the average output.
The average is not computed until the specified number of
acquisitions has been completed.

Examples
AVGT SUMM
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BASeline

The BASeline command sets the vertical baseline level for mea-
surements.

Syntax: BASeline<sp><NRx>
BASeline?
Range: <NRx> = Any legal value.

BASeline sets the baseline level when MTRack (measurement
tracking) is set to OFF or TOPline. BASeline is ignored when
MTRack is set to BOTh or BASeline.

Examples
BAS -8.5E-1
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BASENAME changes the default base name (or prefix) for disk-
stored waveforms, front-panel settings, or hardcopy files. Base
names may be up to eight characters long. Base names have an
index that increments to ensure distinct automatic file naming. If a
new base name is assigned, the index can increment only until
all eight character spaces are used up. (For example, if you
assign a seven letter base name, only one character is left for the
index; it can only increment from 0 to 9.) STO is the default base
name for stored waveforms, FPS is the default base name for
front-panel settings, and HCP is the default base name for hard-
copy files. In each case an index value is appended to the
basename to form a filename. Filenames have extensions (or
suffixes) that indicate the type of data contained in the file. For
example:

STO12.WFA

STO is the basename of the file.
12 is the index counter.
WFA indicates that the data is a stored waveform in ASCIl format.

Syntax: BASEName<sp><link>:<qstring>
BASEName? [<sp><1link>]

Range: <gstring> = < 8 characters

FPS allows you to change the default base name for disk-stored
front-panel settings files.

Syntax: BASEName<sp>FPS:<qgstring>
BASEName?<sp>FPS

Examples

BASEN FPS:"PANEL"
sets the front-panel settings basename to PANEL.
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HCP HCP allows you to change the default base name for disk-stored
hardcopy files.

Syntax: BASEName<sp>HCP: <qstririg>
BASEName?<sp>HCP

Examples

BASEN HCP:"PAPER"
sets the hardcopy basename to PAPER.

STO STO allows you to change the default base name for disk-stored
waveform files.

Syntax: BASEName<sp>STO:<qstring>
BASEName?<sp>STO

Examples

BASEN STO: "WAVES"
sets the stored waveform basename to WAVES.
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BITMap

DATACompress
DATAFormat
DIRection
FORMat

PORt

BITMap specifies printing parameters for screen captures, in
which data from the front panel display is processed by an
external computer. Screen capture data include a title block and
a pixel block.

Syntax: BITMap<sp><link>:<arg>
BITMap? [<sp><link>]

BITMap Title Block. The title block contains three ASCII strings
terminated by new-line characters. The first string includes the
DSA’s instrument name, time and date, and the serial number.
The second line contains the number of pixels per raster line. The
third line gives the number of raster lines.

When BITMap DATAFormat is set to BINary, the title block is
terminated with an ASCII NULL character following the third
new-line character.

When BITMap DATAFormat is set to BINHex, the title block is
terminated with the third new-line character.

BITMap Pixel Block. The pixel block is a stream of data bytes.
The DATACompress and DATAFormat links determine the format.

Examples

BITM?
returns screen capture printing information, such as:

BITMAP COLOR0O:4095,COLOR1:0,COLOR2:3945,
COLOR3:1776,COLOR4:2364,COLOR5:1020,
COLOR6:2457,COLOR7:3840,DIRECTION:HORIZ,
FORMAT :DITHERED, PORT : CENTRONICS, SECURE: OFF
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BITMap

DATACompress specifies the pixel block data compression
mode.

Syntax: BITMap<sp>DATACompress:{OFF |ON}
BITMap?<sp>DATACompress

Arguments

m  OFF —sets the data format such that each byte contains one
3-bit pixel value in the three least-significant bits.

m ON—selects a format where each byte contains two 3-bit
pixel values, with the first pixel in the least-significant three
bits (see the illustration below). The two most-significant bits
in the byte encode the data repetition pattern, which is.
discussed below.

Pixel Block Data Byte. The following figure shows the bits in a
pixel block data byte:

Repetition Pixel 2 data Pixel 1 data
encoding if DATAC:ON DATAC:{ON|OFF}
if DATAC:ON

Bits in a Pixel Block Data Byte

Repetition Encoding. The table below lists the binary repetition
encoding in bits 7 and 6 of the pixel data byte.

Data Repetition Encodin

Bit 7 Bit6 Meaning

0 0 Following bytes contain repetition counts
0 1 Data pattern repeats once

1 0 Data pattern repeats twice

1 1 Data pattern repeats three times
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When bits 7 and 6 encode the values 1 (01), 2 (10), or 3 (11), the
pixel data is repeated one, two, or three times, respectively.

When bits 7 and 6 have the value 0 (00), the next one or two data
bytes contain the repetition count. If the next byte has the deci-
mal value 4 to 255, then that value is the pattern repetition count.
If the next byte has the decimal value 1 to 3, then that value is the
high-order bits of a 10-bit repetition count and the following byte
contains the lower eight bits.

Example 1. The first byte produces one repetition of data 5,3; the
second byte produces two repetitions of 2,1; the third byte
produces three repetitions of 5,2.

Repetition Encoding in One Byte

Data Bytes  Resulting Pixel Values

01011101 5,3
11010101 52,5,2,5,2

Example 2. The first byte contains data 7,7 and repetition encod-
ing of 0 to find the repetition count in the next byte. The second
byte contains the repetition count of 10.

Repetition Encoding in Two Bytes

Data Bytes Resulting Pixel Values

00111111 7,71,777777777777777777
00001010
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BITMap
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Example 3. The first byte contains data 5,5 and repetition encod-
ing of 0 to find the repetition count in the next byte. The second
byte has the value 1, which means it contains the two high-order
bits of a 10-bit repetition value. The third byte contains the lower
eight bits, for a repetition count of 265.

Repetition Encoding in Three Bytes

Data Bytes  Resulting Pixel Values

00101101 5,5,5,5,5,5,5,5,5,5... (260 more 5,5 pairs)
00000001
00001001

Examples

BITM DATAC:ON
uses two 3-bit pixels per byte data format.

DATAFormat specifies the pixel block data format.

Syntax: BITMap<sp>DATAFormat: {BINary|BINHex}
BITMap?<sp>DATAFormat

Arguments

m BINary —format specifies that data are output in a stream
without delimiters.

= BINHex—format specifies that data are output as ASCII
hexidecimal bytes and each raster line is terminated with a

new-line character.

Examples

BITM DATAF:BIN
outputs data in a continuous stream.
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DIRection

FORMat

DIRection selects the printing orientation.

Syntax: BITMap<sp>DIRection:{HORiz|VERt}

BITMap?<sp>DIRection

Arguments

HORiz — prints rows left to right and from top to bottom.

VERt—prints columns bottom to top and from left to right.

Examples
BITM DIR:HOR

selects a horizontal printer orientation.

FORMat selects print formatting.

Syntax: BITMap<sp>FORMat:{DIThered|DRAft|HIRes|

REDuced | SCReen}
BITMap?<sp>FORMat

Arguments

DIThered —reduces saturation for icon and text backgrounds
to improve print contrast for the Tektronix 4692, Tektronix
4696, and Tektronix 4697 printers.

DRAft— prints black-on-white background except for se-
lected icons or text which are printed white-on-black
background.

HIRes —dithers icon and text backgrounds and increases
foreground saturation to improve contrast for monochrome
printers with limited gray-scale capability.
REDuced — prints black-on-white background only.

SCReen — specifies one-to-one mapping of 3-bit pixel infor-
mation.
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Examples

BITM FORM:DIT
reduces saturation for better print contrast.

PORt PORt specifies the output port for the printer.

Syntax: BITMap<sp>PORt:{CENTRonics|DISk|GPIb
|RS232}

BITMap?<sp>PORt
Arguments
m CENTRonics — specifies the centronics printer port.
m DISk - specifies the disk.
m  GPIb—specifies the GPIB port.

m RS232-specifies the RS232-C port.

Examples

BITM POR:GPI
selects the GPIB port for hardcopy output.

SECUre SECUre, when set to ON, specifies that only the waveform(s) and
the graticule are sent to the printer.

Syntax: BITMap<sp>SECUre: {ON| OFF}
BITMap?<sp>SECUre

Examples

BITM SECU:OFF
Turns off the SECUre function.
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BIT/nr

BYT/nr

BIT/nr sets the number of bits per binary waveform point. When
BIT/nr is set to 8, BYT/nr is automatically set to 1. When BIT/nr is
set to 16, BYT/nr is automatically set to 2.

Syntax: BIT/nr<sp>{8|16}
BIT/nr?
Arguments
m  8-—selects eight bits per waveform point.

® 16 —selects 16 bits per waveform point.

Note: This command does not affect the binary format of stored
waveforms.

Examples

BIT/ 16
sets the the number of bits per binary waveform point to
sixteen.

BYT/nr sets the number of bytes per binary waveform point. When
BYT/nr is set to 1 BIT/nr is automatically set to 8. When BYT/nr is
set to 2 BIT/nr is automatically set to 16.

Syntax: BYT/nr<sp>{1]|2}
BYT/nr?
Arguments
m 1-—selects one byte per waveform point.

m 2-—selects two bytes per waveform point.

Note: This command does not affect the binary format of stored
waveforms.

Examples

BYT/ 1
sets the the number of bytes per binary waveform point to
one.
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BYT.or BYT.or selects which byte of the binary waveform (<bblock>)
data is transmitted first during a binary CURVe, binary measure-
ment, or binary histogram data transfer. Correct byte order
depends on the controller.

Syntax: BYT.or<sp>{LSB|MSB}
BYT.or?

Arguments

m  LSB-—selects the least significant byte to be transmitted first.
LSB has a faster data transfer rate.

m  MSB —selects the most significant byte to be transmitted
first. This is the power-on default.

Note: This command does not affect the binary format of stored
waveforms.

Examples

BYT. LSB
selects the least significant bit as the first byte transmitted.
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CALlbrator

AMPLitude
FREq
IMPedance

AMPLitude

FREq

CALlbrator controls the front panel calibrator output signal.

Syntax: CALIbrator<sp><link>:<arg>
CALIbrator? [<sp><link>]

AMPLitude selects the amplitude of the calibrator square wave
signal, depending on the value of the CALlIbrator FREQ link. When
FREQ is 0 Hz, you can set the AMPLitude to a DC level. When
FREq is 1 kHz or 1 MHz, AMPLitude is forcedto a +5 V or

- +0.5 V square wave, respectively.

Syntax: CALIbrator<sp>AMPLitude :<NRx>
CALIbrator?<sp>AMPLitude

Range: <NRx>

FREq AMPLitude Values
0 Hz -10.000 V to +9.9951 V (DC level)
1 kHz +5V (0to +5V square wave)
1.024 MHz +0.5V (0 to +0.5 V square wave)
Examples
CALI AMPL:5

FREQ selects the frequency of the square wave calibrator output:
0 Hz, 1 kHz, or 1.024 MHz.

Syntax: CALIbrator<sp>FREQ:<NRx>
CALIbrator?<sp>FREq

Examples
CALI FRE:1000
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IMPedance Query Only. IMPedance returns the output impedance in ohms.
The IMPedance response depends on the CALlbrator FREquen-
cy. IMPedance returns 50 when FREquency is 1 MHz; it returns
450 when FREquency is 0 Hz or 1 kHz.

Syntax: CALIbrator?<sp>IMPedance
Returns: 50 or 450

Examples

CALI? IMP
returns an output impedance, such as:

CALIBRATION IMPEDANCE:450
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CALProbe

FULI
SHOrt

FULl

SHOrt

Set Only. CALProbe initiates the probe calibration routine. The
routine includes probe calibration, deskew, and an optional
probe compensation adjustment.

Successful completion of probe calibration is signaled with event
code 475, “Probe calibration completed and passed.”

Syntax: CALProbe<sp><link>:<arg>

FULI provides a pause in the calibration routine for manual probe
compensation adjustment. When you have completed the probe

compensation adjustment, touch the front panel display to termi-
nate the CALProbe routine.

Syntax: CALProbe<sp>FULl:<slot><ui>
Range: <ui> = 1 to the number of plug-in unit channels.

Examples

CALP FUL:R2
runs the calibration routine and pauses for manual adjust-
ments. -

SHOn does not pause in the calibration routine for manual probe
compensation adjustment. The routine terminates after providing
probe calibration and deskewing.

Syntax: CALProbe<sp>SHOrt:<slot><ui>
Range: <ui> = 1 tothe number of plug-in unit channels.

