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About This Manual

This document provides comprehensive, easily accessible information to aid
you in operating your instrument via the Generat Purpose Interface Bus
(GPIB) or the RS-232-C interface.

How the Programmer The following Hlustration shows how this Programmer Manual is organized; a
Manual is Organized list of related documents is on the next page.
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About This Manual

Related Manuals

You rnay want 1o refer to the other manuals that compiete the documenta-
tion set for your CSA 803A or 11801B:

The CSA 8034 User Manual (Tektronix part number 070—8782-00) or
the 118018 User Manual {Tekironix part number 070~-8783—00) covers
alt aspects of front-panei operation. Use this manual to quickly gain
information about a specific topic, to get an overview of the menu sys-
tem, or to get step-by-step instructions that demonstrate basic operation
of the instrument,

The CSA 803A Service Manual {Tektronix part number 070 ~8780--00)
provides information to maintain and service the CSA 803A, and pro-
vides a complete board-level description of CSA 803A operation. The
118018 Service Manual (Tekironix part number 070—-8781-00) provides
the equivatent information for the 11801B.

The User and Service Manuals for the sampling heads you are using
with your CSA 803A or 11801B.
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Getting Started

You can write computer programs that remotely set the instrument’s front
panel controls or that take measurements and read those measurements for
further analysis or storage.

This saction covers the foliowing:
w This Manual describes the major sections in this manual.

®  Setting Up Remote Communications describes remote control. This
includes connecting the instrument and setting the appropriate front
panei controls.

This Manual

This manual includes the following sections.

Getting Started

The Getting Started section (Section 1) describes the structure and content
of this manuat and how to set up remote communications to your instrument
either over the GPIB or RS-232-C interface.

Command Syntax

The Command Syntax section (Section 2) describes the structure and con-
tent of the messages your program sends to the instrument. Figure 1-1
shows the command parts as described in the Command Syntax section.

Command Parts Header Colon
LARBel DELete: TRAZ

Mnemonic  Space Link Argument

Figure 1-1: Common Message Elements

Commands

The Commands section (Section 3) describes each command’s effect. The
Command Groups subsection provides a list by functional area. The
Command Set subsection arranges commands alphabetically (Figure 1-2}.

CSA 803A & 11801B Programmer Manuat 7-1



Getling Started

Channel Commands __....Ei" ACQNum? {Query Only)
Trigge, Trigge
N 8 Calibration Commands [ e G ABSTouch
r| ¢ Acquisition Commands 4 § ABBwimpre

D

O ACQNum? B U Group:...

O ACQuisition H Link

D AUéOSet ink: ...

7] AV :

L CONDacq L] Examples: . ..
Lt ENV
NAVG
Commands Grouped in 15 Functional Areas and Commands Lisied Alphabetically
Figure 1-2: Functional Groupings and an Alphabetical List of Commands
Status and Events
The pregram requests information from the instrument. The instrument
provides information in the form of status and error messages.
The Status and Events section {Section 4) describes how 10 use service
requests (SRQ’s} and various event messages in your programs.
Programming Examples
The Programming Exampies section (Section 5) describes some exampie
programs and how to compile them.
1-2
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Getting Started

Setting Up Remote
Communications

This section describes the implementation of each interface on the

CSA 803A and 118018, shows how to connect your instrument to other
instruments that have either a GPIB or an R3-232-C interface, and explains
how 1o set up the instrument’s front panel for remote operation.

Connecting the Instrument to a GPIB Network

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 controlier) can be included on &
single bus.

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

»  Thetotal cumulative cable length must not exceed 20 meters.

® At least 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 each other
device on the network; loop configurations are not allowed.

Cables — an IEEE STD 488 GPIB cable (availabie from Tektronix) is re-
quired to connect two GPIB devices.

GPIB Connector — a 24-pin GPIB connector is iocated on the rear panel of
the instrument. See Figure 1-3. The connector has a D-type shell and con-
forms to IEEE STD 488. GPIB connectors can he stacked on each other.
See Figure 1-4.

Connector

@0 / /(-’) Bw\ GPIB

Figure 1-3: Location of GPIB Connector on Rear Panel

CSA 803A & 118018 Programmer Manual 1-3
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Figure 1-4: How GPIB Connectors can be Stacked Together

Setting Up GPIB Parameters — the following steps tell how to set up the
GPIB parameters at the front panel.

G 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.

G Step 2: Touch the GPIB/RS232C selecior in the major menu area. The
GPiB/RS232C Parameters pop-up menu appears in the display area,
with the following GPIB selectors:

= Mode sets the instrument to be a talket/listener, to be a talker-only,
or to be off the bus. Set the instrument 1o be a tatker-only when the
only device to be connected to it is a listen-only device, such as a
printer or plotter. Otherwise, set it to be a talker/listener.

NOTE

The settings for the address and ferminator parameters must match
those of your controller. See the operating manual for your control-
ler to select the appropriate parameters for its GPIB interface.

8 Address sets a unique primary communication address for the
instrument. The address range is 0 to 30.

®m  Terminator sets the method of indicating the end of device-
dependent messages sent between the controller and the
instrument. The choices are EQ! (assert EO! line with transmission of
last byte of message) or EOl/LF (send line feed character and assert
EO! line with its transmission).

Getting Started
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» Debug specifies whether or not GPIB device-dependent messages
(instrument commands)} appear at the top of the instrument display.

NOTE

When Debug is on, inputfoutput processing is sfowed.

[J step 3: Repeatediy touch the selector for each parameter (except
Address) until the value you want appears.

[T] step 4: Touch the Address selsctor to assign the knobs to address
selection. Rotate either knab to change the address.

Figure 1-5: Typical GPIB Settings on the GPIB/RS232C Parameters
Pop-Up Menu

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

For more information, refer 1o the explanation of the GPIB/RS232C
Parameters pop-up menu in the User Manual for your instrument.

CSA 803A & 11801B Programmer Manual 1-5
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Connecting the Instrument to an RS-232-C Device

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

RS-232-C Interface Requirements — the R3-232-C standard defines two
types of devices: Data Terminal Equipment (DTE)} and Data Communications
Equipment (DCE).

The instrument is configured as a DCE device. A 25-pin female D-type-shell
RS-232-C connector is located on #s 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 $-wire) of less than 50 feet is typically used for focal DTE-to-
DCE connection.

Note, however, that some DTE devices may have female connectors. Also,
the R$-232-C ports of many personai computers are configured as DCE
devices, with either a 25-pin or a 8-pin connector. Refer to the documenta-
tion for your computer or terminal to determine if it is a DTE or a DCE
device.

Table 1-1 shows how the ping map when connecting the instrument to
another device in any of three common configurations:

m  instrument to a 25-pin DTE device {mosi terminals)

= instrument to a 25-pin DCE device {for example, an IBM PC or compat-
ible with a 25-pin COM port)

®m  insirument to a 9-pin DCE device {for example, an IBM PC or compatible
with a 8-pin COM port)

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

Table 1-1: RS-232-C Pin Mappings

CSA 803A/11801B  25-Pin DTE 25-Pin DCE 9-Pin BCE
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

Getting Started
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For more complicated cases (such as when working with non-standard
devices or cabies), the pin-out information in Table 1-2 should allow you to
wire an appropriate connector. The following suggestions may help:

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

#  For DCE-to-DCE connections, do not connect an output line of one DCE
to an output line of the other. Disregarding this restriction can damage
one ot both devices

= Ensure that the signal ground of the instrument is connected to the
signal ground of the external device

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

Table 1-2;: CSA B03A and 11801B RS5-232-C Pin-out

Pin Number  Function Mnemonic Direction’
1 Chassis Ground ~none—

2 Transmit Data TxD input

3 Received Data RxD Cutput

4 Request to Send RTS Input

5 Clear to Send CTS Output

6 Data Set Ready DSR Output

7 Sighal Ground “NONg

8 Data Carrier Detect DCE Output

20 Data Terminal Ready DTR Input

1 Direction is from the perspective of the controller or terminal.

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 R5232 com-
mand). After these parameters are set, the RS-232-C interface is ready to
operaie.

Use the following steps 1o set up the RS-232-C parameters at the instrument
front panel for remote operation.

D Step 1: Press the UTILITY major menu button to the right of the display
area. The Utitity major menu appears in the major menu area toward the
bottom of the display.

[ step 2: Touch the GPIB/RS232C selector in the major menu area. The
GPIB/RS232C Parameters pop-up menu is now displayed.
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Figure 1-6: The GPIB/R$232C Parameters Pop-Up Menu

[] step 3: Repeatediy touch the selector for each parameter except Baud
Rate and Delay until the value you want appears. Touching Baud Rate
or Delay activates the knobs to control these parameters. The RS-232-C
selectors are:

NOTE

The baud rate, stop bits, and parity settings must match those of
the controller or terminal, or RS-232-C data communication will be
impossible. Also, the controifer or terminal’'s RS-232-C port must be
set to use 8-bit characters.

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

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

®  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
instrurment generates the selected parity on output and checks
incoming data against the selected parity on input. When the parity
setling is none, no input parity error checking is performed, and no
output parity is generated.
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Echo allows characters sent {0 the instrument to be echoed. When
echo is turned on, ali 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 compuier program is fransmitting data to the
instrument (for example, when a BASIC program on a small comput-
er is being used 1o control the instrument via the RS-232-C port).
The computer program will not expect to see its commands echoed
back, and the program wilt fail. The first command your program
sends the instrument should be ECHO OFF: VERBOSE OFF; INIT

Turn echo on when using a CRT or hardcopy terminal, or a comput-
er 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.

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
instrument does not use or recognize any flagging.

When flagging is set to hard, the instrument uses the DTR (Data
Terminal Ready) and CTS {Clear To Send) lines 1o controf data
transmission. On output, the instrument transmits data only when
the DTR line is asserted. When the DTR line is not asserted, the
instrument stops transmitting data. On input, the instrument unas-
serts the CTS line to stop transmission when its input buffer is
three-guarters full, and asserts the CTS lne to restart transmission
when its input buffer is three-guarters empty.

When flagging is set to soft, on output the instrument stops transmit-
fing data when it receives an XOFF (DC3) character, and begins
transmitting again when it receives an XON {DC1) character. On
input, the instrument sends an XOFF character to hait fransmission
when its input buffer is three-quarters full, and sends an XON char-
acter to resume transmission when its input buffer is three-quarters
emply.

NOTE

Use hard flagging for binary data transfer. Soft flagging is usually
not used with binary data transfer, since the data may contain XON
and XOFF character equivalents.

Delay sets the minimum detay time for the instrument to respond o
a guery. The delay range is 0 to 60 seconds, in muitiples of 20 ms.

CSA 803A & 11801B Programmer Manual
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Verbose displays status and event messages on the front panel as
commands are executed. When verbose is turned on, each com-
mand sent to the instrument returns a response; for example, suc-
cessfully executed commands return a response of 0K, successfully
executed queries return thelr query data, and events return a
response of EVENT Xx¥, where 33¥ is an event code. When ver-
bose is turned off, the controlier must query the instrument to re-
ceive the message.

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

Turn verbose on when using a CRT or hardcopy terminal, or a
computer with a terminal emulation program. Turning verbose on in
this case 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-fine-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 instrument display as they are executed.

NOTE

When debug is on, inputfoutput processing is slowed.

1-10
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You can control the instrument through the GPIB and RS-232-C interfaces
using commarnds and gqueries. This section describes the syntax these
commands and gueries use. it also describes the conventions the instru-
ment uses to process them. The section entitled Command Set lists the
commands and gueries themselves.