Examples

CALP SHO:C4
runs the calibration routine without pausing.
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CALTempdelta

CALStatus
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Query Only. CALStatus returns the calibration (accuracy) status
of the DSA.

Syntax: CALStatus?

Query Responses

m  NENHANCED—The DSA is in normal accuracy state while
warming up.

m  ENHANCED —The DSA is in Enhanced Accuracy state after
warming up.

s  NEWCONFIG —A new plug-in unit has been installed and is
warming up.
Examples

CALS?
returns calibration (accuracy) status, such as:

CALSTATUS ENHANCED

Query Only. CALTempdelta returns the change of temperature in
degrees Celsius from the last calibration.

Syntax: CALTempdelta?
Returns: <NR3>

Examples

CALT?
returns the change in temperature, such as:

CALTEMPDELTA 3.0E+0
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CCAlconstants

CD

CCAlconstants sets or queries the calibration constants of the
center plug-in unit. :

Syntax: CCAlconstants<sp><ui>:<NRx>
CCAlconstants? [<ui>]

Range: <ui> isthe constant (range is plug-in unit specific).
<NRx> is the value of the constant.

Note: You can only set CCAlconstants when an internal jumper
has been installed by a qualified service person.

Examples

CCA? 33
returns the center plug-in unit calibration constant, such as:

CCALCONSTANTS 33:5.003517E-2

CD changes the current working directory on the floppy disk. This
command is identical to the CHDIR command.

Syntax: CD<sp><gstring>
CD?

Range: <qstring> specifies the name of the directory.

Query Responses
m  CD?—returns the current working directory.

Examples

CD?
retuns the current working directory, such as:

CD "A:\WAVEFRMS"
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AMPoffset
BW

BWHi

BWLo
COUpling
IMPedance
MNSCoupling
MNSOffset
MNSProbe
OFFSet
PLSCoupling
PLSOffset
PLSProbe
PROBe
PROTect
SENSsitivity
UNlts
VCOffset

CH

i

i

CH sets vertical channel parameters of the plug-in units.

Syntax: CH<s lot><ui><sp><link>:<arg>
CH?
CH<slot>?
CH<slot><ui>? [<sp><link>]
Range: <ui> = 1tothe number of plug-in unit channels.

Links That Affect Only Non-Differential Amplifiers

COUpling PROBe
Links That Affect Only Differential Amplifiers
AMPoffset PLSCoupling
MSCoupling PLSOffset
MNSOffset PLSProbe
MNSProbe PROTect
VCOffset
Links That Affect All Amplifiers
BW IMPedance
BWHIi OFFSet
BWLO SENSsitivity
UNlts

11A33 Amplifier Considerations. The IMPedance, SENsitivity,
MNSCoupling, PLSCoupling, and PROTect links of the 11A33
Differential Amplifier affect one another. Modifying one of these
links may change the value of another. If a link is changed, no
warning message Is issued. Refer to the link entries for exam-

ples.

Level 2 TekProbe. In some cases, attaching a Level 2 TekProbe
to an input channel may cause a plug-in unit to reject coupling or
impedance values that are normally valid. See the appropriate
plug-in unit User Reference Supplement for information.

Note: Plug-in units that support the BW link do not support BWH
or BWLo, and vice versa.
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Query Responses

m  CH?-—returns the vertical parameter links and arguments for
all channels in low-to-high numeric order and in L, C, R
<slot> sequence.

m CH < slot>?—returns the same information as CH?, for all
channels in the specified <slot> in low-to-high numeric
order.

m  CH<slot> <ui>?—returns links and arguments for the
specified channel, depending on the plug-in unit.

Plug-in units that support BWHi/BWLo return these in place of the
BW link.

A non-differential amplifier retumns these links:

CH<slot><ui> COUPLING:<arg>,
OFFSET :<NR3>,BW:<NR3>,
IMPEDANCE : <NR3>,PROBE:<gstring>,
SENSITIVITY:<NR3>,UNITS:<qstring>

A differential amplifier returns these links:

CH<slot><ui> MNSCOUPLING:<arg>,
PLSCOUPLING:<arg>, PROTECT:<arg>,
OFFSET :<NR3>, AMPOFFSET : <NR3>,
BW:<NR3>, IMPEDANCE : <NR3>,
MNSOFFSET:<NR3>,MNSPROBE:<gstring>,
PLSOFFSET:<NR3>,PLSPROBE:<qstring>,
SENSITIVITY:<NR3>,UNITS:<qstring>,
VCOFFSET : <NR3>

Examples

CHL?
returns the current vertical parameters for the left plug-in,
such as: :

CHL1 COUPLING:DC,OFFSET:3.0E+0, BW:4.0E+8,IM-
PEDANCE:1.0E+6, PROBE: "NONE",
SENSITIVITY:2.0E+0,UNITS:"VOLTS";

CHL2 COUPLING:DC,OFFSET:0.0E+0,BW:4.0E+8,
IMPEDANCE:1.0E+6,PROBE: "NONE",
SENSITIVITY:2.0E+0,UNITS:"VOLTS"
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BW

BWHi

AMPoffset sets the voltage to be subtracted from the input signal,
after the plus and minus differential input signals have been
subtracted from each other. AMPoffset vertically positions the
signal on the display. This applies to differential amplifiers only.

Syntax: CH<slot><ui><sp>AMPoffset:<NRx>
CH<slot><ui>?<sp>AMPoffset

Range: <NRx> value is plug-in unit specific.

Examples

CHR1 AMP:1.0 ,
sets the voltage to be subtracted from the input signal.

BW sets the channel bandwidth. Out-of-range values are forced
to acceptable maximum or minimum values; no warning mes-
sage is returned.

Syntax: CH<slot><ui><sp>BW:<NRx>
CH<slot><ui>?<sp>BW

Range: <NRx> value is plug-in unit specific.

Examples

CHC1 BW:20000000
sets the bandwidth for channel 1 of the center plug-in unit.

BWHi sets the high bandwidth of a channel. This link is only valid
for plug-in units with BWHi function. Out-of-range values are
forced to acceptable values; no warning message is returned.

Syntax: CH<slot><ui><sp>BWHi:<NRx>
CH<slot><ui>?<sp>BWHi

Range: <NRx> value is plug-in unit specific.
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BWLo

COUpling

Examples

CHC2 BWH:1.0E+9
sets the high bandwidth for channel 2 of the center plug-in

unit.

BWLo sets the low bandwidth of a channel. This link is only valid
for plug-in units with BWLo function. Out-of-range values are
forced to acceptable values; no warning message is returned.

Syntax: CH<slot><ui><sp>BWLo:<NRx>
CH<slot><ui>?<sp>BWLoO

Range: <NRx> value is plug-in unit specific.

Examples

CHR1 BWL:20E+6
sets the low bandwidth for channel 1 of the right plug-in unit.

COUpling selects the channel input coupling. This applies to
nondifferential amplifiers only.

Syntax: CH<slot><ui><sp>COUpling: {AC|DC|OFF| vC}
CH<slot><ui>?<sp>C0OUpling

Examples

CHL1 COU:DC
selects DC input coupling for channel 1 of the left plug-in

unit.
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MNSCoupling

IMPedance sets the channel input impedance in ohms. Out-of-
range values are forced to acceptable values; no warning
message is given. :

Syntax: CH<slot><u i><sp>IMPedance:<NRx>
CH<slot><ui>?<sp>IMPedance

Range: <NRx> = 50, 1E+6, or 1E+9

11A33 Amplifier Note: When PROTect is set to ON or when
either MNSCoupling or PLSCoupling is set to AC, 1 GQ is not
allowed. (IMPedance is forced to 1 MQ.)

Examples

CHL2 IMP:1E6
sets impedance for channel 2 of the left plug-in unit.

MNSCoupling sets the minus input coupling of the specified
channel. This applies to differential amplifiers only.

Syntax: CH<slot><ui><sp>MNSCoupling: {AC|DC|OFF|
vC}
CH<slot><ui>?<sp>MNSCoupling

When this link is set to OFF or VC (voltage comparator), the
specified minus input is intemally disconnected from its external
signal source. (Refer to the CH< slot> <ui> VCOffset link.)

11A33 Amplifier Note: When MNSCoupling is set to AC, IMPed-
ance is restricted to 50  or 1 MQ.

Examples

CHR1 MNSC:AC
sets the minus input coupling for channel 1 of the right plug-

in unit.
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MNSProbe

MNSOffset sets the probe offset voltage that will be subtracted
from the minus input of the specified channel. This applies to
differential amplifiers only.

Syntax: CH<slot><ui><sp>MNSOffset:<NRx>
CH<slot><ui>?<sp>MNSOffset

Range: <NRx> value is plug-in specific.

MNSOffset requires an offset-type Level 2 probe (such as a Tek
P6231). If a non-offset-type probe is attached, the MNSOffset
value is saved, and applied later when an appropriate probe is
connected.

Examples

CHR1 MNSO -3.4
sets the probe offset voltage for channel 1 of the right plug-in

unit.

Query Only. MNSProbe returns the type of probe currently con-
nected to the minus input. This applies to differential amplifiers
only.

Syntax: CH<slot><ui>?<sp>MNSProbe

Query Responses
= “Level 1”7

m “Level 2/<probe type >/<serial number>”

] “N O N E”

Examples

CHR1? MNSP
returns the probe type connected to the minus input, such as:

CHR1 MNSPROBE:"LEVEL 1"
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CH
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OFFSet sets input vertical offset.

The differential OFFSet link modifies the AMPoffset, MNSOffset,
PLSOffset, or VCOffset links, depending on coupling and probes.
Refer to the appropriate plug-in unit User Reference Supplement
for more information

For nondifferential amplifiers, OFFSet sets the voltage to be
subtracted from the input signal, to vertically position the signal
on the display.

Syntax:

Range:

CH<slot><ui><sp>0FFSet : <NRx>
CH<slot><ui>?<sp>0FFSet

<NRx> is the offset range.

The OFFSet range for 11A32, 11A34, and 11A52
non-differential amplifiers depends on the SENSsitivity

setting:

SENsitivity Range OFFSet Range
1E-3V1099.5E-3V -1Vto +1V
100E-3 Vto 995E-3 V -10Vto +10V
1Vto10V -100Vto +100V

" OFFSet range for the 11A71 Non-differential Amplifier

uses the SENsitivity value of the appropriate channel
(CH<slot> <ui>? SENsitivity):

range = -10 * (SEN) to +10 * (SEN)
OFFSet range for the 11A72 Non-differential Amplifier

uses the SENsitivity value of the appropriate channel
(CH<slot> <ui>? SEN):

range = -25 * (SEN) to +25 * (SEN)

For the OFFSet range of differential and non-differential
amplifiers not mentioned, see the applicable User
Reference Supplement.
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PLSCoupling

PLSOffset

Examples

CHC1 OFFS:-0.9 '
sets the vertical offset for channel 1 of the center plug-in unit.

PLSCoupling sets the plus input coupling of the specified chan-
nel. This applies to differential amplifiers only.

Syntax: CH<slot><ui><sp>PLSCoupling: {AC|DC|OFF|
vC}
CH<slot><ui>?<sp>PLSCoupling

When this link is set to OFF or VC (voltage comparator), the
specified plus input is internally disconnected from its external
signal source. (Refer to the CH< slot> <ui> VCOffset link.)

11A33 Ampilifier Note: When PLSCoupling is set to AC, IMPed-
ance is restricted to 50 2 or 1 MQ.

Examples

CHR1 PLSC:AC
sets input coupling to AC for channel 1 of the right plug-in.

PLSOffset sets the probe offset voltage that is subtracted from
the plus input of the specified channel. This applies to differential
amplifiers only.

Syntax: CH<slot><ui><sp>PLSOffset :<NRx>
CH<slot><ui>?<sp>PLSOffset

PLSOffset requires an offset-type Level 2 probe (such as a Tek
P6231). If a non-offset-type probe is attached, the PLSOffset
value is saved and applied later when an appropriate probe is
connected.

Examples

CHR1 PLSO:2.1
sets the probe offset voltage for channel 1 of the right plug-in

unit.
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PROBe

Query Only. PLSProbe returns the type of probe currently con-
nected to the plus input of the channel. This applies to differential

amplifiers only. -
Syntax: CH<slot><ui>?<sp>PLSProbe

Query Responses
m  “Level 1”

m  “Level 2/ <probe type >/ <serial number>"

] “NONE”

Examples

CHR1? PLSP
returns the current probe type connected to the plus input for
channel 1 of the right plug-in unit, such as:

PLSPROBE: "NONE"

Query Only. PROBe returns the type of probe currently con-
nected to the specified channel. This applies to nondifferential

amplifiers only.
Syntax: CH<slot><ui>?<sp>PROBe

Query Responses
m “Level 1”

= “Level 2/ <probe type >/<serial number>"”

] “NONE”

Examples

CHL1? PROB
returns the current probe type connected to channel 1 of the

left plug-in unit, such as:
CHL1 PROBE:"LEVEL 2/P6231/B011623"

DSA 601A and DSA 602A Programmer Reference 85



H}

’H

ilim

l“lw il IIJI

!“ill‘i!l'l'i N

il mlﬂ}hlliml'lm i uni

i;;’:,!f!iii

jilit

PROTect

SENsitivity

PROTect restricts the SENSsitivity and IMPedance settings of an
11A33 Amplifier. This applies to differential amplifiers only.

Syntax: CH<slot><ui><sp>PROTect:{OFF|ON}
CH<slot><ui>?<sp>PROTect

Arguments
m  OFF —allows the normal ranges to apply without restrictions.

m  ON —restricts the SENsitivity range at 100 mV to 10 V and
IMPedance is restricted to 50 Q (active probe) or 1 MQ
(passive probe).

Examples

CHR1 PROT:ON
restricts sensitivity and impedance.

SENsitivity sets the channel vertical size.

For the SENSsitivity range and step size of other plug-in units, refer
to the appropriate User Reference Supplement.

Syntax: CH<slot><ui><sp>SENsitivity:<NRx>
CH<slot><ui>?<sp>SENsitivity

Range: <NRx> = 1E-3Vto 10V
<NRx> = 10E-3V1to 1V 4%

+ Range for 11A32, 11A33, 11A34, 11A52 amplifiers. Refer to the appropriate
plug-in unit User Reference Supplement for the resolution (step size).

+% Range for 11A71 and 11A72 amplifiers in 1-2-5 steps.

11A33 Amplifier Notes: When PROTect is set to ON, the SENSi-
tivity range is restricted to 100E-3 V to 10 V. (Values below
100 mV are forced to 100 mV.)
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When PROTect is set to OFF, neither MNSCoupling or PLSCoup-
ling is set to AC, and SENsitivity is between 100 mV and 10V,
changing IMPedance to 1 GQ then changes SENSsitivity to

99.5 mV.

Examples

CHL2 SEN:2
sets the vertical size for channel 2 of the left plug-in unit.

UNIts Query Only. UNIts returns the units of the channel.

Syntax: CH<slot><ui>?<sp>UNIts
Returns: <qgstring>

Examples

CHL2? UNI
returns the units of the specified channel, such as:

CHL2 UNITS:"VOLTS"

VCOffset When either PLSCoupling or MNSCoupling is set to VC, VCOffset
sets an internal comparison voltage; VCOffset has no other
effect. This applies to differential amplifiers only.

Syntax: CH<slot><ui><sp>VCOffset:<NRx>
CH<slot><ui>?<sp>VCOffset

Examples

CHR1 VCO:-1.5
sets the internal comparison voltage.
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CHDIR CHDIR changes the current working directory on the floppy disk.
This command is identical to the CD command.

Syntax: CHDIR<sp><qstring>
CHDIR?

Range: <qgstring> specifies the name of the directory.

Query Responses
m  CHDIR?—returns the current working directory.

Examples

CHDIR?
returns the current working directory, such as:

CHDIR "A:\WAVEFORM"

CHKDsk CHKDsk checks the floppy disk for inconsistencies. If problems
can be corrected, CHKDsk will make the corrections.

Syntax: CHKDsk<sp>"A:"

Examples

CHKD "A:"
Checks the floppy disk.

CHSkew Query Only. CHSkew returns the measured skew (time delay)
values in seconds for each channel that is included on a
waveform description.

Syntax: CHSkew?

Examples

CHS?
returns a time delay, such as:

CHSKEW C1:1.2E-9,L1:-2.3E-10
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Set Only. CLEar discards previously acquired data for ALL

displayed waveforms, the specified labeled waveform, or for the

specified waveform. (Refer also to the REMove command.)
Syntax: CLEar<sp>{ALL|<qstring>| TRAce<ui>}
Range: <ui> = 1108, and specifies the waveform.

Arguments

m ALL-—selects all displayed waveforms. An error is not re-
ported for sending CLEar ALL when no waveforms are
defined.

m <gstring > —selects a specified labeled waveform. Wild-
card characters are valid with <gstring>. (Refer to Label
Wildcard Characters on page 182 for wildcard definitions.)

s TRAce <ui> —selects a specified waveform.

Examples

CLE TRAS
discards all previously acquired data for waveform 5.
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COLor

COLor COLor controls the front panel colors

HUE Syntax: COLor<sp>DEFAult
LIGhtness COLor<ui><sp>{DEFAult |<link>:<arg>}

SATuration COLor?
COLor<ui>? [<sp><1link>]

Range: <ui> = 0to 7, and specifies the color index.

Color Indexes — Original System

<ui> Color Specified

Background

Graticule

Unselected Main Waveform
Selectable Field

Selected Main Waveform
Unselected Window Waveform
Selected Window Waveform
Cursors and Measurement Bars

NO O~ WN-=2O

Col

d Standard System

<ui> Color Specified

Background

Waveform 1

Waveform 2

Waveform 3

Waveform 4

Window Waveforms

Graticule and Selectors

Cursors and Measurement Annotation

NO s WN-=2 O

Arguments

m  DEFAult—sets the factory default hue, lightness, and satura-
tion for one or all colors.
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LIGhtness

Note: Refer to the Tektronix Color Standard HLS coordinate
system for the definitions of hue, saturation, and lightness.

Examples

COL1 DEFA
sets Waveform Color1 to the factory default settings.

COL DEFA
sets all front panel colors to the factory default settings.

HUE sets the hue of the specified color.

Syntax: COLor<ui><sp>HUE:<NRx>
COLor<ui>?<sp>HUE

Range: <NRx> = 0to 360 degrees

Examples

COL1 HUE:120
sets the hue for the first waveform color.

LIGhtness sets the lightness of the specified color

Syntax: COLor<ui><sp><LIGhtness>:<NRx>
COLor<ui>?<sp><LIGhtness>

Range: <NRx> = 0to 100 percent

Examples

COL1 LIG:30
sets the lightness for the first waveform color.
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SATuration SATuration sets the saturation of the specified color

Syntax: COLor<ui><sp><SATuration>:<NRx>
COLor<ui>?<sp><SATuration>

Range: <NRx> = 0to 100 percent

Examples

COL1 SAT:80
sets the saturation for the first waveform color.
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COLORMap The COLORMap command selects the display color system (the
color model).
SYStem |

TRAce Syntax: COLORMap<sp><link>:<arg>
COLORMap? [<sp><1link>]

SYStem SYStem defines the color system.

Syntax: COLORMap<sp>SYStem: {ORIginal|STANdard}
COLORMap?<sp>SYStem

Arguments

= ORIginal—assigns colors on a functional basis. That is, the
\ selected main waveform has a different color from unse-
lected waveforms, and the selected window waveform has a
different color from unselected window waveforms.

m STANdard—assigns colors on a waveform basis and the
selected waveform is brightened on the screen. The
TRAce <ui> link, described below, assigns colors to wave-

forms in this system.

Examples
COLORM SYS:STAN

TRAce TRAce assigns a color to the specified trace. The four available
colors have numbers 1, 2, 3, and 4. Any of these colors may be
assigned to any of the eight possible traces.

Note: Window traces have the color number 5. You cannot
change the color number for a window trace.

Syntax: COLORMap<sp>TRAce<ui>:COLor<ui>}
COLORMap?<sp>TRAce<ui>

Range: COLor<ui> = 1t04

Examples
COLORM TRA1:COL4
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COMpare COMpare controls the measurement comparison mode.

Syntax: COMpare<sp>{OFF|ON}
COMpare?

Arguments

m  OFF—turns comparison mode off. A measurement query
returns the value of the measurement followed by an accu-
racy qualifier. COMpare OFF is the normal measurement
mode.

m  ON-—turns comparison mode on. A measurement query
compares the measurement value with a reference value set
with the REFset command, and then returns the difference
with an accuracy qualifier. If the reference measurement is
undefined or the measurement qualifier is UN (uncertain), the
returned comparison qualifier is also UN.

Note: For the list of measurement accuracy qualifiers and their
definitions, refer to page 193.

Examples

COM ON
turns measurement comparison mode on.
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FiLl
REMAIning
TRIgger
TYPe

FiLl

CONDacq

i
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CONDacq sets the following conditions for waveform acquisition:
completion of a specified condition, continuous acquisition, or
acquisition on a specified number of triggers.

Completion of any conditional acquisition TYPE (i.e., all types
except CONTInuous) is signaled by event code 450, “Conditional
acquire complete.”

Syntax: CONDacg<sp><link>:<arg>
CONDacq? [<sp><link>]

Examples

COND?
returns acquisition parameters, such as:

CONDACQ FILL:99,REMAINING: O, TRIGGER:MAIN,
TYPE: CONTINUOUS.

FILI sets the percentage of waveform record completion for
CONDacq TYPe:FILI.

Syntax: CONDacq<sp>FIL1:<NRx>
CONDacq?<sp>FIL1

Range: <NRx> = 1to 100 percent

Examples

COND FIL:80
sets the percentage of waveform record needed to stop

acquisition.
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REMAIning Query Only. REMAIning returns a value indicating how much of
the selected acquisition TYPe must still be acquired to complete
acquisition. '

Syntax: CONDacq?<sp>REMAining

Returns: <NR1>

For each acquisition type, the response is:

m AVG-—number of averages remaining.

m  BOTh—number of averages and envelopes remaining.
m  CONTInuous—is not meaningful; returns 0.

m DELTa-—is not meaningful; returns 0.

m  ENV—number of envelopes remaining.

m FILI—percentage of fill remaining.

m  HIST.pt—number of points remaining.

m  REPtrig—number of repetitive triggers remaining in count.
Not meaningful when AUTOAcq MEMWrap is set to ON.

»  SEQuence—is not meaningful; returns 0.
m  SINgle—is not meaningful; returns 0.
m  WAVirm —number of complete trace records remaining.

Note: When conditional acquisition is complete and the digitizer
has stopped, the REMAIning query always returns O (zero).
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TYPe

Examples

COND? REMA
returns how much of the specified acquisition type has not

been acquired, such as:
CONDACQ REMAINING:22

TRIgger selects the trigger used when TYPe is set to SINgle,
SEQuence, or REPtrig.

Syntax: CONDacq<sp>TRIgger:{MAIn|WINdow}
CONDacq?<sp>TRIgger

Examples
COND TRI:WIN

TYPe selects the acquisition type.

Syntax: CONDacq<sp>TYPe: {AVG|BOTh|CONTInuous|
DELTa |ENV|FIL1|HIST.pt|
REPtrig|SEQuence|SINgle|
WAVSfrm}
CONDacq?<sp>TYPe

Arguments
m AVG-—acquires NAVg number of averages for all waveforms
that include AVG in their description.

m BOTh—acquires NAVg number of averages or NENv number
of envelopes for all waveforms that include either AVG and
ENV in their description.

m CONTInuous —acquires continuously until halted with
DIGitizer STOP.
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m  DELTa—acquires until the delta condition is met. Needs
DIGitizer RUN to start acquisition.

m  ENV-acquires NENv number of envelopes for all waveforms
that include ENV in their description.

= FILI—acquires a waveform record to the percentage set by
CONDacq FiLlI.

m  HIST.pt—acquires until NHIST.pt waveform points are in the
histogram for the selected waveform.

m  REPtrig—acquires and stores NREP number of waveforms.
Each acquisition requires a valid trigger. (Use DIGitizer RUN
to start acquisition.)

m  SEQuence—acquires on a single trigger for all defined
waveforms. Use DIGitizer RUN to start acquisition.

= SINgle—acquires on a single trigger from the selected time
base. Use DIGitizer RUN to start acquisition.

m  WAVfrm—acquires NWAVfrm number of complete waveform
records for the selected waveform.

Note: Setting TYPe to AVG, BOTh, CONTInuous, ENV, or FILI
starts acquisition.

Examples

COND TYP:ENV
acquires a specified number of envelopes.
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CONFig Query Only. CONFig returns information on which types of
plug-in units are Installed. If a compartment is empty, CONFig?

returns “N/7K".
Syntax: CONFig?