Alarge set of commands can be used 1o control the operations and func-
tions of the instrument from the external interfaces {GPIB and RS-232-C}.
The same commangd 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 Cedes and
Formats” for shart. It defines the format of program elements and state-
ments for the command language.

NOTE

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

You transmit commands to the instrument using an enhanced Ametican
Standard Code for Information Interchange (ASCH) character encoding. The
CSA 803A and 11801B support both the standard ASCI| character set and
an additional "escape” character set that inciudes graphic etements. The
character sets are described in Appendix C.

This manuai describes commands and queries using the Backus-Naur Form
(BNF) notation given in Table 2-1.

Table 2-1: BNF Symbols

Symbol Meaning

< > Defined element (e.g., <arg>)

= Is defined as (e.Q., <arg> ;1= argument)

| Exclusive OR (e.g., PLUS | MINUS)

{} One of group is required (e.g., { ON | OFF j

[] Optionat item (e.q., [<Iink>: |<arg>)

Previous element(s) may be repeated
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Command Structure Command language messages are composed of set commands (also
referred to as simply commands) and query commands (also referred to as
gueries). Set commands tell the instrument to take a specific action. Queries
ask the instrument to return information about its state.

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, colon (:), comma {,), or semi-colon (;)
: which breaks the message into segments for the
instrument to process.
<link> = A command sub-function. Not all commands have
links. )
<argument> = A quantity, quality, restriction, or limit associated with

the header or link.

Figure 2-1 shows the four syntactic elements.

Message

Delimiters
ENCDG SET:BINARY
S N Vi —

Header Link  Argument

Figure 2-1: Example of Syntax Elements
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Data Element The data element types are: numeric, giohal, and guoied strings. Each is

Definitions

defined in Tables 2-2 through 2-4.

Tabie 2-2: Numeric Data Types

Element

Meaning

<uis

Unsigned integer, range is 1 through 85,535; no leading
space permitted (e.g., 9999).

<NRI>

Signed integer value (e.g., ~5).

<NRZ>

Floating point vaiue, without an exponent (e.g., 3.7 ).

<NR3>

Floating point value, with an exponent {e.g., 2.2E-3).

<NRx>

{ <NRI> | <NRZ> | <NR3> }.Rangeis: —1E %300,
0, 1E 300, to 15 significant digits.

Table 2-3: Globai Data Types

Element

Meaning

<asc curves

ASCli-formatted trace daia for one or more data points,
in the form:
<WNRi» [ { ,<NRI> } ... 1

<bblock>

Binary block formatted trace or setting data, in the form:
$<byte count><data>
[ { <data> } ... 1 <checksum

{Refer to the CURVe and SET? commands for a full
explanation.)

CSA 803A & 11801B Programmer Manual
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Table 2-4: Quoted String Data Type

Element

Meaning

<gstring>

Quoted string data. This element can be any character(s)
defined in the ASCII or expanded character sets, en-
closed by apostrophes or guotation marks, and foilowing
these rules:

®  You must use the same delimiter type to open and
close the string; you cannot open with an apos-
trophe and close with a quotation mark or vice versa.

®m  You canh use an apostrophe or quotation mark within
the string if you follow the above ruie and you enter
the enclosing delimiter twice
(i.e., “double "» quote” ).

®  You can use a maximum siring length of 127 charac-
ters, uniess otherwise noted.

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

You can use most commands to set or query. Set commands modify instru-
ment functions; queries return the current value(s) of functions. Most com-
mands can be both set and queried. However, some commands and/or
links can only be used to set, and other commands and/or links can only be
used to guery. Attempting to make a set-only command or link into a query
always results in a syntax error.

Query-only commands contain a question mark appended to the header.
The words Query Only appear in bold at the beginning of the text for these
commands in the Command Set subsection of Section 3.

Query-only links contain a question mark preceding the link in the link
gescription and are indicated in the Command Set description with the
words Guery Only in bold at the beginning of the texi. As with any query,
append the question mark to the header when querying the iink.

A few commands and jinks can only be set. These commands are indicated
in the Command Set description with the words Set Only in bold at the
beginning of the description.

Set Commands

Set commands cause the instrument to perform a function or change a
setting or mode. The four basic types of set commands are:

»  Setcommands with no argumenis
& Set commands with arguments that have no links
m  Set commands with fink arguments

»  Set commands with a mix of link and non-fink arguments

Set Commands with No Arguments — are formed with a header only.

The INIt (Initialize} command is an exampte of a set command that has no
arguments. i is also a set-only command.

Set Commands with Arguments That Have No Links — are formed
by specifying a header, foliowing it with a delimiter (space or commaj, and
then adding its argument.

The avG command is an example of a set command that has only an argu-
ment, in this case, 0N Of OFF:

AVG ON

NOTE

The rules governing quoted strings begin on page 2-13.
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Some commands take quoted string arguments {indicated by the notation
<gstring> inthe Command Set}. This means that the argument must be
enclosed in single or double quotes. The DATE command is an example:

DATE ‘14-FEB-893’

Other commands take numeric arguments. Numeric arguments are not
enclosed in guotes, but simply follow the header and delimiter, which is
usually a space. The Navg command is an example:

NAVG &4

Set Commands with Link Arguments — are formed by specifying a
header, following it with a delimiter, and then adding a link, a colon and an
argument. Multiple sets of link arguments can be specified by placing a
comma between each link argument. Links can follow a command header in
any order.

The ENCdg command is an example of a set command that takes link argu-
ments. ENCdg has two links, WAVErm and SET

ENCDG WAVFRM:BINARY
ENCDG SET:ASCIT

ENCDG WAVFERM:BINARY, SET:ASCIT

Set Commands with a Mix of Link and Non-link Arguments — are
formed by specifying a header, foilowing it with a delimiter, and then adding
comma-delimited link arguments and/or non-link arguments {usuaily in any
order).

For example, the following coPy command sets the PRInter link to
TEK4696 and specifies the sTart argument for the Copy header:

COPY PRINTER:TEK4696, START

Syntax and Commands
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Queries

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

Query commands have three basic structures:
»  Set command headers that are made into queries.
These are formed by placing a question mark (?) after the header and

omitting the set command argument.

NOTE

In query examples, the guery command Is shown in bold type and
the instrument response is in regular type.

AVG?
AVG ON

®  Set command headers with iinks that are made into queries.

These are formed by placing a guestion mark {7) after the header,
omitting the colon and argument for each link, and separating each link
being queried by a comma. Query links may follow a quety header in
any order.

ENCDG? WAVFRM
ENCDG WAVFRM:BINARY

When query links are omitted, ali links and their current arguments are
returned.

ENCDG?
ENCDG SET:ASCII, WAVFRM:ASCIT

»  Queries that have no set-command equivalent (these are called “query-
only.™

An example of a query-only command is MvRam?, which returns the
number of bytes of nonvolatile RAM available for storing front panel
settings:

NVRAM?
NVRAM 104376
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Multiple Query Forms

Most set/query commands have only two basic forms of query: spegcific
{<header> ? <link> [ { , <link> } ... 1 ) andgeneral
{<header> ?).However, some commands have additional query forms
because of their ability to specify a particular trace, channel, or color. These
commands are:

ADJPRACE [ <ui> 1 ?
CH [ <alpha><ui> 1 ?
COLOR<ui>?

TRACE [ <ui> ] 7

NOTE

<uiz> s an unsigned integer value which in these examples repre-
senis a trace number (1 to 8) or a channel (1 to 4.

The multiple query forms of these commands return information ranging
from most specific to most general.

For example, the CH [ <alpha> { <ui>» ] 1 command can produce
queries in four basic forms:

m  CH<alpha><ui> % <link> [ { , <link> } ... 1]

This form returns the specified links and argumaents for the specified
channel (<ui>) only.

B CH<alpha>»<ui> ?

This form returns all links and arguments for the specified channel.
B CH?

This form returns all links and arguments for alf channels.

The AbJtrace<uis, COLor<uis, and TRAce<ui> commands are similar,
in that you can specify the trace number (<ui>) or query all traces by omit-
ting <uzi>.

Using Query Responses as Commands

Any response to a query that has a corresponding set command can always
be returned to the instrument as a valid command. This makes it easy to
save a response from the instrument in a string variable, then send the
contents of the string variable back to the instrument as a command when
you want to refurn the instrument to its previous state.

2-8
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For example, the response to the following query could be used as a set
command;

ENCDG? WAVFRM, SET
ENCDG WAVFREM:BINARY, SET:ASCTT

The response to a query that has no corresponding set command (a query-
only command) may not be returned to the instrument as a set command
string. Any such attempt always results in a syntax error,

For example, if you sent the next example query to the instrument and then
tried to send the response (NVRAM 104376) as a set command, you would
get a syntax error.

NVRAM?
NVRAM 104376

However, a query response that includes a mixture of sef, set-only, and
query-oniy links can be returned to the instrument as a set command with-
out generating a syntax error. In such cases, the instrument simply ignores
the attempted modification of the query-only link(s}.

For exampie, the response from the CHM1? query (or from any form of the
CH command guery whare you don't specify a link), inciudes a response
from the UNTITS query-only link. However, the instrument lets you return the
query response from such a command as a set command without causing a
syniax error.

Concatenating Commands

Any combination of set and/or guery commands may be joined with a
semicolon. Thus:

RQS ON
ENCDG?
UPTIME?
may be combined as:
RQS ON; ENCDG?; UPTIME?

The response to a command message containing more than one quety
consists of two or more messages, separatad by semicolons.

Thus, for the query commang:
RQS?; EVENT?
the query response might be:

ROE ON; EVENT 0, RS is ON, ...S8RQ pending”
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Defining New Command Strings

The instrurnent provides a command {DEFine) that enables you to create
new command names. That is, you can rename an existing 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:

DEFINE “DATIME?”, “DATE?; TIME?”

Also, there is an UNDEF command to remove any or all new commands that
you have created. So, to rernove the previous example, give this command:

UNDEF “DATIME?”

The DEF? query command will return a list of all defined strings and their
associated command definitions. To query for a list of defined command
strings, give this command:

DEF?

DEFTNE *DATIME?”, "DATE?; TIME?”;DEFINE "E”,"rs232Z
echo:on’ ;DEFINE “V*,"rs232 verbose:on”

Measurement (<meas>) Commands

The symbol <meas> represents one or more of the instrument measure-
ments. For example, <meas>? represents a measurement query, such as
rM3?. Each «meas>? measurement has its own entry in the command set.
Refer to the <meas>? entry for a list of alf the measurements.

The STAT? guery returns measurement statistics (mean and standard
deviation) for the measurement selected with the STATIstics MODE com-
mand. See the <meas>? entry for a list of measurements.

Waveforms and Traces

The terms waveform and trace both pertain 1o signals acquired or stored by
the instrument; but are not interchangeable in command syntax. Some
headers begin with Wrbexr (8.9., WrMPre, WFMScaling),; other headers,
links, or arguments use TRAce<ui> (€.g., TRACE3) form.

2-10
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Command
Processing
Conventions

Command processing conventions are rutes that specily how the instrument
interprets commands you send to it, or how it handles input/output to or
from a GPIB or an RS-232-C interface port. Command processing conven-
tions relate to such things as: abbreviating commands being sent to the
instrument, getting “long-form” or “short-form” responses from the
instrument, using upper or lower case characters in commands, using
quoted command strings, and special considerations for each type of inter-
face.