Examples

CONF?
returns the type of plug-in units installed, such as:

CONFIG LEFT:"11A34V",CENTER:"11A71",
RIGHT:"N/7K"

DSA 601A and DSA 602A Programmer Reference 99



COPy

COPy COPy sends a copy of the front panel display to the port speci-
fied in the appropriate printer command.:
FORMat

PRInter Syntax: COPy [<sp>{ABORT|STARt |<link>:<arg>}]
COPy?<sp>{STAtus|<link>}

Arguments

®  ABOrt—terminates the hardcopy output in process and
clears the queue of copy requests.

m  STARt-—initiates a front panel copy, spooling the data into
memory even if another copy request is printing or spooling.

Note: If you enter COPy with no argument when no other copy
request is printing or spooling, a copy is started. However, if a
copy request is spooling, entering COPy aborts the spooling
copy and does not initiate a copy.

Query Responses

m  COPy? STAtus—returns the printing status of front-panel
copies. IDLe means no copies are printing or spooling;
ABORTINng, PRINting, and SPOoling are self-explanatory.

Examples

COP ABO
stops the hardcopy output.
COP? STA
returns the printing status, such as:

COPY STATUS:IDLE

100 Commands



COPy

FORMat FORMat selects the output format for the currently selected
printer.

Syntax: COPy<sp>FORMat: {DIThered|DRAft |HIRes|
REDuced | SCReen}

COPy?<sp>FORMat

Arguments

m DIThered —improves print contrast for Tektronix 4692, Tektro-
nix 4696, and Tektronix 4697 printers by reducing saturation
for icon and text backgrounds.

m  HIRes—improves contrast for monochrome printers with
limited gray-scale capability by dithering icon and text back-
grounds and increasing saturation of the foregrounds.

m  DRAft—prints black-on-white background except for se-
lected icons or text, which are printed white-on-black
background.

m  REDuced—is a quarter-size version of DRAft and prints
black-on-white background only.

m SCReen—is a one-to-one mapping of 3-bit pixel information.
(Refer to the BITMap command.)

Note: The COPy FORMat link is included for compatibility with
the 11401 and 11402 Mainframes. For new applications, use the
FORMat link of the appropriate printer command.

Examples

COP FORM:HIR
uses dithering and increased saturation for improved print

contrast.
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PRinter

CROss

PRinter selects the target printer. Refer to the individual printer
commands to select the printer parameters.

Syntax: COPy<sp>PRInter:{ALTinkjet |
BITMap|HPG1|PINS|
PIN24 | TEK4692 |
TEK4696 | TEK4697}
COPy?<sp>PRInter

Examples

COP PRI:TEK4696
selects a Tektronix 4696 printer as the output device.

Query Only. CROss returns the time from the trigger pointto a
specified reference level crossing, followed by an accuracy
qualifier. (Refer to page 193 for qualifier definitions.) The reference
level is set with the REFLevel command. The crossing slope is
set with the MSLOpe command. Output encoding is determined
by the ENCDG MEAS command. See MEAS? for <bblock >
format.

Syntax: CROss?
Returns: <NR3> or <bblock>

Examples

CRO?
returns the time from the trigger point to a reference level
crossing, such as:

CROSS 6.9284065E-8,EQ
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CMOde
DEFAult
HOLd

CMOde

DEFAult

CURMode

CURMode sets the cursor type for all traces.

Syntax: CURMode<sp><link>:<arg>
CURMode? [<sp><1link>]

CMOde determines the coarse step interval for paired or split dot
cursors.

Syntax: CURMode<sp>CMO: {FINTerval|MPEak | PMPeak |
PPEak}

CURMode?<sp>CMO

Arguments

s FINTerval —the cursor moves at fixed intervals for each knob
click. This is the standard mode of operation.

= MPEak—the cursor moves to the next minus peak with each
knob click.

s PMPeak—the cursor moves to the next plus or minus peak
with each knob click.

s PPEak—the cursor moves to the next plus peak with each
knob click.

Examples

CURM CMO:PMP
Sets the cursor to move to the next plus or minus peak with

each knob click.

DEFAUIt sets the default cursor type.

Syntax: CURMode<sp>DEFAult: {HBATrS | PAIred|SPLit l
VBATS }

CURMode?<sp>DEFAult
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HOLd

Arguments
m  HBArs—are horizontal bar cursors.

m  PAlred—cursors are two dots that appear on one trace.

m  SPLit—cursors are two dots that appear on one or more
- traces.

m VBArs—are vertical bar cursors.

Examples

CURM DEFA:VBA
sets the default cursor type to vertical bars.

HOLd determines whether the cursors will remain displayed when
the cursor menu is exited. If HOLD is set to ON, the cursors
remain on the screen until they are removed.

Syntax: CURMode<sp>HOLd: {OFF|ON}
CURMode?<sp>HOLd

Examples

CURM HOL:OFF
cursors will not be displayed when the cursor menu is not
displayed.
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CURSor CURSor sets cursor operating characteristics for the selected
trace, such as the cursor type (dot or bar), the reference cursor,
REAdout and whether front panel readouts are displayed.

REFErence
TYPe Syntax: CURSor<sp><link>:<arg>

XUN:it CURSor? [<sp><link>]
YUNit

REAdout REAdout controls whether front panel cursors and their corre-
sponding knob readouts are displayed and active from the front

panel.

Syntax: CURSor<sp>REAdout: {OFF|ON}
CURSor?<sp>REAdout

Arguments

m  OFF—turns off the display of the cursors and their values in
the cursors menu. However, cursors can be set or queried
with remote commands regardless of REAdout setting.

m  ON-—turns on the display of the cursors and their values in
the cursors menu.

Note: When FPUpdate is set to NEVer, setting CURSor REAdout
to ON displays the cursors, but not their readouts.

Examples

CURS REA:ON
activates front panel cursors and knob readouts.

REFErence REFErence selects the reference waveform for split cursors.

Syntax: CURSor<sp>REFErence:TRAce<ui>
CURSor?<sp>REFErence

Range: <ui> = 110 8, and specifies the waveform.
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TYPe

When the specified REFErence waveform is not the selected
waveform, the CURSor TYPe is automatically set to SPLit. When
the CURSor TYPe is set to PAlred, the REFErence waveform is
set to the selected waveform. A newly-created waveform uses
itself for the default REFErence for .

XY Note: You cannot change the REFErence waveform for an XY
waveform.

Note: It is not an error if you specify a REFErence waveform that
is not yet defined. The REFErence waveform is only checked
when CURSor REAdout is set ON or at a DOT2Abs? query. If the
REFErence waveform is then undefined, it is changed to the
selected waveform.

Examples

CURS REFE:TRA5
selects waveform 5 as the reference waveform.

TYPe selects the cursor type. Setting the TYPe to PAIRed auto-
matically sets the REFErence waveform to the selected
waveform.

Syntax: CURSor<sp>TYPe:{HBArs|PAIred|SPLit|VBArs}
CURSor?<sp>TYPe

Arguments
m  HBArs—horizontal bar cursors.

m  PAlred—cursors are two dots that appear on one trace.

m  SPLit—cursors are two dots that appear on one or more
traces.

m  VBArs—vertical bar cursors.

XY Note: SPLit cursors are not permitted on XY waveforms.
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Examples

CURS TYP:VBA
selects vertical bar cursors.

XUNit  Query Only. XUNit returns the horizontal units of the selected
waveform.

Syntax: CURSor?<sp>XUNit

Query Responses

Possible units are AMPS, DB, DEGrees, DIVs, HERtz, OHMs,
SEConds, VOLts, and WATts.

Examples

CURS? XUN
returns the selected waveform’s horizontal units, such as:

CURSOR XUNIT:SECONDS

YUN:it Query Only. YUNit returns the vertical units of the selected
waveform.

Syntax: CURSor?<sp>YUNit

Query Responses

Possible units are AMPS, DB, DEGrees, DIVs, HERtz, OHMs,
SEConds, VOLts, and WATts.

Examples

CURS? YUN
returns the selected waveform’s vertical units, such as:

CURSOR YUNIT:VOLTS
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CURVe

CURVe transfers unscaled waveform data to and from the control-
ler in binary or ASCII format. Each waveform that is transferred
has an associated waveform preamble that contains information
such as scaling factors and the number of data points trans-
ferred. Refer to the WFMpre command for the waveform
preamble.

Syntax: CURVe<sp><Curve data>
CURVe?

The query form retrieves data from the DSA. The data source is
specified by the OUTput command. The entire CURVe? response
can be sent back to the DSA as a set command.

The set form sends data to the DSA from the controller. An incom-
ing waveform is always stored; it is never active or acquired. The
STO (store) location for the data is specified by the INPut com-
mand. The power-on default INPut location is STO1.

< Curve data> can be in ASCIlI (<asc curve>) or binary
(<bblock>) format. The format is set by the ENCdg WAVfrm
command.

ASCII Transfer. Data transferred as an <asc curve > use the
following format:

<asc curve> ::= <NR1> [ ,<NR1> ]

where <NR1> values are data points within the range -32768 to
+32767.

For most YT waveforms, each <NR1> value represents one
data point in the waveform record. For enveloped YT waveforms,
every two <NR1> values represent one max/min pair in the
waveform record. For XY waveforms, every two consecutive
<NR1> values represent one X,Y coordinate pair in the wave-
form record. (The X-coordinate is the first point in the pair.)
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Binary Transfer. Data is transferred as comma-separated binary
blocks in the format:

<bblock>[,<bblock>]
where:

<bblock> ::= %<byte cnt><bin pt>...<checksum>

where <byte cnt> is a two-byte binary integer (MSB first) giving
the length in bytes of the remainder of the binary block, including
checksum; <bin pt> is a two-byte binary data point in the range
-32768 to +32767; <checksum> is an 8-bit, twos complement
of the modulo 256 sum of <byte cnt> and all <bin pt> data.

The transmission order for data points is set by the BYT.or com-
mand. There are no separators (such as commas) between data
points. There is only one binary block returned for record lengths
512-20464. For 323768 length records, two comma-separated
binary blocks are returned.

Predefined CURVe? Data Values. The following data point
values are predefined for CURVe?:

Predefined CURVE? Data Values

Data Data
Value Value
16-bit 8-bit Meaning

+32767 +255 Vertical Overrange. Data point is high off-
screen and cannot be displayed with current
scaling parameters.

-32767  -255 Vertical Underrange. Data point is low off-
screen and cannot be displayed with current
scaling parameters.

-32768 -256 Null Data. Data point that has not been ac-
quired.
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The figure below illustrates binary data transfer:

Note: Data Byte #
If l:ONGFORM c > 1
is OFF, then
: U——m 2
only CURV is
. R—» 3
sent. If PATH is Vv > 4
the Space sre not sen, E——>>5
P ’ <sp> —/>» 6

Byte count % —> 7
\{ <MSB> ——» 8

Assumes
BYTOR is MSB _/{ <MSB> — 10

Data point #1 o« >,

« > ,

If LF is used * > .

o ’ L]

as the message . > .

terminator, it
precedes the <checksum> —» 2058

EOI signal ——  EOI

1024 pt.
YT waveform

Binary Data Transfer

Waveform Scaling. CURVe transfers unscaled waveform data
which must be scaled in order to be analyzed. The following
formulas use values from the waveform preamble (see the
WFMpre command) to scale the coordinate values of each point
transferred.

There are two scaling formulas for YT waveforms:

Xn = XZEro + XINcr * n
Yn = YZEro + YMUIt * data_pt n

where Xn is the scaled horizontal coordinate of the nth data point
in XUNits; Yn is the scaled vertical coordinate of the nth data
point in YUNits; XZEro, XINcr, YZEro, and YMUIt are values from
the WFMpre command; n is the sequence number of the nth
retrieved data point (range is 0 to WFMpre NR.pt - 1); data pt n
is the value of the nth unscaled point (as retrieved by CURVe?).
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There are two scaling formulas for XY waveforms:-

Xn = XZEro + XMUIt * data_pt_nx
Yn = YZEro + YMUIt * data_pt_ny

where Xn is the scaled X-coordinate of the nth unscaled X,Y pair
in XUNits: Yn is the scaled Y-coordinate of the nth unscaled X,Y
pair in YUNITs; XZEro, XMUHIt, YZEro, and YMUIt are values from
the WFMpre command; data_pt_nx is the value of the nth
unscaled X-coordinate (as retrieved by CURVe?); data_pt_ny is
the value of the nth unscaled Y-coordinate. ‘

Sending a Waveform Without a Preamble. It is possible to
send a waveform to the DSA without supplying a preamble. If a
stored waveform exists at the INPut STO location, it is overwritten
and its preamble is used with the new waveform. If no stored
waveform exists at the INPut STO location, the following default
preamble is used with the new waveform:

Default Preamble Parameters

<link>: <arg> <arg>

ACState: ENHanced YUNit: VOLts
NR.pt: 1024 YZEro: 0.0
PTfmt: Y LABel: "" (null)
XINcr: 5.0E-7 TiMe: -current-
XUNit: seconds DATE: -current-
XZEro: 0.0 » TSTIME: 0.0
YMUIt: 1.5625E-4

These are the power-on default values. When any of these links
are modified (set) with the WFMpre command, the new values

are used.
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CURVe

The following example is an excerpt from an ASClI-formatted data
transfer. (The shortest data transfer contains 11 points when
ADJ <ui> HMAG is set to 50 and the record length is set 512.)

Examples

CURV?
retuns curve data; a partial listing would look like:
CURVE 4022,3130,2756,1297,709,1073,822,685,111
2,777,1666,2249,3615,4180,4231,4113,988,-2241,
-5609,-128,-3076,-9924,-8434,-8112, ...
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DATE

DAInt sets the data measurement interval.

Syntax: DAInt<sp>{SINgle|WHOle}
DAInt?

Arguments
m SINgle—sets the interval to a single period of the waveform.

m WHOIle —selects the measurement interval set by the
LMZone and RMZone commands.

DAInt affects the MEAN?, RMS?, YTEnergy?, YTMns_area?, and
YTPIs_area? measurements. These measurements return an ER
qualifier if DAInt is set to SINgle and no period can be found.

Note: The measurement qualifiers are defined on page 192.

Examples

DAI SIN
selects a single period for the data measurement interval.

DATE sets the date on the internal calendar.

Syntax: DATE<sp><qstring>
DATE?

Range: The format of <gstring> is <dd-mon-yy>
dd is the day of the month,
mon is the first three letters of the month, and
yy is the last two digits of the year.

Examples

DATE “03-SEP-90’
sets the date.
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DCOpy

< qgstring >
FPS <ui>
STO<ui>

< gstring >

FPS <ui>

Set only. DCOpy copies waveforms and settings from one
location to another.

Syntax: DCOpy<sp><link>:<arg>

<gstring> copies the specified file to either a stored waveform
location (STO <ui>in RAM), a stored setting location

(FPS <ui>in RAM), or another file. The current directory will be
used, unless a full pathname is given.

Syntax: DCOPY<sp><gstring>: {FPS<ui>|STO<ui>}
DCOPY<sp><qstring>,<qstring>

Range: STO<ui> = 1-420f or 1-918%
FPS<ui> 1-20

tWithout the disk drive, the range is 1-453.
+With Option 4C (NVRAM) installed.

Examples

DCO "A:\WAVEFORM\STO12.WFB":STO1
copies the waveform STO12.WFB (on the disk) into STO1 (in
RAM).

FPS <ui> copies the specified stored setting (in RAM) to a file
on the disk. The current directory will be used, unless a full
pathname is given.

Syntax: DCOPY<sp>FPS<ui>:<qstring>
Range: FPS<ui> = 1-20

Examples

DCO FPS1:"A:\FPSETS\FPSET1.FPB"
copies the stored setting in FPS1 to a file on the disk in the
FPSETS directory.
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STO<ui> STO <ui> copies the specified stored waveform (in RAM) to a
file on the disk. The current directory will be used, unless a full
pathname is given.

Syntax: DCOPY<sp>STO<ui>:<qgstring>

Range: STO<ui> = 1-420t or 1-918f%
tWithout the disk drive, the range is 1-453.
+With Option 4C (NVRAM) installed.

Examples

DCO STO1ll:"A:\WAVES\ELEVEN.WFA"
copies the stored setting in STO11 to a file on the disk in the
WAVES directory.
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DEBug DEBug copies input data from the specified interface to the front
panel display for program development troubleshooting. The
GPIb incoming ASCII commands are displayed on the top four lines of
RS232 the screen.

Syntax: DEBug<sp><link>:<arg>
DEBug? [<sp><link>]

Note: Setting DEBug to ON for either interface slows system
throughput considerably.

GPIb GPIb sets DEBug to ON or OFF for the GPIb interface.

Syntax: DEBug<sp>GPIb:{OFF|ON}
DEBug?<sp>GPIb

Examples

DEB GPI:OFF
turns debug mode off for the GPIB interface.

RS232 RS232 sets DEBug to ON or OFF for the RS-232-C interface.

Syntax: DEBug<sp>RS232: {OFF|ON}
DEBug?<sp>RS232

Examples

DEB RS232:0N
turns debug mode on for the RS-232-C interface.
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DEF defines a logical name to substitute for a DSA command
string.

Syntax: DEF<sp><gstring>,<qstring>

DEF?

Range: The first <gstring> is the logical name; the second

<gstring> is the command string that is executed.

DEF Usage. Here are some rules and suggestions for using DEF:

The first character of the logical name must be alphabetic.
Case is ignored.

You cannot use logical names as <qstring> input for other
commands.

You cannot have a command string that is null, such as '".
Also, the first character of an expansion string cannot be any
of the following six characters:

Restricted Expansion String Characters

Character Character

colon () space (octal 40)
comma () linefeed (octal 12)
semicolon (;) carriage return (octal 15)

You can define a short name for a group of concatenated
commands, or you can rename a command to one or two
letters. However, do not redefine the single characters L, C,
or R. These characters represent the plug-in compartments in
various commands. If L, C, or R are redefined, the com-
mands that contain them will always return a syntax error.

Recursive DEF logical names are acceptable only when
recursion occurs to the right of an unquoted semicolon. All
other recursive definitions are illegal.
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Acceptable Recursion llegal Recursion
DEF 'z’,’TBMain?;z’ DEF 'z’,'z?’
DEF ’'j’,” ABStouch 3,10;j’ DEF 'j','TEXt}’

Note: A valid recursive logical name causes an infinite command
processing loop. Thus, once a recursive logical name is trans-
mitted, the DSA will not respond to command input until a DCL
(Device Clear) signal is sent to the port that received the recur-
sive logical name. (Refer also to the FEOi command.)

Note: Logical names and expansion strings are not stored in
nonvolatile RAM. Therefore, they are lost when the DSA is pow-
ered off.

Predefined Logical Names. Each time the DSA is turned on, the
following two logical names are automatically placed in the
definition table:

Predefined Logical Names

Logical Name xpansion String

e RS232 ECHo:ON
v RS232 VERBose:ON
Examples

DEF “TB?’, TBM?;TBW?”
defines a new query that is the concatenation of the TBMain
and TBWin queries.

Once the logical name has been defined with DEF, you enter the
logical name without quotes as in other commands.

DEF?
returns a list of all commands defined by DEF and their
expansions.
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Query Only. DELAYy returns the time between the first and last
MESial crossing of a waveform within the measurement zone,

followed by an accuracy qualifier. (Refer to page 192 for qualifier
definitions.) Output encoding is determined by the ENCDG MEAS

command. See MEAS? for <bblock> format.
Syntax: DELAy?
Returns: <NRx> or <bblock>

Examples

DELA?
returns the time between the first and last MESial crossing,

such as:
DELAY 1.954E-6,EQ
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DELete
ALL

ALL

Set Only. DELete removes stored front panel settings and stored
waveforms from memory or disk.

Syntax: DELete<sp>{<link>:<arg>|<qstring>}

Arguments

m  <gstring > —deletes the stored waveform, or front panel
setting, that matches the label. If <qgstring> starts with “A:”
then the file is assumed to be on the disk. If a full path is not
specified, the current working directory is searched and files
that match the <gstring> are deleted. Wildcard characters
are interpreted; refer to page 181 for wildcard definitions. If
the label matches both a stored waveform and a front panel
setting, the stored waveform is deleted. To delete the labeled
front panel setting, you must send DELete <qstring> again.

Note: You cannot delete a stored waveform that is a combined
component of an active waveform. (However, you can delete a
stored waveform if it is the only active waveform.)

Examples

DEL STO150
deletes the stored waveform 150.

Range: FPS<ui> = 110 20, and specifies the front panel
setting.
STO<ui> = 1-420t or 1-918%
tWithout the disk drive, the range is 1-453.
tWith Option 4C (NVRAM) installed,
Deletes all stored front panel settings or all stored waveforms
from memory or disk. If SETDev is set to RAM, then files in

memory are deleted. If SETDev is set to DISK, then files on the
disk are deleted. See SETDev for further details.

Syntax: DELete<sp>ALL: {FPS|STO}

Arguments
m  FPS —deletes all stored front panel settings.
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m  STO—deletes all stored waveforms.

Note: It is not an error to issue DELete ALL:FPS or DELete
ALL:STO when no settings or waveforms are stored.

Examples

DEL ALL:FPS
deletes all stored front panel settings.
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DELTa

CHime
CONSecpts
COPy
DEScription
EVENTS
NUMPts
REPeat
SAVe
SHOWPts
SRQ
STAtus
TOTalpts

CHime

DELTa compares a displayed (test) waveform against an envel-
oped reference waveform. If specified conditions are met (e.g.,
the required number of points occur outside the reference enve-
lope), a delta event occurs and specified actions are performed.
Possible actions include sounding a beep, making a hardcopy of
the display, signaling the GPIB SRQ line, or saving the acquired
waveform as a stored waveform.

DELTa<sp><link>:<arg>
DELTa? [<sp><link>]

Syntax:

CHime determines whether the DSA beeps when a delta event
occurs.

DELTa<sp>CHIme: {OFF|ON}
DELTa?<sp>CHIme

Syntax:

Examples
DELT CHI:OFF
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CONSecpts CONSecpts selects the number of consecutive points of the test
waveform that fall outside the reference waveform envelope that
must be acquired for a delta event to occur. Both CONSecpts
and DELTa TOTalpts must be satisfied for the event to occur.

Syntax: DELTa<sp>CONSecpts:<NRx>
DELTa?<sp>CONSecpts

Range: <NRx> = 1 to the record length of the test waveform.

Examples
DELT CONS:10

COPy COPy selects whether a hardcopy of the current display and
menus is spooled to the printer when a delta event occurs. If
DELTa COPy and DELTa REPeat are both set to ON, the digitizer
is re-armed before the copy is spooled. However, subsequent
delta events will not result in a hardcopy until the previous hard-
copy has finished spooling.

Syntax: DELTa<sp>COPy: {OFF|ON}
DELTa?<sp>COPy

Examples
DELT COP:ON
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DEScription

EVENTS

NUMPts

DEScription defines the delta comparison.

Syntax: DELTa<sp>DEScription:<qgstring>
DELTa?<sp>DEScription

Range: <qgstring> isin the form:
WFM <ui> OUTSIDE {WFM<ui> |STO<ui>}

where WFM <ui> is a defined waveform (normally
referred to in the form TRAce <ui>); and OUTSIDE is
the keyword for delta comparison. The first WFM <ui >
is the test trace and the second WFM <ui> or

STO <ui> is the reference waveform.

Examples
DELT DES:”WFM6 OUTSIDE STO55°

Query only.EVENTS returns the number of delta events that have
occured. The value is reset each time the digitzer is started.
When REPeat is set to ON, EVENTS returns the number of delta
events that have occured since the digitzer was started.

Syntax: DELTa?<sp>EVENTS

Examples

DELT? EVENTS
returns the number of delta events, such as,

DELTA EVENTS:17

Query only. NUMPts returns the number of points outside the
reference waveform.

Syntax: DELTa?<sp>NUMPts

Examples

DELT? NUMP
returns the number of points outside the reference, such as,

DELTA NUMPTS:117
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REPeat REPeat selects whether the DSA halts after the first delta event or
if it performs the specified action(s) and re-arms the digitizer. If
REPeat is set to ON, the DSA continues to test for delta condi-
tions until REPeat is set OFF or it receives DIGitizer STOP, or the

front panel DIGITIZER button is pressed.

Syntax: DELTa<sp>REPeat: {OFF|ON}
DELTa?<sp>REPeat

Examples
DELT REP:OFF

SAVe SAVe selects whether to save the acquisition that caused the
delta event as a stored waveform. The waveforms specified by
AUTOACq are stored. Up to eight waveforms can be stored (See
AUTOACq). If SAVe is set to ON, the waveforms are labeled using
a base label and an index with a time and date stamp. (Refer to

the LABel command.)