Abbreviating Commands

Each command reserved word (header, link, or argument) that is transmitted
to the instrument has an abbreviation. Abbreviations are used in examples in
the Command Set section; the abbreviated spelling is shown with uppercase
letters in the header, ink, and argument syntax blocks. The complete fist of
reserved words and their abbreviations is in Appendix B, Reserved Words.

For exampie, the reserved word:
TBMain
may be abbreviated to:

TBEM

Getting Long-form or Short-form Responses

The LoNgform command determines whether the instrument responds to
gueries in long form or short form. n long form, queries return fully speiled
reserved words, and an event guery returns both the numeric event code
and its associaied message string. In short form, queries return abbrevi-
ations of reserved words and event queries return only the numeric event
code.

NOTE

Long form is easier to read; short form is more efficient during data
transfers.
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The following two examples are with LONg form set 1o ON:

ENCDG? WAVFRM
ENCDG WAVFRM:ASCIIT

EVENT?
EVENT 250, “NO TRACES DEFINED”

NOTE

Note that the LONg form commmand only affects instrument re-
sponses; set commands and queries can always be sent to the
instrument in either fong or short form. Examples i this book use
abbreviated command spellings; responses are in long form.

Here are the same exampiles with LONg L orm set 1o OFF:

ENCDG? WAVFRM
ENC WAV:IASC

EVENT?
EVENT 250

Using Upper and Lower Case

The CSA 803A and 11801B accept both upper and lower case alphabetic
input data. Thus, the following two commands are recognized as identical:

RS ON
rgs on

The instrument returns the same case of alphabetic data to the GPIB or
RS-232-C ports as you enter from within a guoted string.
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Using Quoted Strings

Some commands accept or return guoted string (<gstring>) data; for
example, the <gstring> argument to the DATE command contains the day,
month, and year. The rules for quoted string usage are described below.

The maximum length of any quoted string is 127 characters, excluding
delimiters (unless noted otherwise in the Command Sef section).

An apostrophe {') or & quotation mark ("} is & valid string delimiter.
However, quoted string data returned to the controfier (query data) is
delimited soiely with guotation marks.

The same type of delimiter that opens a quoted string must ctose that
string. Examples:

“this is a quoted string” and 'so is this’
‘But this is not a quoted string”

You can mix quotation marks and apostrophes within a string i the
previous rule is followed. For example:

~thig is an ‘acceptable’ string” and 'so is” this’

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

~double »» quote” and ‘single "' quote’

For GPIB transfers, a quoted string may not be terminated with:an EOI
interface signal prior to the closing delimiter.

For example, a missing end-quote after the command TESt in the
command betow produces an invalid string.

“test<FQOI>

A carriage return or line feed embedded within a quoted string does not
terminate that string but is considered to be just ancther character in the
string.

A guoted string may not include an embedded ASCIIF NULL
character (0).
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Terminating Messages

Message terminators are transmitted by a sending device to let receiving
devices know that message transmission is complete. The CSA 803A and
11801B allow you to select a message terminator that is compatible with the
controller or terminat you are using.

Terminators for the RS-232-C interface — are selected through the
front panel using the GRIB/RS232C pop-up menu from the Utility major
menu or through the interface using the r5232 command. RS-232-C termi-
nators are:

®»  CR (carriage return)

u  LF (line feed)

m  CR/LF (carriage return foliowed by line feed)
x| F/CR (line fead foillowed by carriage return)

Line feeds and carriage returns embedded within binary block (<bhlock>)
data are treated as data bytes, not as message terminators. Once the
instrument begins reading a binary biock, line feeds and carriage retumns 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/RS232C pop-up menu from the Utility major
menu. GPIB terminators are:

n  EOI (assert EOI management ling with the last byte of transmigsion)

m  EQVLF dransmit line feed as last character and assert EO! line)

Using White Space

All command elements (headers, links, arguments, or punctuation} may be
preceded or followad by white space, defined as:

®  For R5-232-C — as bianks and carriage returns or line feeds that pre-
cede a header

8 For GPIB with the EQl terminator — as any combination of blanks,
carriage returns, or line feeds

m  For GPIB with the EOI and line feed terminator — as any combination of
blanks or carriage returns {blank characters)

Thus, the following example:
ENCDG WAVFRM : ASCIT , SET : BINARY
is equivalent to:

ENCDG WAVFRM:ASCIT, SET:BINARY
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Null Commands

Commands consisting solely of any combination of blank characters, car-
riage returns, and line feeds are called nult commands. Nuil commands are
ignored and do not produce an error.

I/O Buffers

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

I/O 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
Cutput buffer.

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

If an external controller fills an input buffer before the instrument has an
opportunity to process the contents, the instrument holds off the external
controlier {with GPIB interface signals or RS-232-C flagging) until the buffer
has been processed, leaving room for more input data.

Likewise, if a query response filis an output buffer, the instrument stops
sending data to the buffer until some of the data are read by the external
controller or terminal. N

When a New Message is Received at the GPIB Port — the
instrument unconditionally clears its GPIB output buffer (no etror is
reported). This means that the GPIB output buffer of the instrument must be
read by the controller after each message containing a query, or the
response will be lost (overwritten).

When GPIB Input and Output Message Buffers are Full — the
instrument unconditionally clears the GPIB output buffer. An execution error
is also reported (event code 203, /O buffers full™}.

If the GPIB Buffers Are Empty — and the instrument is talk-addressed
and not currently processing a GPIB command, it returns a Talked-With-
Nothing-To-Say (TWNTS) message to the controlier. This message is one
byte with all eight bits set, ended by a message terminator (FF<EQ/>). itis
then up to the controiler program 1o take appropriate action.

If the RS-232-C Qutput Buffer is Empty — and an external device
attempts to read data from the R8-232-C port, the external device will
“hang” the interface (no further input/output operations wiil be possible).
This condition cannot occur when using a computer or ferminal to send
commands interactively to the instrument over the R8-232-C interface.
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NOTE

if a "hang” condition occurs, consult your controller or ferminal
operator manual for restart instructions.

This condition may occur when executing a program that expects input from
the instrument’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 instrument receives a Device Clear (DCL) or Selected Device
Clear (SDC) interface message from the GPIB, it does the following:

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 instrument.

DCL and SDC interface messages do not change instrument settings or
stored data, and do not interrupt front panet control or non-programmabie
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

®  Using Verbose mode

= Processing “break” characters

m RS-232-C /O errors

When Transferring Binary Block Data — using the R5-232-C port, note
the foliowing points:

® Do not transmit binary block data to the instrurmert when ECHO is set to
ON. Attempting to do so causes the input biock to be discarded and
generates event coda 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.
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= All eight bits of a binary block data byte contain meaningful information.
To ensure that all eight bits are received or transmitted, an R5-232-C
device must be configured to receive and transmit eight-bit characters
(set the RS-232-C word length to eight bits}.

For example, an IBM-compatible coniroller uses this MS-DOS command
to set up its RS-232-C interface:

MODE COM1:9600,n,8,1

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.

You can turn echo on or off from  the front panel by selecting GPIB/R$232C
from the Utility major menu and touching the Echo selector, or you can send
the commands: RS232 ECHO:ON Or RS232 ECHO:OFR

When you are using a computer program to transmit commands to the
instrument (for example, when a BASIC program is being used to control the
instrument via the R8-232-C port), ECHO should be set to OFF

When you are using a CRT or hardcopy terminal, or a computer running
terminal emutation sofiware to send commands interactively to the
instrument via the RS-232-C port, ECHO should be set to ON.

When ECHO is set to ON, it has the following effects on command input:

® The instrument solicits command input with a “>" prompt. When this
prompt appears on an R3-232-C device, enter a valid command and
terminator.

®  All command input is buffered. Therefore, commands will not be ana-
lyzed or executed until a terminator is received at the RS-232-C port. (As
you may recall, R3-232-C /O is normally not buffered, which means that
each input character is processed as soon as it is received at the
RS-232-C port.)

®  Until the command is terminated, it may be edited with any of the follow-
ing special characters:

CONTROL-R retypes the current input command and places the cursor
fo 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 erases the character to the left of the cursor {the effect of
the backspace character is compatible 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).

DEL or BUBOUT same function as BACKSPACE.
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BACKSLASH (\) use the backslash to place special editing characters
(CR, LF, BACKSPACE, DEL, CONTROL-R, or CONTROL-U} in a quoted
string. To place a backslash character in a quoted string, enter two
conseacutive backslashes ("\\" is interpreted as *\"}.

®  Command input is discarded i it exceeds 256 bytes {the input buffer
size) before a terminator is entered. if this happens, 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 representa-
tions shown in Tabie 2-5.
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Table 2-5: Non-printable ASCIl Character Representations

ASCH Echoed ASCH Echoed
Character Character Character Character
NUL (0) ~@ DC2 (18) ~R!
SOH (1) ~A DC3 (19) ~g?
STC (2) ~B
NAK (21) ~Ut
BS (8) ~H1
HT (9) ~
LF (10) ~J SUB (26) ~Z
ESC {27) ~
FS (28) ~\
CR (13) ~M! GS (29) ~]
RS (30) ~ A
us (31) ~
DC1 (17) ~QF DEL (127) ~ 1

1 Only echoed when preceded with a backslash.
2 Only echoed when soft flagging is disabled.

Using Verbose Mode — causes the instrument to return a response for
each command sent. When VERBose is set 10 OFF, only valid queries return
a response from the instrument.

You can turn verbose on or off from the front panel by seiecting GPIB/
RS232C from the Utility major menu and touching the RS232C Parameters
Verbose selector, or you can send the commands RS232 VERBOSE:ON or
RS232 VERBOSE:0FF

When RS-232-C VERRBOSE is set to O, each semicolon or terminated input
command causes the instrument {o return one of these responses:
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OK Returned for a successfully executed set
command

<guery response> Returned for a successiully executed
query

EVENT <NRI>[,<gstring>] Returned when the instrument detects an
error while parsing of executing a query/
set command, where the <WrI> value
represents an event code, and the op-
fional <gstring>is an event code de-
scription string that describes the numeri-
cal eveni code. The event code descrip-
tion string <gstring>is only returned
when LONgform is set to ON.

lf more than one error is detected while
parsing a query or set command, only
one EVENT response is returned to the
RS-232-C port. All cther errors are
stacked and may be polled with the
STRYTE? Of EVENT? commands.

Table 2-6 demonstrates typical response behavior with VERBose mode set
to om.

Table 2-6: Exampies of Responses with VERBOSE ON

Input Command(s) CSA 803A/11801B Response

LONGFORM OFF OK

ITNPUT STOL;RS2327 BAUD OK;RS232 BAUD: 9600

JUNK; INTIT; INPUT? EVENT 156, 0K; INPUT STOL

JUNEK ; INIT EVENT 156;0K

When RS-232-C vERBose is set to OFF, only valid queries cause the
instrument to return responses to the RS-232-C. Valid set commands, invalid
set commands, and invalid queries elicit no response event messages from
the instrument. Errors associated with invalid commands are not discarded;
they are stacked and may be polied at any time by using the STBYTE? or
EVENT? commands.

Table 2-7 demonstrates typical response behavior with VERBose set ic OFF.

Table 2-7: Examples of Responses with VERBOSE OFF

input Command(s) CSA 803A/11801B Response
INPUT STOL;RS2327BAUD RS23Z BAUD:960G0

JUNK ; INIT; INPUT? INPUT STOL1

JUNK ; INIT {none)
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Verbose mode affects event communication at power-on. When the
instrument is turned on and completes its power-on cycle, the instrument
communicates events differently depending on the state of the verbose
function.