Syntax: DELTa<sp>SAVe: {OFF|ON}
DELTa?<sp>SAVe

Examples
DELT SAV:ON

DSA 601A and DSA 602A Programmer Reference 125



DELTa

SHOWPts

SRQ

SHOWPts determines which waveform is used for producing the
delta points display. '

Syntax: DELTa<sp>SHOWPts:{SELECTEd|TESt}
DELTa?<sp>SHOWPts

Arguments

m SELECTEed — specifies that points on the selected wave-
form that fall outside the template waveform are displayed in
a different color.

m TESt — specifies that points on the test waveform (defined
by DELTa DEScription) that fall outside the template wave-
form are displayed in a different color.

Examples
DELT SHOWP:SELECTE

SRQ selects whether the SRQ line is signaled for each delta
event when DELTa REPeat is set to ON. SRQMASK OPCMPL
must be set to ON for SRQ to be transmitted.

Syntax: DELTa<sp>SRQ: {OFF|ON}
DELTa?<sp>SRQ

Examples
DELT SRQ:OFF
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STAtus STAtus selects the information that is displayed in the Act on
Delta selector of the Waveform major menu.

Syntax: DELTa<sp>STAtus: {ACTiohs | NUMPt s }
DELTa?<sp>STAtus
Arguments
m ACTions — specifies that the currently selected delta actions
will appear in the status area.

m  NUMPts — specifies that the number of points that fell
outside the template waveform will appear in the status area.

Examples
DELT STA:ACT

TOTalpts TOTalpts specifies the total number of points that must be out-
side the envelope; both CONSecpts and TOTalpts must be
satisfied for the delta event to occur.

Syntax: DELTa<sp>TOTalpts:<NRx>
DELTa?<sp>TOTalpts

Range: <NRx> = 1 to the record length of the test waveform.

Examples
DELT TOT:15
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DIAg

Query Only. DIAg returns pass/fail information from Self-tests
Diagnostics or Extended Diagnostics. Power-on Diagnostics are
always performed unless bypassed with hardware jumpers.

Syntax: DIAg?

Query Responses

m DIAg PASsed:“NONe” —means that all tests were run and all
passed.

m DIAg PASsed:“ < omitted test>”—means that all tests were
run and all passed. <omitted test> is a comma-delimited
list of tests that were not performed because of missing
(optional) hardware.

m DIAg FAlled:“ <failed test>” —means that one or all of the
tests failed. <failed test> is a comma-delimited list of the
tests that failed diagnostics.

= DIAg FAlled:“ < omitted test>”—means that one or all of
the tests failed. <omitted test> is a comma-delimited list of
tests that were not performed because of missing (optional)
hardware.

m DIAg BYPassed—means power-on Self-test Diagnostics
were bypassed with hardware jumpers.

Note: The DIAg? FAlled response can include both failed and
omitted tests.

Refer to the DSA 6071A and DSA 602A Service Reference for
information on the syntax and meaning of omitted tests and failed

tests.

Examples
DIA?
returns pass/fail information, such as:

DIAG FAILED:"DI62X,DI22X,R??727?" where DI62X and
DI22X are failed tests and R?727? is an omitted test.
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DIGitizer DIGitizer starts and stops waveform acquisition (digitizing). At
least one waveform must be defined and at least one component
must be acquired. Both the RUN and ARMed arguments enable
waveform acquisition. A DIGitizer? query returns ARMEd, if
CONDacq TYPe is set to SINgle, SEQuence, or REPTrig, and the
DSA has received a DIGitizer RUN or DIGitizer ARMed command,

but has not yet received a trigger signal to begin acquisition.

Syntax: DIGitizer<sp>{ARMed|RUN|STOP}
DIGitizer?

Arguments
= ARMed—digitizer is armed.

m  RUN-—digitizer running.
m STOP —digitizer stopped.

Examples

DIG RUN
starts waveform acquisition.

DIR Query Only. DIR displays a list of files and directories in the
current working directory on the floppy disk.

Syntax: DIR?

Returns: a directory listing of the current stored waveforms as a
list of comma separated stings in the following format:
"FILE.EXT SIZE READ/WRITE TIME DATE ",
"FILE.EXT...

Examples

DIR?
"ELEVEN.WFA 2342 +r 12:49:06 12-MAY-91 ",
"SETS <DIR> 13:31:23 29-JAN-91"
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DISPlay

GRAticule
INTensity
INTERPolation
MODe
PERSistence

GRAticule

INTensity

INTERPolation

DISPlay sets the number of graticules, the display intensity, and
the display mode. .

Syntax: DISPlay<sp><link>:<arg>
DISPlay? [<sp><link>]

GRAticule selects dual or single graticules.

Syntax: DISPlay<sp>GRAticule: {DUAl|SINgle}
DISPlay?<sp>GRAticule

Examples

DISP GRA:SIN
selects a single graticule.

INTensity sets the overall display intensity.

Syntax: DISPlay<sp>INTens ity: <NRx>
DISPlay?<sp>INTensity

Range: <NRx> = 010100 percent.

Examples

DISP INT:65
sets the display intensity.

INTERPolation selects the type of interpolation when pan/zoom is
enabled and HMAG is greater than one.

Syntax: DISPlay<sp>INTERPolation: {LINear |NONe|
PSINc|SINC}
DISPlay?<sp>INTERPolation

Arguments

m LINear—displays points between acquired data points using
linear interpolation.
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DISPlay

= NONe—displays only acquired data points.

m PSINc—displays points between acquired data points using
the same method as SINC, but the data is prefiltered to
minimize overshoot and ringing for under-sampled edges.

m SINC—displays points between acquired data points using
sin(x)/(x) interpolation.
Examples

DISP INTERP:NON
sets interpolation to none.

MODe selects a DOTs or VECtors type display.

Syntax: DISPlay<sp>MODe: {DOTs | VECtors}
DISPlay?<sp>MODe

Arguments
s DOTs—displays individual data points.

= VECtors—connects adjacent data points.

Note: When more than 512 data points are acquired, the points
are compressed to fit the 512-point scan line of the display. The
largest and smallest adjacent vertical values are displayed as a
single scan line connected with a vector. Thus, to get a true dots
display, you may need to set TBMain LENgth or TBWin LENgth to
512.

Examples

DISP MOD:VEC
selects a vector display.
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PERSistence

DISTal

PERSistence sets the persistence time for waveforms displayed
in variable persistence mode (see the discussion of ACCumulate
under the TRA <ui> command). Persistence time is in seconds.

Syntax: DISPlay<sp>PERSistence:<NRx>
DISPlay?<sp>PERSistence

Range: <NRx> = .210 60

Examples

DISP PERS:2.2E+0
sets data point persist time.

DISTal sets the distal (furthest from origin) level used by
RISetime? and FALItime? measurements.

Syntax: DISTal<sp><NRx>
DISTal?

Range: <NRx> = 0to 100, and specifies a percentage of the
difference between the TOPline and BASEline values.

Examples

DIST 85
sets the furthest from origin level.
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DLYtrace

DLYtrace specifies the delayed waveform used with the PDElay?
measurement.

Syntax: DLYtrace<sp>TRAce<ui>
DLYtrace?

Range: <ui> = 0t038, and specifies the waveform.

The valid <ui> setting range is 1 to 8. However, if one
waveform is defined, DLYtrace? returns TRAce1. If no
traces are defined, DLYtrace? returns error 250. If you
send DLYtrace TRAceO to the DSA, it is ignored.

The GAIn? and PHAse? measurements use a reference trace set
by the REFtrace command.

Each waveform has an associated delayed waveform; when you
change the selected waveform, you may need to change the
delayed waveform. Measurements are taken from-the selected
waveform to the delayed waveform. You cannot specify the
selected waveform as the delayed waveform. .

Changing Measurement Parameters on the Delayed
Waveform. The PDElay? measurement returns the time from the
first mesial crossing of the selected waveform to the first mesial
crossing of the delayed waveform. Every waveform has its own
measurement parameters (e.g., MESial, LMZone) which can be
changed only when that waveform is the selected waveform.
Therefore, use the following procedure if you need to change
measurement parameters on the delayed waveform:

1. Use the SELect command to make the delayed waveform the
selected waveform.

2. Change the measurement parameters.

3. Use the SELect command to reassign the correct selected
waveform.
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Here is an example of the entire process of taking a PDElay
measurement. Assume you want to measure PDElay between
TRAce2 (the selected waveform) and TRAce4 (its delayed
waveform). The required MESial values are 40% and 45%,

respectively.
m  SElect TRAce2 /* Specify selected waveform */
m  MESial 40 /* Specify its mesial value */
m DLYtrace TRAce4 /* Specify its delayed waveform */
m SELect TRAce4 /* Select trace 4 to change its
‘ parameters*/
m  MESial 45 /* Specify its mesial value */
m  SElLect TRAce2 /* Return to the original selected
waveform */
= PDElay? /* Measure PDElay from trace 2 to
trace 4 */
Examples
DLY TRA2
selects the delayed waveform that is used with the PDElay
measurement.
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DOT1Abs DOT1Abs and DOT2Abs set absolute horizontal and vertical
DOT2Abs positions (with respect to the waveform record) for split or paired
(dot) cursors. DOT1Abs and DOT2Abs have the same parame-

PCTg ters.
XCC))(%’ld Syntax: DOT{1|2}Abs<sp><link>:<arg>
v DOT{1|2}Abs? [<sp><link>]
XQual
YCOord The following figure illustrates the graticule coordinates:
YDlv
YQUal » Divisions (X)
| - 5
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Graticule X, Y Coordinates

PCTg PCTG positions the first or second dot cursor as a percentage of
the waveform record.

Syntax: DOT{1]|2}Abs<sp>PCTg:<NRx>
DOT{1]|2}Abs?<sp>PCTg

Range: <NRx> = 010 100 percent
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XY Note: You must use the PCTg link to position the cursors for
XY waveforms. Attempting to use XCOord or XDIv will give unpre-
dictable results.

Examples

DOT2A PCT:10
positions the second dot cursor as a percentage.

XCOord XCOord positions the first or second dot cursor with respect to
horizontal units of the selected waveform.

Syntax: DOT{1]|2}Abs<sp>XCOord:<NRx>
DOT{1|2}Abs?<sp>XCOord

Range: The following range formulas assume ADJtrace PAN-
zoom is set to OFF and the waveform is acquired.
Refer to the cursor positioning discussion on page 139
for calculating XCOord range when PANzoom is set to
ON or the waveform is unacquired. Refer to page 274
for formulas to calculate duration.

XCOord range when the selected waveform record is
MAIN:

MAINPos to ( MAINPos + main_duration )

XCOord range when the selected waveform record is
WINT1:

WIN1Pos to (WIN1Pos + win_duration )

XCOord range when the selected waveform record is
WIN2:

WIN2Pos to ( WIN2Pos + win_duration )

Examples

DOT1A XCO:1.2E-2
positions the first dot cursor with respect to the horizontal
units.
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XQUal

DOT1Abs and DOT2Abs

XDlv positions the first or second dot cursor in graticule divisions
(refer to the graticule illustration on page 135).

Syntax: DOT{1]|2}Abs<sp>XDIv:<NRx>
DOT{1|2}Abs?<sp>XDIv

Range: Range depends on record (TBMain or TBWin) length.

XDIV Ranges
Record LENgth XDIV Range (<NRx>)
4096, 8192, or 16384 -5.12 to +3.07
32768 -5.12 to +1.42
Any other LENGTH -5.12 to +5.10

These ranges are valid only when ADJtrace PANzoom
is OFF and the selected waveform is acquired. (Refer
to the Range of Cursor Positioning discussion on
page 139 for calculating XCOord range when PAN-
zoom is set to ON or the waveform is unacquired.)

Examples

DOT1A XDI:2.85
positions the first dot cursor in graticule divisions.

Query Only. XQUal retuns the accuracy of XCOord or XDlv
positioning information.

Syntax: DOT{1|2}Abs?<sp>XQUal

Query Responses

= EQ-the true position and response are equal. YT waveforms
always return the EQ qualifier because the cursor horizontal

position is always known.

m GT—the true position is greater than response (i.e. the cursor
is above the top of the screen).
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YCOord

YDIv

m LT—the true position is lower than the response (i.e. the
cursor is below the bottom of the screen).

m  UN-—the true position is uncertain (i.e. the cursor is on an
unacquired waveform point).

Examples

DOT1A? XQU
returns the accuracy of positioning information, such as:

DOT1ABS XQUAL:EQ

Query Only. YCOord returns the vertical position of the first or
second dot cursor, in units of the selected waveform.

Syntax: DOT{1|2}Abs?<sp>YCOord

Examples

DOT1A? YCO :
returns the vertical position of the first dot cursor, such as:

DOT2ABS YCOORD:2.22E-4

Query Only. YDIv returns the vertical position of the first or sec-
ond dot cursor in graticule divisions. (Refer to the graticule
illustration on page 135.)

Syntax: DOT{1]|2}Abs?<sp>YDIv

Examples

DOT2A? YDI
returns the vertical position of the second dot cursor in
graticule divisions, such as:

DOT1ABS YDIV:-1.4
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YQUal Query Only. YQUal retumns the accuracy of YCOord or YDIv
positioning information.

Syntax: DOT{1]|2}Abs?<sp>YQUal

Query Responses
m  EQ—the true position and response are equal.

m  GT—the true position is greater than response (i.e. the cursor
is above the top of the screen).

m LT —the true position is lower than response (i.e. the cursor is
below the bottom of the screen).

m  UN-—the true position is uncertain (i.e. the cursor is on an
unacquired waveform point).

Range of Cursor Positioning. Under some circumstances, such
as when PANzoom is set to ON, you cannot conveniently com-
pute the valid range of cursor positions. However, you can force
the cursors to their minimum and maximum values (use the
PCTg:0 and PCTQg:100 links) and then query the DSA for the
cursor positions. These new positions constitute the valid range
of cursor positions for that particular DSA setup.

The following example demonstrates this technique. This method
applies to both dot and bar cursors and is always successful,
regardless of DSA settings.

Examples

DOT1A PCT:O

DOT1A PCT:100

DOT1A? XCO;DOT2A? XCO
DOT1ABS XCOORD:-6.0E-6
DOT1ABS XCOORD:5.055E-4

DSA 601A and DSA 602A Programmer Reference 139



DOT1Rel and DOT2Rel

DOT1Rel
DOT2Rel

PCTg
XCOord
XDlv

PCTg

XCOord

Set Only. DOT1Rel and DOT2Rel set the paired or split (dot)
cursor position relative 1o the current absolute cursor location.
DOT1Rel and DOT2Rel have the same links.

Syntax: DOT{1|2}Re 1<sp><link>:<arg>

Note: These commands position the dot cursors relative to their
current position. This means the range is twice as large as the
DOT{1|2}Abs command range. The cursor will never be posi-
tioned outside the legal range as defined for the DOT{1|2}Abs
command.

PCTg positions the first or second dot cursor as a percentage of
the waveform record, relative to the DOT1Abs/DOT2Abs value.

Syntax: DOT{1|2}Rel<sp>PCTg: <NRx>
Range: -current postion_<_<NRx>$ 100-current postion

Examples

DOT1R PCT:50
positions the first dot cursor as a percentage of the waveform
record.

XCOord positions the first or second dot cursor with respect to
the units of the selected waveform, relative to the DOT1Abs/
DOT2Abs value.

Syntax: DOT{1]2 }Rel<sp>XCOord: <NRx>

Range: -durat ion-current XCOord<<NRx>< + duration-
current XCOord

Examples

DOT2R XCO0:0.5
positions the second dot cursor.

140 Commands



DOT1Rel and DOT2Rel

it

|“‘ziz* i
[

XDlv XDIv positions the first or second dot cursor in graticule divisions
with respect to the selected waveform, relative to, but not ex-
ceeding, the DOT1Abs/DOT2Abs value. .

Syntax: DOT{1|2}Rel<sp>XDIv:<NRx>

Range: -5.12-current XCOord<<<NRx>< +5.10-current
XCOord

Examples

DOT2R XDI:2.85
positions the second dot cursor in graticule divisions.
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DSYmenu

Query Only. DSYmenu returns the major menu active on the front
panel display. :

Syntax: DSYmenu?

Query Responses

m  ALL Wavfrm—the All Waveforms Status menu.

m  CURSor—the Cursor menu.

m  MEAS —the Measurement menu.

m STATHIST —the Statistics/Histogram menu.

m STORE_Recall—the Store/Recall menu.

m TRIgger—the Trigger menu.

m  UTILITY1 —the Utility1 menu.

m  UTILITY2—the Utility2 menu.

m  UTILITY3 —the Utility3 menu.

= WAVfrm—the Waveform menu.

m  WFMSCAN —the stored Waveform Scan menu.

Examples

DSY?
returns the active front panel menu, such as:
DSYMENU CURSOR
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DSYSTOFmt DSYSTOFmt determines the format of the stored waveform
timestamp displayed In the menus. Both date and hundredths of
seconds are recorded whenever a waveform is stored, but only

one appears in the timestamp.

Syntax: DSYSTOFmt<sp>{HUNdredths|DATE}

Arguments

= HUNdredths — selects hours, minutes, seconds, and hun-
dredths of seconds. This is especially useful when a number
of waveforms have been stored using repetitive single trigger
or Act-on-Delta acquisition in quick succession.

m DATE —selects hours, minutes, seconds, and date.

Note: The DSYSTOFmt setting when the waveform was stored
does not affect the available timestamp information, so either
DATE or HUNdredths may be selected at any time. :

Examples
DSYSTOF HUN
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DUTy

Query Only. DUTy returns the percentage of a period that a
waveform spends above the MESial level, followed by an accura-
cy qualifier. (See page 192 for qualifier definitions.) Output
encoding is determined by the ENCDG MEAS command. See
MEAS? for <bblock> format.

Syntax: DUTy?
Returns: <NRx> or <bblock >

Examples

DUT?
returns the percentage of a period that a trace spends above
the MSEial level, such as:

DUTY 5.071E+1,EQ
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HiSTogram
MEAs

SET
WAVfrm

HISTogram

SET

WAVfrm

ENCdg

ENCdg determines the data encoding for information returned by
CURVe?, HISTogram?, WAVfrm?, <meas>?, and SET? queries.

Syntax: ENCdg<sp><link>:<arg>
ENCdg? [<sp><1link>]

HISTogram sets the encoding for data points in a histogram
transferred with the HISTogram? DATA query.

Syntax: ENCdg<sp>HISTogram: {ASCii| BINary}

Examples

ENC HIST:ASC
selects ASCII encoding for data transfer.

SET sets the encoding for front panel setting (FPS) transfers with
the SET? query.

Syntax: ENCdg<sp>SET: {ASCii|BINary}
ENCdg?<sp>SET

Examples

ENC SET:ASC
selects ASCII encoding for SET query data transfer.

WAVIrm sets the encoding for waveform transfers with the
CURVe? and WAVfrm? queries.

Syntax: ENCdg<sp>WAVErm: {ASCii|BINary}
ENCdg?<sp>WAVIrm

Examples

ENC WAV:BIN
selects binary encoding for data transfer.
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MEAs MEAs sets the encoding for measurement data transfers with any
measurement command.

Syntax: ENCdg<sp>MEAS: {ASCii|BINary}
ENCdg?<sp>MEAS

Examples

ENC MEA:BIN
selects binary encoding for data transfer.
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ENV sets enveloping ON or OFF for the vertical expression
component <y exp> (e.g., L1) of the waveform description of
the selected waveform. (Refer also to the TRACe and AVG com-

mands.)

Syntax: ENV<sp>{OFF|ON}
ENV?

Arguments

m  OFF —removes the enclosing ENV() when <y exp> is
enclosed with ENV(). You cannot set ENV to OFF when the
<y exp> is not enclosed with ENV().

m  ON-—encloses <y exp> with ENV(), or ENV() replaces
AVG() when <y exp> is enclosed with AVG(). You cannot
set ENV to ON if the selected waveform is XY or has only
stored and/or scalar components.

Query Responses

m ENV?—retuns the state of enveloping. ENV ON means the
entire <y exp> is enclosed by ENV. ENV OFF means the
entire <y exp> is not enclosed by ENV, though the ENV()
function may be embedded within the description.

Examples of ENV Usage

<y exp> Before Command <y exp> After
L2 ENV ON ENV(L2)
L1 ENV OFF -error-
AVG(C1-C2) ENV ON ENV(C1-C2)
ENV(R1) ENV OFF R1
ENV(C4) ENV ON ENV(ENV(C4))
Examples
ENV ON

turns enveloping on.
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EVENT Query Only. EVENT retums the event code < NR1> if LONgform
is set to OFF, or retuns the event code and a descriptive
<gstring> if LONgform is set to ON.

Syntax: EVENT?

Refer to Event Reporting, later in this manual, for a list of event
codes.

Examples

EVENT?
returns event code information, such as:

EVENT 269, "NO SUCH TRACE".
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FALIltime

FEOi

FALItime
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Query Only. FALItime returns the transition time of a falling pulse
edge, from the DISTal to PROXimal level, followed by an accura-
cy qualifier. (Refer to page 192 for qualifier definitions.) Output
encoding is determined by the ENCDG MEAS command. See
MEAS? for <bblock > format.

Syntax: FALltime?
Returns: <NRx> or <bblock>

Examples

FAL?
returns the transition time of a falling pulse edge, such as:

FALLTIME 5.883E-9,EQ

Set Only. FEOi forces the DSA to output a message terminator
for any pending query response. (The message terminator for
GPIB is an EOI signal; the message terminator for RS232 is the
EOL string. Refer to the RS232 command for the EOL options.)
FEOi is useful to force the output of a recursive query (created
with the DEF command) onto individual lines.

Syntax: FEOi
Note: FEOi has no argument.

Examples

FEO
forces the output of a message terminator for any pending

query response.
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FFT

AVG
DCSUP
FORMat
PHAse
WINDow

AVG

DCSUP

FORMat

FFT controls the Fast Fourier Transform (FFT) parameters. The
FFT function is part of the waveform description. (Refer to the
TRAce DEScription command.)

Syntax: FFT<sp><link><arg>
FFT? [<sp><1link>]

AVG controls averaging of the FFT source. When averaging is on,

" it is applied to all FFT calculations (rather than on a per-wave-

form basis) and is done prior to the FFT calculation. FFT AVG
does not affect the waveform description.

Syntax: FFT<sp>AVG: {OFF|ON}
FFT?7<sp>AVG

Examples
FFT AVG:ON

DCSUP turns DC suppression ON or OFF. Some DC components
may remain, even when DCSUP is on.

Syntax: FFT<sp>DCSUP: {OFF|ON}
FFT?<sp>DCSUP

Examples
FFT DCSUP:ON

FORMat specifies the magnitude output format.

Syntax: FFT<sp>FORMat : {DBM|DBFund |DBVPeak |DBVRms |
VPEak | VRMs }
FFT?<sp>FORMat
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Arguments

m DBM —causes the FFT magnitude to be displayed in dB,
decibel units relative to 1 mW; for example, a sine wave of
0.316 V peak (0.224 V rms) will give 1 mW into 50 Q and will
display an FFT magnitude of 0 dB. Signals of a lesser magni-
tude have a negative dB value.

m DBFund—displays logarithmic magnitudes relative to the
fundamental.

m DBVPeak—displays logarithmic magnitude based on peak
volts.

m DBVRms—displays logarithmic magnitude based on RMS
volts..

m VPEak—displays linear magnitude based on peak volts. This
is equivalent to LINEAR( in earlier releases of the software).

= VRMs—displays linear magnitude based on RMS volts.

Examples
FFT FORM:VPE

PHAse PHAse specifies the phase output format. When PHAse is set to
WRAp, FFT phase output is constrained to +180° to -180°. '
Phase data is wrapped from -180° to + 180°. When PHAse is
set to UNWrap, no constraints are placed on the phase data.

Syntax: FFT<sp>PHAse: {UNWrap|WRAp}
FFT?<sp>PHAse

Examples
FFT PHA:UNW
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WINDow WINDOW specifies the window (or taper) function used to re-
move the effects of time domain discontinuities. The algorithms
associated with these windows are included in the DSA 601A and
DSA 602A User Reference.

Syntax: FFT<sp>WINDow: {BLAckman|BLHarris|HAMming
| HANning | RECTangular |
TRIAngular}
FFT?<sp>WINDow

Examples
FFT WIND:BLH
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FiLTer

FORMAT

FILTer controls anti-alias filter mode.

Syntax: FILTer<sp>{DISAble|ENAb le}
FILTer?

Arguments

= DISAble —the digitizer bandwidth is not limited.

s ENAble —the digitizer bandwidth is limited to approximately
100 MHz. When FILTer is set to ENAble, the following condi-

tions are forced:

Sample rate for a single-channel acquisition of
<1 GSamples/s for a DSA 601A or <2 GSamples/s for a
DSA 602A.