NOTE

The factory default state for verbose mode is off.

m  When VEREose is sef {0 O at power-on, an asynchronous message is
written to the RS-232-C port. This message reports either that the instru-
ment is operating satisfactorily (Event 401, Powsr on), or that diagnos-
tics have discovered a fault {(Event 394, Test completed and
failed).

a  When VERBose is 56t 1o OFF at power-on, no asynchronous messages
are written 10 the RS-232-C port. Instead, power-on events are stacked
in the usual manner.

When the instrument Senses a BREAK Signal — at the RS-232-C
port, it returns a special message that acknowledges this transmission. The
form of the acknowledgement message depends on whether ECHO is set to
ON or OFF.

®  When ECHO is set to ON, the instrument signals that it has processed
the BREAK signal by echoing a new prompt symbol (for example, >) for
command input.

®  When ECHO is set to OFF, the instrument signals that it has processed
the BREAK signal by sending the following character string to the
RS-232-C device:

DCL<terminator>

Recepticn of the BREAK signal clears the BRS-232-C input and output buffers
and restarts the instrument’s R3-232-C message processing. BREAK signals
do not change instrument settings or stored data, and do not interrupt front
panet operation or non-programmabile functions.
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RS-232.C /O Errors — are reported when there is a problem with parity,
framing, or input buffer overruns.

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

See Table 2-8.

Table 2-8: RS-232-C {/O Errors

/O 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 BS-232-C port {indicates baud-rate
mismatch)

input Bufier 655 Software or hardware input buffer overflowed

Overrun with data (caused by improper or nonexistent
flagging)

To recover from /O errors, the CSA 803A/118018B RS-232-C interface takes
the foliowing actions:

NOTE

During these /O error recovery steps fwhen ECHO is set to OFF),
the instrument may process incomplete commands, causing spuri-
ous synitax or semantic errors to be reported.

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

= When ECHO is set to ON, ali buffered but unparsed input data are
discarded and you are prompied again for input.
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This section presents the command set in two ways. First, the commands
are presented by functional group. Second, they are listed aiphabetically.
The functiona groups are shown in Table 2-9. The alphabetical list provides
more detail on each command.

Functional Groups

Table 2-9 lists the groups and their function(s). Table 2-10 on the following

two pages show all the commands grouped by function.

Table 2-9: Functional Groups in the Command Set

Group

Functions Controlled

Acquisition

Acquisition (sampling) of traces

Calibration

Self-calibration functions

Channesl

Sampling head vertical parameters

Cursor

Trace cursor selection and positioning

Data Transfer

Transfer of trace daia and front panel settings to
and from the instrument

Diagnostics

Self-tests and extended diagnostics

Display and Color

Display, Histogram, Mask testing, and color
parameters

External /O

Printer parameters, debug functions, and
R3-232-C parameters

Label and Text

Placement of user-defined labeis and text

Measurement

Measurement functions

Miscellaneous

System and front panel functions

Status and Event

Instrument event reporting, hardware identification,
and configuration information

Time Base

Main and window record length and position

Trace and Settings

Creation and removal of traces and asscciated
front panel settings

Triggering

Triggering parameters
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Table 2-10: Command Groups

Acquisition Calibration Channel Cursor
ACONuUm? CAlibrate CH CURSor
ACQuisition DAFiltering CH? DOT1ADS
AUTOSet DAMeagrel RHOPoSs DOT2ADbs
AVG DCCmp DOT1Rel
CONDacqg DIV2 DOT2Rel
BNV TBRCalmode HlBar
FFT HZBar
FMOde RM(OZero
NAVY YV1Bar
NENV V2Bar
NGRAded
NHISt.pt
NWAY frm
Data Transtfer Diagnostics Display and External 1/0
Color
ABBwimpre DIAg? COLor AL TinkJet
BYT.or TESC CCLor DEFault BITMap
CURVe DIsPlay COPy
ENCdyg DSYS DEBug
INPut GRatlcule FEOL
0UTput HISTOgram HPGL
SET? MASK PINSG
VePCurve? MASKDefine PINZ4
WAVErm? MASKStat RS232
WFMPre STATHIst TEK46%92
TEXLC TEK46926
USEREve TEK4697
Label and Text Measurement Miscellaneous/
System
LAaBADbs AMPLitude? PDElay? ABRSTouch
LABel COMpare PERioA? BCOrrection
LARBRel CROsg? PHAge? DATE
TEXt DUTy? Pp? DEFine
EXTInction? REFSET DSYmenu?
EYEPattern RISetime? FPAnel
FALltima? RMS? FPUpndate
FREg? SFRequency? INItC
JiTter? SMAgnitude? LONgform
MAX? SNRatio? POWaron?
MEAN? STAT? SPEaker
<meas>"? STATIstlcs TIMe
MEAS? THD? UNDEF
MID? TOPBase UPTime?
MIN? UNDershoot?
MPAram WIDth?
MSLIst YTEnergy?
MSNum? ¥YTMns_area?
MSYs YTPls_area?
NOIse?

OVErshoot?
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Table 2-10: Command Groups {(Cont.)

Command Groups

Status and
Event

Time Base /

Horizontal

Trace and
Settings

Triggering

EVENT?
In?
NMAskK
RQS
SAMid?
SROMask
STRyte?
UIpe

MAINPOS
TEMain
TRWin

ADJtrace
CLEar
DilLete
DISPNum?
FPSList?
FPSNum?
HREfpt
MAXTranuam?
NVRam?
RECall
REMove
SELect
SETsed
sT™D? (11801EB)
STOL1st?
STONum?
STORe
TRAcCe
TRALISL?
TRANuUM?
WrMScaling
WIN
WINList?
WINNUm?

TRIgger
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Acquisition

The Acquisition commands control trace acquisition. The commands are

presented in three groups: commands that controt sighal acguisition, such
Commands as ACQuisition in Table 2-11, commands that control trace functions,
such as AVG in Table 2-12, and commands that affect acquisition parame-
ters, such as Navg in Table 2-13,
Table 2-11: Signal Acquisition Commands

Command Meaning

ACCQulsition Starts and stops unconditional trace acquisition.

AUTOSet Adjusts the trace signal for optimal display.

CONDacgy Controls the condition(s) on which the acquisition
of traces stops.

Table 2-12: Trace Function Commands

Command Meaning

AVE Turns trace averaging on or off. (Averaging can
also be defined in the trace description; use the
TRAce cammand in the Trace and Settings group.)

AVG . ENV Turns both frace averaging and enveloping on or
off. {Can also be defined in the trace description;
use the TrRace command in the Trace and Setlings
group.}

ENV Turns trace enveloping on or off. (Enveloping can
also be defined in the trace description using the
TRAce command,)
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Table 2-13: Acquisition Parameter Commands

Command Meaning

ACONum? Returns the number of acquisition systems.

NAVY Sets the number of acquisitions to be used in trace
averaging.

NENV Sets the number of acquisitions to be used in trace
enveloping to halt conditional acquisition.

NGRAded Sets the number of bins that must overflow on a
color graded display to halt conditional acquisition.

NEISt.pt Sets the number of data points that must be
included in a histogram to halt conditional
acquisition.

NMMask Sets the number of mask hits that must be
acguired to stop conditional acquisition.

NWAVErm Sets the number of trace records that must be

processed into histogram, color graded, or masks
to halt conditional acquisition.
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Calibration The Calibration commands initiate instrument self-calibration features and
report on their condition. Calibration refers to the state of accuracy of the
Commands instrument. The Calibration and Status commands are shown in Tabls 2-14.

Table 2-14: System Calibration and Status Commands

Command Meaning

CALibrate Performs manual or automatic calibration of a
specified sampling head channel.

DAPiltering Delay Adjust Filtering sets the hardware filtering
constant used by the deiay adjustment command,
CAaLibrate DADJ.

DaMeasref Sets the inter-head delay to mid-range for the
specified sampling head channet,
DCOmE Sets continuous strobe delay calibration or or off.
DIV2 Halves the internal calibrator frequency.
TBECalmode Sets the time base calibration mode.
Channel/Vertical The Channel/Vertical commands set and query the vertical parameters of an
Commands input channel. The CH<ui> command has a large number of links, some of

which are specific {0 a sampling head type. The Channel/Vertical commands
are shown in Tfable 2-185.

Table 2-15: Channel/Vertical Commands

Command Meaning

CH Sets the vertical parameters for the specified
channel.

CH? Returns the vertical parameters for all channels.

RHOPoOS Sets the rho calconstant on the specified trace.
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Cursor Commands

Cursor commands control the creation and placement of cursors on traces.
Cursors are positioned with the dot or bar cursor commands. Use the
CURSOR command to display the cursors and control the readout in the
Cursor men, (The readouts show the difference (A) between the cursors.)
The four cursor types are split dot, paired dot, horizontal bar, and vertical
bar cursors. The Cursor commands are shown in Table 2-16.

Table 2-16: Cursor Commands

Command Meaning
CURSor Selects cursor operating characteristics.
DOT1Abs Positions the first and second split or paired
DOT2Abs cursors to specified absolute locations.
DOT1Rel Positions the first and second split or paired
DOTZ2Rel cursors relative to the DOT1abs and DOT2ALs
locations, respectively.
HiBar Positions the first and second horizontal bar
H2Bar cursors to specified absolute locations.
RHOZero Calibrates the rho scale for the selecied trace,
V1Rar Positions the first and second horizontal bar
V2Bar cursors to specified absolute locations.

Cursors and the Selected Trace

All cursor commands and queries apply to the selected trace. When no
traces are defined, there is no selected trace. Curscr parameters cannot be
set or gqueried without a selected irace.

By default, the most recently defined trace is the selected trace. Use the
sELect command o select a different trace when more than one trace
appears on the display.

Each displayed trace has a unique set of cursor parameters. Therefore,
cursor queries and set commands access cursor data that apply only to the
selected trace. Altering the cursor parameters of the selected trace has no
effect on the cursor data of any other trace.
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Cursor Positioning Methods

Dot cursors may be horizontally positioned by graticule divisions, percent-
age of the trace record length, or horizontal units of the selected trace. Dot
cursors can also be positioned relative to their current position.

Bar cursors may be horizontally or verticaliy positioned by graticule divisions
or the units of the selected trace.

When cursors are positioned or queried by graticule divisions, use the
ilustration shown in the DOT1abs command entry in the Command Set
subsection to interpret the dimensions of graticules.

Data Transfer Data transfer commands transfer trace information and front panel settings

Commands to and from the instrument ihrpugh the external interfaces. The Dgta Trans-
fer commands are presented in two groups: data transfer execution com-
mands in Table 2-17 and data transfer parameter commands in Table 2-18.

Table 2-17: Data Transfer Execution Commands

Command Meaning

CURVe Transfers unscaled frace data. Scaling information
is included in the trace preamble. (See WrMrre
command.)

SET? Returns the front panel settings o the controllet,

VPlurve? Transfers all trace records used in a variable
persistence trace.

WAVEzm? Returns the trace preamble and trace data points

for the trace specified by CUTPut. WAVErm? is
equivalent to entering WFMPRE? ; CURVE?

WEMDPre Contains the links of the trace preamble,

Table 2-18: Data Transfer Parameter Commands

Command Meaning

ARBwfmpre Controls whether a wrpre? query refurns all links
or an abbraviated set of links.

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

ENCdg Setects ASCIl or binary format for data transfers.

INPut Selects the memory location in which to store a

trace transferred to the instrument.