Sample rate for two-channel acquisitions of <1 GSam-
ples/s for a DSA 602A.

Note: Refer to the CH command to set the system bandwidth.

Examples
FILT ENA

Set only. The FORMAT command formats and labels floppy
disks.The label can be eight characters or less.

Syntax: FORMAT<sp><gqstring>[,<qstring>]

Range: <gstring> = “A:”, and specifies the drive that
contains the disk to be formatted. The second
(optional) <gstring> is the volume label for the disk.

Examples
FORM “A:”, testl’
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FPAnel

FPAnel

FPanel OFF functionally mimics the GPIB RWLS (Remote With
Lockout State) and FPAnel ON mimics the GPIB LOCS (Local
State).

Syntax: FPAnel<sp>{OFF|ON}
FPAnel?

Arguments

m OFF —the front panel is locked out and only these controls
are operable:

RQS icon, if it was enabled (displayed) with the
SRQMask USEr:ON command. (The RQS icon is not
displayed at power on.) If enabled, you can disable the
RQS icon with SRQMask USEr:OFF.

Probe ID button, if SRQMask PROBE is set to ON. When
FPAnel is set to OFF, the only effect of pressing the
button is that event code 457 will be returned to both the
GPIB and RS-232-C ports.

m ON-—all front panel controls are operable, assuming the
TOUCH PANEL ON/OFF button is set to ON.

The differences between the FPAnel command and the TOUCH
PANEL ON/OFF button are:

m  FPAnel provides a way to lock out active front panel controls
(knobs, buttons, and screen touches) from the remote inter-
faces. There is no front panel equivalent to FPAnel.

m The TOUCH PANEL ON/OFF button only locks out screen
touches. No command mimics the effect of this button.
However, you can use the ABStouch command to simulate a
touch to this button from the remote interfaces. :

Examples

FPA ON
makes all front panel controls operable.
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FPSList Query Only. FPSList returns a list of all front panel settings
stored on the disk or in nonvolatile RAM (NVRAM). If RAM is the
device, the amount of memory used to store each setting is also

displayed.
Syntax: FPSList?

Query Responses

m  FPS<ui>:<seq>,<bytes>...—is the format of the list of
front panel settings that are stored.

m  <qgstring > [, < qgstring >,...] —file name(s) on the disk.

m  EMPty—means no settings are stored.

Examples

FPSL?
returns front panel settings stored in memory, such as:

FPSLIST FPS2:1,1056,FPS5:2,979

Note: If you get unexpected resuits, make sure the device is set
properly (to RAM or DISK) with the SETDev command.

FPSNum Query Only. FPSNum returns the number of front panel settings
(FPS) stored in the curmrent disk directory or in nonvolatile RAM.

Syntax: FPSNum?
Returns: <NR1>

Examples

FPSN? ,
returns the number of front panel settings stored, such as:

FPSNUM 2
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FPUpdate

FPUpdate FPUpdate determines whether the front panel display readouts
will be updated following set command execution. The power-on
default is FPUpdate EMPty.

Syntax: FPUpdate<sp>{ALWays|EMPty|NEVer}
FPUpdate?

Arguments
m  ALWays—the front panel display is updated after each
successful set command.
= EMPty—the front panel display is only updated when:
The DSA receives DCL or SDC.

The DSA receives a syntactically or semantically incor-
rect query or set command.

The DSA input buffer is empty after a successful set or
~query execution.

m  NEVer—the front panel display is not updated until FPUp-
date is changed to ALWays or EMPty, or DSA power is
cycled off and on. (However, data will be written to the
display by the DEBug or TEXt commands.)

Note: Front panel controls function with FPUpdate ALWays or
FPUpdate EMPty, but do not function with FPUpdate NEVer.

Note: Command throughput is faster with FPUpdate set to EMPty
and is fastest with FPUpdate set to NEVer.

The links ON and OFF are included for compatibility with 11401
and 11402 Mainframes and will not be returned to a query. ON is
equivalent to ALWays; OFF is equivalent to EMPty.

Examples
FPU EMP
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FREq

FREq Query Only. FREq retumns the frequency of the signal, followed
by an accuracy qualifier. (Refer to page 192 for qualifier defini-
tions.) Output encoding is determined by the ENCDG MEAS
command. See MEAS? for <bblock> format.

Syntax: FREQq?
Returns: <NRx> or <bblock>

Examples

FRE?
returns the signal frequency, such as:

FREQ 1.024E+6,EQ
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GAIn

GAIn

Query Only. GAIn? returns the ratio of the peak-to-peak ampli-
tude of the reference waveform to the peak-to-peak amplitude of
the selected waveform, followed by an accuracy qualifier. Output
encoding is determined by the ENCDG MEAS command. See
MEAS? for <bblock> format.

(Refer to page 192 for qualifier definitions.)
Syntax: GAIn([<ui>]?
Returns: <NRx> or <bblock>

Examples

GAI?
returns the peak-to-peak amplitude ratio of the reference and
selected waveforms, such as:

GAIN 1.007E+0,EQ
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H1Bar and H2Bar

H1Bar H1Bar and H2Bar sets the absolute vertical position of horizontal
H2Bar bar cursors. HiBar and H2Bar have the same parameters.
YCOord Syntax: H{1|2}Bar<sp><link>: <arg>»
YDIv H{1|2}Bar? [<sp><link>]
YCOord YCOord positions the first or second horizontal bar cursor with

respect to the units of the selected waveform. The range de-
pends on whether the waveform was created in integer mode or
floating-point mode.

Syntax: H{1|2}Bar<sp>YCOord:<NRx>
H{1|2}Bar?<sp>YCOord

Range: The YCOord range for an integer mode waveform is:
(SEN * -5.12 + OFFS) to (SEN * 5.10 + OFFS)

where SEN and OFFS are the channel sensitivity and
offset (CH < slot> <ui>? SEN,OFFS) of the chan-
nel(s) in the integer mode waveform.

The YCOord range for a floating-point mode waveform
is:

(VSI * -5.12 + VPO) to (VS| * 5.10 + VPO)
where VS| and VPO are the vertical size and vertical

position (ADJ < ui>? VSI,VPO) of the floating-point
waveform.

Note: For information on waveform modes, see the WFMScaling
command.

Examples

HlBar YCO:0.75
positions the first bar cursor with respect to units of the

selected trace.
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H1Bar and H2Bar

YDlv YDIv positions the first or second horizontal bar cursor in grati-
cule divisions. :

Syntax: H{1|2}Bar<sp>YDIv:<NRx>
H{1]|2}Bar?<sp>YDIv

Range: <NRx> = -5.12t0 +5.10

Examples

H2Bar YDI:-4.0
positions the second bar cursor in graticule divisions.
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HISTogram

DATA
HISTScaling
C.WINBottom
C.WINLett
C.WINRight
C.WINTop
D.WINBottom
D.WINLeft
D.WINRight
D.WINTop
NR.pt

TYPe

HISTogram

HISTogram initiates a vertical or horizontal histogram display for
the selected trace. It also sets a variety of histogram parameters

including the dimensions of a displayed histogram window.

Syntax: HISTogram<sp>{CLEar|<link>: <arg>}
HISTogram? [<sp>{DATA|<link>}]

The histogram window selects a portion of the trace on which t

(o]

perform the histogram algorithm. The histogram window appears
on the display when the HISTogram TYPe is set to HORiz or VERt,
and the second page of the MEASURE major menu is selected

(see the DSYmenu command on page 142).
Each displayed trace has a unique histogram window and a

unique HISTogram TYPe. Once a histogram is started on a trace,
selecting another trace will activate the histogram window for that

trace.

The C.WIN links specify the sides in the current vertical and
horizontal scale units (i.e., volts, seconds, hertz, etc.) of the

selected trace. The D.WIN links specify the window in absolute

screen divisions independent of the current scale settings. The

histogram window can be defined with C.WIN links then queried
with D.WIN links, and vice versa. The following illustration shows

the four histogram window parameters.
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HISTogram

DATA

WINBOTTOM

Histogram Window Parameters

For more information on the use of the histogram function, refer to
the User Reference for your instrument.

Arguments

m CLEar—removes all waveform and histogram data from the
display and restarts all acquisitions.

Examples

HIST CLE
removes all histogram and waveform data from the display.

Query Responses

m HISTogram? DATA —transfers the value of each point on the
histogram to the controller in binary or ASCII format. The
histogram window determines what portion of the waveform
will be incorporated in the histogram. It also determines how
much histogram data will be transferred.
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HISTogram

Histogram data points are sent as unsigned 32-bit values
starting from the left of the screen for horizontal histograms
and from the bottom for vertical histograms.

<Histogram data> can be in ASCII (<asc data>) or binary
(<bblock >) format. The format is set by the ENCdg HISTo-
gram command. Use the HISTogram? NR.pt query to get the
number of histogram points to expect from the DATA query.

ASCII Transfer. Data transferred as an <asc data> use the
following format:

<asc data> ::= <NR1> [ ,<NR1> ]

where <NR1> values are histogram data points within the
range 0 to 4294967295.

Binary Transfer. Data is transferred as a binary block
(<bblock>) where:

<bblock> ::= %<byte cnt><bin pt>...<checksum>

<bin pt> is a four-byte unsigned binary integer (MSB first)
and <byte cnt> is an arbitrary number of binary bytes. This
binary format is similar to that used for trace transfers with the
CURVe command which is discussed on page 111.

The order of bytes within a bin count value is set with the
BYT.OR command. You can set either the least significant
byte (LSB) to be sent first followed by bytes of greater signifi-
cance or.the most significant byte (MSB) first followed by
bytes of lesser significance. There are no separators (such
as commas) between binary bin counts.
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C.WINBottom C.WINBottom specifies the bottom edge of the histogram window
~ for the selected trace. .

Syntax: HISTogram<sp>C.WINBottom:<NRx>
HISTogram?<sp>C.WINBottom

Range: <NRx> is a vertical value in the current units of the
vertical scale. The range is defined by the vertical
graticule limits. See the D.WINBottom link for the
default setting. C.WINBottom can never be greater
than C.WINTop.

Examples

HIST C.WINB:-2.5
defines the bottom edge of the histogram window.

C.WINLeft C.WINLeft specifies the left edge of the histogram window for the
selected trace.

Syntax: HI STogram<sp>C.WINLeft :<NRx>
HISTogram?<sp>C.WINLeft

Range: <NRx> is a horizontal value in units of the current
horizontal scale. The range is defined by the end
points of the trace record. See the D.WINLeft link for
the default setting. C.WINLeft can never be greater
than C.WINRight.

Examples

HIST C.WINL:1.15
defines the left edge of the histogram window.
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HISTogram

C.WINRight C.WINRight specifies the right edge of the histogram window for
the selected waveform.

Syntax: HISTogram<sp>C.WINRight:<NRx>
HISTogram?<sp>C.WINRight

Range: <NRx> is a horizontal value in units of the current
horizontal scale. The range is defined by the end
points of the waveform record. See the D.WINRight
link for the default setting. C.WINRight can never be
less than C.WINLeft.

Examples

HIST C.WINR:4.05
defines the right edge of the histogram window.

C.WINTop C.WINTop specifies the top edge of the histogram window for the
selected waveform.

Syntax: HISTogram<sp>C.WINTop:<NRx>
HISTogram?<sp>C.WINTop

Range: <NRx> is a vertical value in units of the vertical scale.
The range is defined by the graticule limits. See the
D.WINTop link for the default setting. C.WINTop can
never be less than C.WINBottom.

Examples

HIST C.WINT:1.5
defines the top edge of the histogram window.

D.WINBottom D.WINBottom specifies the bottom edge of the histogram window
for the selected trace.

Syntax: HISTogram<sp>D.WINBottom:<NRx>
HISTogram?<sp>D.WINBottom
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HISTogram

Range: <NRx> is a vertical value in divisions within the range
of -5.12to0 + 5.10 divisions, though D.WINBottom can
never be greater than D.WINTop.

The following illustration shows the coordinate system used to
define D.WIN parameters. Because waveform records extend
slightly beyond the left and right graticule limits, the D.WIN limits
slightly exceed the -5 and +5 values shown. The illustration on
page 162 shows the data window parameters and their asso-
ciated WIN link. The default value is -4.

See the histogram discussion on page 162 for more information
on the data selection window.

Divisions (X)
5

4

3 0vs0-0-<-0
}

Graticule X, Y Coordinates

Examples

HIST D.WINB:-2.5
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