OUTput Selscts the stored or displayed traces to be
transferred from the instrument.
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Retrieving Trace Data From the Instrument

in general, the controller retrieves trace data from the instrument in the
following sequence:

1. Usethe ENCdg command to select trace encoding {ASCII or binary).

2. lf binary encoding is in effect, use the BYT. or command to select the
binary data transmission order {158 or MSB) appropriate for the target
controller,

3. Usethe ouTput command to select the stored or displayed traces that
are to be retrieved.

4. Finally, use wFMPre? and CURVe? {or WAVErm?) 1o query the instrument
for the preamble and unscaled trace data of the trace selected by
OUTout.

Notice that once you establish trace encoding and the binary data transmis-
sion order, steps 1 and 2 can be omitted for all subsequent retrievals.

Sending Trace Data to the Instrument

In general, trace data are sent back to the instrument as a stored trace in
the following sequence:

NOTE

The controller normally sends trace data that came from a previous
query.

1. lithe trace data are binary encoded, use BYT. or to specify the trans-
mission order of the returned data.

2. Usethe 1nrut command to select the stored trace location where the
data will be written.

3. Use the wF¥Pre command to return the trace preamble io the
instrument.

4. Finaily, use the CURVe command to return unscaled trace data to the
instrurment.
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Di agnostics The Diagnostics commands invoke self-tests diagnostics or extended diag-
Commands nostics. The Diagnostics commands are shown in Table 2-19.

Table 2-19: Diagnostics Commands

Command Meaning
DIBg? Returns the resuit of the diagnostic tests.
TESt Performs self-test or extended-test diagnostics.

TESt deletes all user-defined expansion strings created with the DEFine
command, resets the TEXt X:, Y: coordinates to 0,0, and removes user-
entered text from the dispiay.

j Display commands control how traces appear on the display, Histogram
Display and Color
Commands analysis, and Mask testing. Color commands determine the colors used on
the display. The Display and Color commands are shown in Table 2-20.

Table 2-20: Display and Color Commands

Command Meaning

COLor Determines the colors used for traces and other
display features.

DISPlay Controls dispiay intensity, number of graticules,
dot/vector mode, and transfers of color graded
pixel data.

DSYS Selects the Display Modes major menu to enable
Histograms and Mask testing.

GRAticule Sets X and Y axis units and scaling.

HISTOgram Controls veriical and horizontal histogram displays
for active traces.

MASK Creates mask polygons for trace testing.

MASKStat Starts Mask test of traces and returns Mask
statistics.

STATHist Returns statistical information created by the
HISTOgranm function.

TEXE Writes user defined character{s) to a selected area

of the screen.
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External 1/O The External 1/O commands produce hardcopy printout of the display, set
the parameters for the RS232 interface, and control the debug feature for

Commands the GPIB and RS-232-C interfaces. The External /O commands are pres-
ented in two groups: interface commands ir Table 2-21 and printer com-
mands in Table 2-22.

Table 2-21: Interface Commands

Command Meaning

DEBug Displays the ASCII commands on the front panel
as they are executed via the specified interface.

FEOL Forces a message terminator in a command string.

RER232 Sets the parameters of the R8-232-C interface.

Table 2-22: Printer Commands

Command Meaning
LTinkjet Controls HP Thinkjet and HP LaserJet printers.

BITMap Controls screen capture by an external computer.

COPy Produces a printout of the display.

HPG1 Controls Tektronix HC100 plotters and other
devices conforming to the HP-GL format.

PINg Controls standard Epson 8-pin bit image graphics
printers, such as the Tekironix 4644,

PIN24 Controls extended Epson 24-pin dot graphics
printers,

TEKA4692 Controls Tektronix 4692 Color Graphics Copiers

and Tektronix 46930 Color Image Printers in 4692
ermulation mode.

TEX4696 Controis Tektronix 4696 and Tekironix 4695 Color
Ink-Jet Printers.

TREK4697 Controls the Tekironix 4697 Color Ink-Jet Printer,
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Label and Text
Commands

Label and Text commands control how user text is placed on the display.
Labels are text you create to identify traces and front panel settings. The
Label and Text commands are shown in Table 2-23.

Table 2-23: Label and Text Commands

Command Meaning

LARADLs Positions the label associated with the selected
frace to an absolute location.

LABel Defines and deietes labels, and controts whether
they are displayed.

LABRel Positions the label associated with the selectad
trace to a iocation relative to its former absoluie
location.

TEXL Defines and positions a text string on the display.

Measurement
Commands

The Measurement commands iake trace measurements and control the
parameiers with which these measurements are taken. In this discussion,
the measurement system features are briefly presented, then the measure-
ment commands are defined, followed by measurement parameter com-
mands, and finally measurement execution commands. For a detailed
discussion of the measurement system, refer to the User Manual for your
instrument.

Selecting Measurements

Measurements initiated from the GPIB/RS3-232-C interface operate differently
than front panel measurements. From the ASCIH interface, measurements
can be specified for any trace or for a range of traces.

Each displayed trace has a set of user selected measurements and a set of
user controlled measurement parameters that define how the measure-
ments wiil be taken. Select measurements for a trace with the MSLIst
command. The selected measurements are taken continuously while the
Measure major menu is selected (Msvs command). Use the MEAS <ui>

‘command 1o return the measurement resuits for ail trace measurements. Or,

on the selected trace only, you can query individual measurements with
<meas>? command {e.g., RISE?, CROss 7). Individual measurement queries
are allowed regardless of the major menu selected and they need not be
specified with MSLIst,
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Measurement Modes: Hardware, Software, and Software
Statistics

The CSA 803A and 118018 support software, hardware, and software
statistical modes for taking measurements. The ¥MPARAM MMODE command
selects the mode.

The software mode (sw) calctlates measurements from the trace record
data. Most measurements can be performed in the software mode. This is
the defauit measurement mode.

The hardware mode (W) uses special hardware timer circuits to perform
timing measurements on samples before they are digitized and assembled
into a trace record. The HW mode provides measurement results much
guicker than the sw mode. Only timing measurements may be taken in the
hardware mode.

The measuremenis CROss, FALItime, FREq, PDElay, PERiod, RISetime,
and WiDth can be taken in the hardware mode. The other measurements
may be taken in the sofiware mode only.

The Software Statistical Mode (sTaT) calcuiates trace measurement param-
eters using histograms from the color graded data base. Ali measurements,
except the three Freguency Domain measurements, can be performed in
software statistics mode.

Measurement Statistics

The CSA 803A and 11801B can collect statistics on a specified measure-
ment taken on the selected irace. Select a measurement and the sample
size (number of measurement samples to include) with the sTaTIsrics
command. Use the sTaT? command to return the statistical mean, standard
deviation, and the number of sampies used. Measurement statistics are
available for software and hardware measurements only, because Statistical
measurement mode automatically produces values based cn many seis of
waveform data. :

Comparing Measurement With References

The coMpare command lets you compare a measurement 1o a reference
vaiue. The REFSET command seis the reference value to either the current
value for each active measurement or to some absolute value for a single
measurement <meas>.
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Measurement (<meas>) Commands

Four types of measuraments can be taken: timing, amplitude, area/energy,
and frequency domain. The measurements are defined in Tables 2-24

through 2-27.

NOTE

No measurements can be taken on XY fraces.

The symbol <meas> represents one or more measurements, A <meas>
measurement can be individually queried or <meas> can répresent one or
more rmeasurements in a MSList command.

Table 2-24: Timing Measurements

<meas> Meaning

CROsS The time from the irigger point to a specified
reference level crossing. MW, SW or STAT

DUy Percentage of a period that a trace spends above
the MESial level W or STAT

FALltime The transition time of a falling pulse edge, from the
distal to proximal levels. Bw, SW, or STAT

FREQ Freguency (reciprocal of the period measurement).
HW, SW, or STAT

JITter The jitter of the trace, calculated at the location
{mesial or eye cross) that you specify with the
MPARAM JITTLC command. STAT only.

PDElay Propagation delay between mesial crossings on
iwo traces (used with REFTRace). HW, 8W, or STAT.

PERiod The time between the first and next mesial
crossing of the same slope. HW, SW, Of STAT.

PHASE The phase relationship of the reference trace to the
selected trace, expressed as a value from —360to
+360 degrees. SW or STAT.

RISetime The transition time of a rising pulse edge, from the
proximal to distal levels. B4, 8w, or sTAT

WIDhth The time between the first and next mesial

crossing of the opposite slope, Hw, SW, of STAT.
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Table 2-25: Amplitude Measurements

<meas> Meaning

AMPlitude The amplitude (topiine — baseline) of the selected
trace. 8w or STAT

EXTInction The extinction ratio of the selecied trace. Three
different formulas can be chosen via the
MPiram ERMethod command. $W or STAT

MAX Maximum amplitude {most positive peak voltage).
SWor STAT

MEAN Average ampiitude (arithmetic mean voltage). sw
or STAT.

MID Amplitude midpoint, halfway between the
maximum amplitude and the minimum amplitude.
SW Or STAT.

MIN Minimum amplitude (most negative peak voltage).
SW O STAT

NCIse The noise of the trace, calculated hattway between
the left and right crossings, or halfway between the
toft and right meastrement zones. STAT only.

OVExrshoot Difference between the maximum amplitude and
the topline value, given as a percentage of the
difference between the topline and baseline values.
SW Or STAT

PP Peak-to-peak value; the voltage difference between
the maximum amplitude and minimum ampiitude.
SW or STAT

RMS True root-mean-sguare voltage. sw or STAT

SNRatio AMPLitude/NCIse. STAT ONk.

UNDershoot Difference between the baseline value and the

minimum ampiitude, given as a percentage of the
difference between the topline and baseline values.
SW Or STAT.
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Table 2-26: Area/Energy Measurements

<meas> Meaning

YTEnergy? The energy represented under the curve ofa YT
frace (this integral of the squared voltages can be
divided by the resistance of the circuit 1o yield
power measurements). Swor STAT

YTMns_area? The difference betwesn the area under a Yt curve
above a specified reference level, and the area
under the curve below that level. SW or STAT

Yipls, area? The total, absolute value of all areas between a YT
trace and a user-specified reference level. v or
STAT.

Table 2-27: Frequency Domain Measurements

<meas> Meaning

SFRequency? The spectral frequency (harmonic or peak} of the
selected trace. 5w only.

SMagnitude? The spectral magnitude (harmonic or peak) of the
selected trace. sw only.

THD? The total harmonic distortion of the selected trace,
that is, the magnitude of the fundamental divided
by the sum of the magnitudes of ali other
harmonics. S oniy.
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Measurement Parameter Group

Measurement parameters are set with the MPAram command and the
appropriate link for a specified trace. Some measurement parameters apply
ust to software measurements, some io statistical measurements, and
some apply to hardware measurements while others apply to ai three
measuremsant modes. The MParam command links shown in Table 2-28 set
the measurement parameters.

Table 2-28: Measurement Parameter (MPARAM) Links

Command

Meaning

BASeline

Sets the absolute vaiue of the baseline when
measurement tracking (MTRack) is turned off or to
TOFl ine.

DATnt

Sets the data interval {one waveform period or the
gntire measurement zone) for taking
measurements, DaInt has no effect on any timing
measurements in any mode.

DISPErsion

Seis whether the resulis of the queries JITter?
and NOIse? are displayed as peak-io-peak or
RMS deviation {Standard Deviation} values.

Isral

Sets the distal (farthest from origin) reference tevel,
gither in % of the baseline-to-topline values
{typically 90%}), or in absolute voltage, or in a delta
voltage from the baseline or topline.

ERMethod

Sets the extinction ratio method.

HNUmber

Selects the harmonic number on which the
SMagnitude and SFReguency measurements are
made when sMOde is set o BARmonic.

JITT.histpt?

Vatid only in MMOde STAT Returns the number of
histogram points used to calculate the jitter on the
trace. Updates only if JiTter is in the trace’s
measurement list and the trace is selected or a
MEAS? query is sent.

JITTLEvel?

Valid only in mMOde STAT Returns the jitter
measurement level. Updates only if JITter isin
the trace’s measurement list and the trace is
selected or a MEAS? query is sent.

JITTLOcation

Sets jitter measurement location on the trace. On
an eye diagram JITTLCcat ion ¢an be measured
at the Eye cross (Crosg) or ai the mesial
(MESial).

LMZone

Sets the left limit of the measurement zone.
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Table 2-28: Measurement Parameter (MPARAM) Links (Cont.)

Command Meaning

MESial Sets the mesial (middie) reference tevel, either in
% of the baseline-to-topline values {ypically 50%)},
or in absolute voitage, or in a delta voltage from
the baseiine or topline.

MFIltering Sets the filtering constant for hardware
measurements.

MLEvelmode Determines whether certain measurement
parameters are absolute voltage values, or
percentages of the baseline-to-topline vaiue, or
delta voltages from baseline (or topline).

MMOde Selects the hardware, software, or statistical
software measurement mode,

MSLOpe Sets the crossing slope for measurements.

MTRack Controls measurement tracking {whether you or
the instrument set the baseline and topline values).

MTRANS Sets the transition number on which hardware

measurements begin.

NOIS.histpt?

Valid only in MMODE  STAT Returns the number of
histogram points used to calculate the noise on the
trace. Updates only f NOIse is inthe trace's
measurement list and the trace is selected or a
MEAS? deuery is sent.

NOISLocation

Sets whether the noise is measured around the
trace’s topline or baseline.

PINdex

Selects the peak index on which the sMAgnitude
and SFRequency measurements are made when
sMOde is set o PEAK.

PROXimal

Sets the proximal {nearest to origin) reference
level, either in % of the baseline-to-topline vaiues
{typically 10%), or in absoclute voliage, or in a delta
voltage from the baseline or topline.

REFRaseline

Sets the absolute value of the baseline on the
reference trace when measurement fracking
{MTRack) is off or topline.

REFFiltering

Sets the filtering constant on the reference trace for
hardware measurements.

REFLEvel

Sets the reference level used in CRCs s and other
measurements, either in % of the
baseline-to-topline values (typically 30%), or in
absolute voltage, or in a delta voltage from the
baseline or topline.
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Table 2-28: Measurement Parameter (MPARAM) Links (Cont.)

Command Meaning

REFLMzone Sets the left limi of the measurement zone on the
reference trace.

REFMesial Sets the mesial (middle} reference level on the
reference trace, either in % of the
baseline-to-topline values (typically 50%}, or in
absolute voltage, or in a delta voltage from the
baseline or topline.

REFRmzone Sets the right limit of the measurement zone on the
reference trace.

REFSTLope Sets the crossing slope on the reference trace.

REFSNratio Sets the amplitude of a noise rejection centered on
the MESial level of the reference trace.

REFTOpline Sets the absolute value of topline on the reference
trace when Tracking (MTRack) is off or baseline.

REFTRace Selects the reference trace which provides the

endpoint for some measurements.

REFXsition

Sets the transition number on the reference trace
that will end hardware measurements,

RMZone Sets the right limit of the measurement zone.

sMode Selects whether the SMAgnitude oF SFRequency
maasurements are made on a selected harmonic
or peak.

SNRatio Sets the amplitude of a noise rejection band
centered on the MESial level.

TOPline Sets the absolute value of the topline when

measurement tracking (MTRack) is turned off or set
io BASeline.
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Measurement Parameter Interactions — in Table 2-29 show how
various parameters affect the measurement system,

Table 2-29: Measurement Parameter Interactions

Parameter(s) Effects

BASeline Used 1o caiculate range vaiues for PROXimal,

TOPline MESial, DISTal, REFlevel, and REFMesial
when MTRack is not set 1o BOTH and MLEvelnode
is not set to ABRSCOLute.

DAInt Limits the measurement zone for MEAN, RMS,
YTrEnergy, YiMns_area, and YTPls_area.

DISPErsion PP of RMSDEV set whether the results of JITter?
and NCIse? queries are displayed as peak-to-peak
or RMS deviation {Standard Deviation} values.

DISTal Sets the measurement end points (voltage levels)

PROXimal for RISetime and FALltime <meas>.

JITTLOcatlion

CROss Or MESial setjitter measurement location
on the trace. On an eye diagram JITTLOCation
can be measured at the Eye cross or at the mesial.

LMZone
RMZone

Establishes a measurement zone to isolate part of
atrace,

MESial

Sets measurement endpoints for DUTy, FREq,
PDELay, PERiod, PHAge, and WIDth <meas>,
and when DAInt is setto SINgle, for MEAN, RMS,
YTEnergy, YIMns_ area and YTPls_area.

MLEvelmode

Determines whether range values for PROXimal,
MESial, DISTal, REFMesial, and REFLEvel are
interpreted as percentages, or as absolute
numbers, or as deitas from baseline or topline.

MMOde

Selects hardware, software, or software statistical
measurement modes. Only timing measurements
can be taken in the hardware mode.

MTRack

Determines whether BaSeline and TCPline are
set dynamically by the instrument using
measurement tracking or are set by you. Neither,
one, or both can be set dynamically. If either
paseline and/or topline is not set dynamically by
the instrument, then it can be set by you.

MTRANS,
REFXsiticn

Selects the signal transition number on which to
begin and end the PDElay measurement. The
transitions are defined by slope, mesial level, and
filtering constant.

NOISLocation

TOPline Or BASeline set whether the noise is
measured around the trace’s iopline or baseline.
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Command Groups

: Measurement Parameter Interactions (Cont.)

Parameter(s)

Effects

REFLEvel

Sets the crossing level for CRO=s and a
comparigon level for YTins_area <meas>.
MMOde and MLEve lmode affect the range. Also
used in SFRequency and SMagnitude when
SMOde iS PEAK.

REFTRace

Selects the reference trace used with PDELay, and
PHAse <meas>. 1he reference irace has a set of
parameters that control the endpoint of some
timing measuremenis (.9., REFBaseline,
REFFiitering, REFLEvel, REFSLope, eiC.),

SNRatio

Noise filter when MrMOde set 1o sW for DUTy, FREq,
PDElay, PERiod, PHAse, and WIDth ; and when
DATInt is set to SINgle, for MEAN, RMS, YI'Energy,
YTMns_area and YIPls_ares.
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Measurement Execution Commands

The commands shown in Table 2-30 control the taking of measurements
and the measurement execution modes.

Table 2-30: Measurement Execution Commands

Command

Meaning

COMpare

Controls comparison mode. When comparison
mode is on, reference values set with the REFSET
parameter are subtracted from measurement
values; the difference is returned.

EYEPattern

Specifies that the selected trace is an eye pattern
and automatically sets the mesial af the crossing
fevel,

MEAS?

Executes and returns the values of the
measurements in the measurement list (MSLIst).

<meags>?

Executes and returns the value of the specitied
measurement {<meas>) taken on the selected
trace.

MSLIst

Selects the measurements {<meas>) for a trace
which are executed continuously in the Measure
major menu, and are execuied once at a MEAS?

query.

MSNum?

Returns the number of measurements in the
measurement list (MSL.Ist).

MSYs

Controls display of the Measure major menu which
must be selected to coliect measurement statistics.

REFSET

Sets reference values on the specified trace for
comparison measurements with the Covpare
command.

STAT?

Returns measurement statisiics (mean and
standard deviation} for the <meas> specified with
STATIstics.

STATIstics

Selects measurements for siatistics calculations.

POPRase

Selects the method of determining topline and
baseline. (No effect when MMOde is STAT)
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Miscellaneous/
System Commands

Command Groups

The Miscellaneous/System commands include front panel commands,
system status queries, and other useful functions. The Miscelianeous/
System commands are presented in two groups: front panel commands in
Table 2-31 and system commands in Table 2-32.

Table 2-31; Front Panel Commands

Command

Meaning

ABSTouch

Mimics a touch to the front panel display area or
the major menu buttons.

DSYmenu?

Returns which major menu is currently disptayed.

FPanel Controls front panel lockout.

FPUpdate Controis when front panel readouts are updated.

SPEaker Controls whether the instrument beeps when the
display is touched.

Table 2-32: System Commands

Command Meaning

BCOrrection Sets baseline correction oN or OF¥ for all aquired
traces.

DATE Sets the date on the system calendar.

DEFine Defines logical names for command strings.

INIt Initializes the system.

LONgform Controls whether the instrument returns full or
abbreviated guery responses and event
information.

POWaron? Returns the number of times the instrument has
been powered on.

TIMe Sets the time on the system clock.

UNDEF Deletes logical names previously defined with bEF.

UPTime? Returns the number of hours the instrument has

been powered on.
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Status Queries and
Event Commands

Status Queries and Event commands report identifying information and
operating status of the instrument to an external controlier or device. Status

queries are presented in Table 2-33 and Event commands in Table 2-34.

Table 2-33: Status Queries

Command

Meaning

IDe

Returns version numbers of system firmware.

Returns serial numbers of the instrument and its
sampling heads.

Table 2-34: Event Commands

Command

Meaning

EVENT?

Returns event code information.

ROS

Sets whether the instrument assarts the SRQ line
after an event occurs (GPIB only).

SAMIG?

Returns the model number of sampling heads.

SRQOMask

Controls (masks) reporting of certain classes of
event.

STBvte?

Returns status byte information (RS-232-C only}.

Time Base/

The Time Base/Horizontal commands conirol horizontal position, establish

: acguisition scaling, and select a time base. The Time Base/Horizontal group
Horizontal contains the commands shown in Table 2-35.
Commands
Table 2-35: Time Base/Horizontal Commands
Command Meaning
MAINPOS Sets the horizontal position of the main trace
record with respect 1o the trigger.
TEMain Sets the main horizontal {time base) parameters.
TBWin Sets the window horizontal {time base)
parameters.
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Trace and Settings
Commands

Command Groups

Trace and Setting commands select, store, remove, and specify trace and
front panet setting (FPS) characteristics. Trace and Settings commands are

presented in two groups: Trace commands in Tabie 2-36 and front panel
settings commands in Table 2-37.

Table 2-36: Trace Commands

Command

Meaning

ADJtrace<ui>

Controls pan/zoom mode, vertical size and
position, and window trace separation.

CLEar

Discards acquired data for displayed traces.

DELete

Deletes stored traces or front panel settings.

DISPNum?

Returns the number of traces displayed.

HREfpE

Sets the horizontal pivot point about which a trace
is expanded.

MAXTranum?

Returns the highest trace number possible with the
current configuration. (With the CSA 803A, the
returned number is always 8.)

REMove

Discards displayed traces and their descriptions.

SELect

Designales the selectad frace.

STD [<ui>] ?

118018 oniy. Returns the saved trace description
specified by <ui> When <ui> is omitied, returns
all saved trace descriptions.

SToLigt?

Returns a list of all stored traces.

STONum?

Returns the number of stored traces.

STCORe

Copies displayed fraces to memory.

TRACa<ui>

Defines a trace and its characteristics.

TRALisL?

Returns g list of all displayed traces.

TRANUm?

Returns the number of dispiayed traces.

WFMScaling

Sets a scaling fiag to create new traces in fast
{integer) or high-precision (floating-point} mode.

WIN

Sets a variety of window trace parameters
including window position and autowindow
placement.

WINList?

Returns the numbers of displayed window traces.

WINNum?

Returns the total number of defined window traces.

CSA 803A & 11801B Programmer Manual

2-47



Command Groups

Table 2-37: Front Panel Settings Commands

Command Meaning
DELete Deletes stored traces or front pane! settings.
FPSList? Returns & list of stored front panel settings.
FPSNum? Returns the number of stored front panel setiings.
NVRam? Returns the amount of available nonvolatite RAM.
RECall Recalls stored front panel settings from memory.
SETseqy Controls sequencing of front panel settings.
STORe Stores front panel settings in nonvolatile RAM.
Triggering The Trigger command selects and defines the operation of the triggering

Commands system. The Trigger command is shown in Table 2-38.

Table 2-38: Triggering Commands

Command Meaning

TRIgger Sets trigger parameters such as source, level,
mode, and slope and returns its current status.
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Alphabetic Command
Summary

The following key for the Alphabetic Command Summary provides a quick
definition of symbols and data elements used in Table 2-39.

> 2= Defined item

} ;1= 0One item from group required
] ;1= Optional item(s)

}

<
{
{
{ = Grouped items
|

.= Exclusive OR
FPS ::= Front Panel Setting
<NR1> sz Signed integer
<NR2> = Floating point, no exponent
<NR3>» = Floating point with exponent
<NRx> = { <NR1> | <NRZ> | <NR3> )}
<ui> = Unsigned integer
<curve datas> = Tek Codes and Formats binary biock data {<bblocks>}
ot ASCli data points { <NR1>{ {,<NRl> }...} }
<meass = One or more of the measurement commands that

apply 1o the selected waveform unless a specific
waveform is designated

<gstring> 1= Quoted string

? .= Query-only header of link

HEAder Header, link, or argument; minimum spelling in Caps
RESponse Query response; minimum speifling in CAPs

Commands are set/query unless otherwise noted. Query-only headers are
foliowed by a 2. Query-only links are indicated with a leading 2; the argu-
ment(s) in parentheses after the colon show the response form. (Do not
enter the colon when querying a link.)
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Table 2-39: Alphabetical Command Summary

Command Link Set/Query Only
ABBwfmpre { ON | CFF }
ABSTouch <NREx>, <NRx> <NRx>, <NRx>
ACONum? Query Only
ACQuisition { RUN | STOP }
ADJtrace<ui> <Iink>:<arg> CCLor: <arg>
GRLocation: { UPPer | LOWer }
HMAg: <NRx>
HPCsition: <NRx>
PANzoom: { ON | OFF }
TRSep: <NRx>
VPOgition: <NRx>
VBIze: <NRx>
Alftinkdjet <link>:<arg> Dikection: { HORiz | VERt )}
FORMat: { DRAft | HIRes | REDuced )
PORt: { CENTRonics | GPIb | RS232 }
AMPlitude? Query Only
AUTOSet [ <link>: ] <arg> HORiz: { ON | OFF )}
MASK: { AUTO | MANual }
MCDe: { EDGe | PERiod }
sMoFfadi: { ON | OFF }
STARE Set Only
TRIgger: { ON | OFF }
UNDO Set Only

VERL: { ON | OFF }

AVG { ON | OFF }

BCOrrection { ON | OFF }
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Tabie 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only

BITMap <link>:<arg> DATACcmpress: { ON | OFF }

DATAFormat: { BINary | BINHex | TIFf }

DIiRection: { HORiz | VERt }

FORMat: { DIThered | DRAft | HIRes |
REDuced | SCReen }

PORL: { CENTRonics | GPIb | RS232 1}

BYT.or { LSB | MSBE }

CAlLibrate <alpha><ui> AUTO: { BLOwby | DAD] | LOUpgain | Set Only
<link>: <arg> OFFSet | ONU1l | TDRAmplitude j

BLOwhy: <NRx>

CsTore: { ALL | BLOwby | LOOpgain | Set Cnly
OFFSet | ONU1l | TDRAamplitude }

DADY : <NRx>

DREcall: { ALL | BLOwby | LOCpgain | Set Only
OFFget | ONU1l | TDRAmplitude }

LOOPgain: <NRx>

ONU1L: <NRx>

THRAmplitude: <NRx>

UREcall: { ALL | BLOwby | LOOpgain | Set Only
OFFSet | ONULL | TDRamplitude }

CH <alphas<uis><iinks:<arg> 7? ATTenuation: [ X1 | X2 | X5 | X10 } Query Only

CDElay: <NRx>

DATAType: { REPetitive | RaNdom }

EXTattenuation: <NRx>

OFFSet.: <NRx>

SENSitivity: <NRx>

SMOothing: { ON | OFF }

TDRDelay: <NRx>
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Table 2-39: Alphabetical Command Summary {Cont.)

Command Link Set/Query Only

TDRPelarity: § PLUs | MINUs )}

TDRState: { ON | QFF }

TOFfset: <NRx>

CtBar { ALLTrace | { ALLTrace | <gstring> | TRAce<ui> } Set Only

i

<gstring> | TRAce<ui> }

COLor <uir <links:<arg> DEFAULL

HUE: <NRx>

LIGhtness: <NRx>

SATuration: <NRx>

COLcr DEFAult

CCMpare { ON | OFF 3

CONDacg <link>:<arg> ? REMAining <NRI> Query Only

TYPe: { AVG | AVG.env | BOTh | Set Only
CONTTnucus | ENV | GRADed | HIST.pt |
MASK | MASK<ui> | RECOrd | WAVfrm }

WATT Set Only
copy [ <link»: ] <arg> ABOrt Set Only
FORMat: { DIThered | DRAft | HIRes | Set Only

REDuced | SCReen }

KIL1 Set Only

PRINter: { ALTinkjet | BITMap | HPGL |

PINS | PIN24 | TEK4692 | TEK4696 |

TEK4637 7}
STARL Set Only
? STATUs: { IDLe | ABORTING | PRINting | Query Only
SPColing }
CROsg? Query Only
CURSor <link>:<arg> ? MODE: { ABSolute | RELative } Query Only

REAdout: { ON | OFF }

REFRErence: TRAce<uyi>

SETZero: [ CURL | CLEar } Set Oniy
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
TYPe: { PAIved | 8PLi: | VBArs | HBArs }
? XUNit { DIVS | FEEt | INChes | Query Only
METers | SEConds | vOLts }
? YUHit: { DIVS | RHO | vOLts } Query Only
? ZEROPoint: <NRx> Query Only

CURVe [ CRVId:<args, |} [ CrVid: { STO | TRAce } <ui> ] |

<curve data> <curvedata>

DAFiltering <alpha»<ui>: <alpha><ui>: <NRI>

<NRI1>

DAMeasref <alpha><ui> Set Only

DATE <gstring>

<getring> “<dd>—<mon>-<yy>”

pCcomp { ON | OFF }

DEBug <link>:<arg>

GPIb: { ON | QFF )}

RS232: { ON | OFF }

DEFine <gstring>, <gstrings

<gstring>, <gstring=

[ 7 | <gstring> |
DELete [ <link»: 1 <arg> { ALLFps | ALLSTD {(11801Bonly) | ALLsTO }  Set Only
FPS<ui> Set Only
<gstring> Set Only
gTD<ui> (118018 only) Set Only
STO<ui> Set Only
DIAG? Query Only
DISPlay <link>:<arg> CLEax Set Only
C.WINBottom: <NREx>
C.WINLeft: <NRx>
C.WINRiIight: <NRx>
C.WINTop: <NRx>
7 DATA Query Only
D, WINBottom: <NEx>
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Oniy

D.WINLeft <NRx>

D.WINRight <NRx>

D.WINTop: <NRx>

GRAticule: { DUAL | SINgle }

GRADFirst: { ON | OFF 3}

? GRADScale: Query Only

INTENgity: <NRx>

MODe: { DOTs | VECtors }

? NR.PT <NRx> Query Only

PERSistencea: <NRx>

REFREsh: { 0 | <NRx> }

STATIstics: { HISTogram | MASK )

TYPe: { INFinite | NORmal | VARiable |

GRADed }
? XSize: <NRx> Query Only
? YSize: <NRx> Query Only
DISPNum? Query Only
DIV2 { OM | OFF }
DOT1Abs <link»:<args; ? OHMS: <NR3> Query Only
DOT2abs <link>:<args>
? OQUal: { EQ | LT | &T | UN | ER } Query Only

PCTg: <NRx>

XCOoxrd: <NRx>

XDIv: <NEx>

? XQUal: { EQ | LT | GT | UN ) Query Only
? ¥YCCoxrd: <NR3> Query Only
? YDIv: <NR3> Query Only
? YQUal: { BQ | LT | GT | UN Query Only
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Command Groups

Command Link Set/Query Only
DOTiRel <link>:<arg> ; PCTg: <NRx> Set Only
DOT2Rel <link>:<arg>

XCOord: <NRx> Set Only

EDIv: <NRx> Set Only
DEYmenu? Query Only
DSYS { ON | OFF }
DUTy? Query Only
ENCdg «<link»:<args DISPlay: { A8Cii | BINary }

HISTogram: { ASCii | BINary }

SET: { ASCii | BINary }

WAVErm: { ASCLi | BINary )
ENV { ON | OFF }
EVENT? Query Only
EXTInction? Query Only
EYEPattern { ON | OFF }
FALltime? Query Only
FEOiL Set Only
FET { <link>:<arg> | FORMat: { DBM | LINear | VPHak }
? <link>: <arg> }

WINDow: { BLACKman | BlLHarris |

HaMming | HANning | RECTangular |

TRIANgUlLar }
FMOde { CENter | SHIft }
Fpanel { ON | OFF }
FPsLisgt? Query Only
FP&Num? CGuery Oniy
FPUpdate { ON | OFF }
FREQ? Query Only
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Table 2-39: Aiphabetical Command Summary (Cont)

Command Link Set/Query Only

GRAt1cule <link>:<arg> PROPvelocity: <NRx>

REFAmplitude: <NRx>

XUNit: { FEEt | INChes | METers |
SECondg 1}

YUNit: { VOLts | RHO }

HlBar <link>:<arg>; 7 OHMS: <NR3> Query Cnly

H2Bar <link>:<arg>
? OQUal: { EQ | LT | GT | UN | ER } Query Only

YCOord: <NRx>

YDIv: <NEx>

EISTogram <link>:<arg> CLEar

C.WINBottom: <NRx>

C.WINLeft: <NRx>

C.WINRight : <NRx>

C.WINTop: <NRx>

? DATA Query Cnly

D.WINBottom: <NRx>

D.WINLeft: <NRx>

D.WINRight: <NRx>

D.WINTop: <NRx>

HISTScaling: { LINear | LOG10 }

? NR.PT <NRx> Query Only

TYPe: { HORiz | VERtL | NONe }

HPGL <Ilinkr:<arg> COLor<ui>»: <NEx>

COLor: DEFAult Set Only

FORMat: { DRAft | HIRes | SCReen )

PORt: { CENTRonics | @PIb | RS2Z32 }

HREfpt { LEFt | CENter |
RIGht }
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Command Groups

Command Link Set/Query Only
ID? Query Only
TNIE Set Only
TNPut { STO<ui> | { STO<ui> | <gstring> }
<gstring> }
JITter? Query Only
LARADbg <link>:<arg> PCTg: <NRx>
XCOord: <NRx>
YDIv: <NEx>
LABel <link»i<arg» DELete: { ALL | FPS [ <ui> | Set Only
<ggtring> | 8T0 | <ui> ] |
TRAce [ <ui> ] }
DISPlay: { ON | OFF !}
PPS<uix»: <gstring>
MODe: { AUTO | MAMual }
STC<ui>: <gstring>
TRACe<ui>: <gstring>
LABRel <link>:<arg> PCTg: <NRx> Set Only
HCOord: <NRx> Set Only
YDIv: <NRx> Set Only
LONgform { ON | OFF }
MAINPos <NRx> <NR>
MASK<ui> <link»:<arg> C.Point: <mpoint>
DELete
. Point: <mpoint>
? NCOunt <NRx> Query Only
? NR.PT <NRx> Query Only
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
MASKDefine

{oct | oc3 | oce |

oCiz | ocig | o224 |

oC36 | ocdg |

CC.8I.64kb | CC.DO.64kD |

[

i
CC.DA.64kb | CC.TIL.64kDb |
CC.1l.5mb | CC.8Y.2mb |
CC.CO.2mb | CC.SY.6mb |
CC.CO.6mb | CCL8mb |
CC.32mb | CC.34mb |
CC.44mb | CC.97mb |
CC.ZEro.139mb |
CC.0Ne.139mb | DS |
pSl.cld | nslc | ns2
D383 | DS4NA | DS4EXNA
5TS1 | 8TS3 | ST8X3 |
STML | FDDI | CEPT |
USERMask | USEREye |

NONe !

MASKStat <links:<arg> CLEaxr

COUnt: { ON | OFF }

? NWFm <NRx> Query Only

? TOTal <NRx> Query Only
MAX? Query Only
MAXTranum? Query Only
MEAN? Query Oniy
MEAS [ <ui» [ TO<ui» ] ] ? Query Only
<meas>? Query Only
MID? Query Only
MIN? Query Only
MPAram<ui> <link>:<arg> BASeline: <NRx>

DrInt: { WHOle | SINgle }

DISPErsion: { PP | RMSDewv }

DISTal: <NRx>

ERMethod: { NORmal | FDDI | SONet }
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Table 2-39: Alphabetical Command Summary {(Cont.)

Command Link Set/Query Only

FROVMLevelmode: { ABSolute | RELative |
BASEDelta | TOPDelta }

FROMMTrack: { ON | OFF | BASeline |
TOPline | BOTh }

HNUmber: <ui>

JITTLOcation: { CROss | MESial }

? JITTLEvel: <NRx> Query Only

? JITT.histpt: <NRx> Query Only

LMZone: <NREx>

MESial: <NRx>

MFIltering: <NRx>

MLEvelmode: { ARSolute | RELative |
BASEDelta | TOPRelta }

MMode: { HW | SW | STAT }

MSLOpe: { PLUs | MINUs }

MTRack: { ON | CFF | BASeline |
TCPline | BOTh }

MTRANs : <NRx>

NOISLocation: { TOPline | BASeline }

? NOIS.histpt: <NRx> GQuery Only

PINdex: <ui>

PROXimal: <NRx>

REFRaseline: <NRx>

REFFiltering: <NRx>

REFLEvel: <NRx>

REFMLevelmode: { ABSolute | RELative
EASEDelta | TOPDelta }

REFLMzone: <NREx>

REFMesial : <NRx>
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
REFMTrack: { ON | OFF | BaSeline
TOPline | BOTH }
REFRzone: <NRx>
REFSLope: { PLUs | MINUs }
REFSNratio: <NRx>
REFTOpline: <NRx>
REFTRace: TRAce<ui>
REFXsition: <NRx>
RMZone: <WHx>
@MOde: { PEAX | HARMonic }
SNRatlo: <NRx>
TOPline: <NRx>
MSLIgt<ui> <meags:
[, <meas> . |
MS&Num [ <ui> 1 7 Query Only
MSYs { ON | OFF 1}
NAVg <NRx> <NRx>
NENV <NRx> <NR3>
NGRAded <NEx> <NRx>
NHISt .pt <NRx> <NRx>
NMAsk <NRx> <NRx>
NOIse? Query Only
NVRam? Query Only
NWAVErm <NRx> <NRx>

QUTput <arg>

{ ALLSTO | ALLTrace }

STO<uix>

STO<ul>TOSTO<ui>
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Groups

Command Link Set/Query Only
TRACe<nI>
TRAce<ui>TOTRACe<ul>
<gstring:>
OVErghoot? Query Only
PDElay? Query Only
PERiod? Query Only
PHAse? Query Only
PINE <link>:<arg> ¥ORMat: { DRAft | HIRes | REDuced }
PORt: { CENTRonics [ GPTh | RS232 }
PIN24 <Ilink>:<arg> FORMat: { DRAft | HIRes | REDuced }
PORt: { CENTRomics | GPIb | RS232 }
POWeron? Query Only
pp? Query Only
RECall { FPNext | FPNext Set Oniy
FPS<ui» | <gstring> |
STD <gui>:TRA <dui> } TPS<uis Set Only
<gstrings> Set Only
STD<sui>: TRAce<dui> (118018 only) Set Only
REFSET<ul> <link>:<arg> CURRent: <meas:>
<meas>: <NRx>
REMove { ALLTrace | ALLTrace Set Only
TRAce<ui> | <gstring> }
TRACE<uI> Set Only
<gstring> Set Only
RHOPos<ui> <NRx> |
RHOZero Set Only
RISetime? Query Only
RMS? Query Onty
RQS { ON | OFF 3}
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
RE232 <link>:<arg> BAUd: <NRx>
DELAyY: <NEx>
ECHo: { ON | OFF }
EOL: { CR | CRLE | LF | LRCr }
FlLAgging: { SOFt | HARA | OFF }
PARity: { ODD | EVEN | NONe }
STOPBits: <NREx>
VERBose: { ON | OFF }
SaMid? [ <alpha> Query Only
[ o<uiz ] ]
SELect { TRAce<ui> TRACE<UL>
<gstring> } '
<gstring>
SET? Query Only
SETSeq { ON | OFF }
SFReguency? Query Only
SMAgnitude? Cuery Only
SNRatio? Query Only
SPEaker { ON | OFF }
SROMask <link>: { ON |
OFF }
STAT? [ MEAN | STDDev | Query Only
NCUrrent |
STATHist <links ? HIST.pt Query Oniy
? NWPm Query Only
? MEAN Query Only
? RMSDev Query Only
? PP Query Only
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Groups

Command Link Set/Query Only
7 STIGMAL Query Only
? SIGMAZ Query Only
? SICGMA3Z Query Only
STATIstics <Ilink>:<arg> MEAS: { <meas> | NONe }
N: <NRx>
RESET
STByte? Query Only
STD [ <sui> ] ? Query Only
{11801B oniy)
STOList? Query Only
STONum? Query Only
STORe [ <links: | <args { FPS<ui> | <gstring» } Set Only
TRAce<ui>: { STO<ui> | <gstring> | Set Only
sTD<ui> (11801B only) } -
<gstrings>: STO<uis> Set Only
TRCalmode { FASL |
HiIPrec | OFF | ONCE }
TRMain <link>:<arg>; LENgth: <iNRx>
TBWin <link>:<arg>
TiMe: <NREx>
? XINcr <NR3> Query Only
TEE4692 <link>:<arg> COLor: BEFARult Set Only
COLor<uli>: <NREx>
Dikection: { Horiz | VERt }
FORMat: { DIThered | DRAft | HIRes |
SCReen }
PORL: { CENTRonics | GPIbk | RS232 }
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
TEK4696 <link>:<arg> COLor: DEFAult Set Only
COLor<ui>: <NRx>
DiRection: { HORiz | VERt }
FORMat: { DIThered | DRAft | HIRes |
REMucaed | SCReen }
PORt: { CENTRonics | GPIb | RS232 }
TFK4697 <link>:<arg> COLor: DEFAult Set Onty
COLor<ul>: <NRx>
DiRection: { HORlz | VERt }
FORMat: { DIThered | DRAFt | HIRes |
SCReen }
PORt: { CENTRonics | GPIb | RS232 }
TESt [ XTHNd ] Set Only
TEXt [ <iink»>: ] <arg> CLEax Set Only
STRing: <gstring> Set Only
X: <NRx> Set Only
Yi <NRx> Set Only
THD? Query Only
TIMe <gstring»> <ggtring>
TOPRase <arg> { IEEE | ALTErnate }
TRAce<ui> <link>:<arg> DEScription: <gstring>
? WFMCalc { FASL | HiPrec } Query Only
TRALisL? Query Only
TRANUM? Query Only

TRIgger <links:<arg>

ATTenuation { X1 | X100 } 11801B only

ENHANced: { ON | OFF }

EXTCoupling { AC | Dt } 11801B only

HITFredg:

{ ON | OFF }
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Table 2-39: Alphabetical Command Summary {Cont.)

Command Link Set/Query Only

HOLdAoff: <NRx>

HMOde: { AUTO | MANual }

LEVel: <NRx>

MODe: { AUTO | NORmal ;}

SLCpe: { PLUs | MINUs }

SOUrce: { EXTernal | INTernal |

PREscaler | <alpba$<ui> 3
? STATUs { TRG | NOTrg } Query Only
UID { <links:<arg> } ? <alpha><ui> <gstring> Query Only

? MAIn: <gstring>

UNDEF { <gstring> | ALL } Set Only
UNDershoot? Query Only
UpTime? Query-Only
USEREve <link>:<arg> CREate Set Only

{ ? } RATe:<NRx>

ViBar <link>:<arg>; XCOord: <NRx>
VZ2Bar <link»:i<arg>

XDTwvs: <NEx>

VPCurve? { NWPm } ? NWFm <NRI> Query Only
WAY Exrm? Query Only
WFMPre <links>:<arg> ? BIT/nr 16 Query Only
? BN.fmt RI Query Only
? BYT/nr 2 Query Only
? BYT.or { LSB | MSB } Query Oniy
? CRVChk { CHKsm{ | NCNe | NULL } Query Only

DATE: <gstring>

? ENCdg { ASCii | BINary } Query Only

LABel: <gstring>
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only
NR.pt: { 512 | 1024 | 2048 | 4096 |
5120 }
? PT.Imt: { ENV | ¥V | XY 3} Query Only

RHCFactor: <NEx>

RHQOPos: <NRx>

TIMe: <gstring>

? WFId { STO<ui> | TRAce<ui> )} Query Only

XINcr: <NREx>

XMULL: <NRx>

? XUNit { DIVE | FEEt | INChes | Query Only
METers | SEConds | VOLts }

Xi¥ro: <NRx>

YMULIt : <NEx>

YUNit: { DIVS | RHO | VvOLts }

YZBro: <NRx>

WFMScaling { FORce |

OpTional }
WIDth? Query Only
WIN<ui> <link>:<arg> ? ABSLevel <NRx>,<gual> Query Only

? BASeline <NRx> Query Only

Fiitering: <NRx>

LEVel: <NRx>

LMOde: { ABSolute | RELative }

LOCate Set Only

MODe: { AUTC | MANual }

POS: <NRx>

SLOpe: { PLUs | MINUs }

? TOPline <NR3= Query Only

TRACK: { ON | OFF 3}
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Table 2-39: Alphabetical Command Summary (Cont.)

Command Link Set/Query Only

TRANS : <NRx>

WINList? Query Oniy
WINNum? Query Only
YTERergy? Query Only
YTMns_area? Query Only
YTPls_area? Query Only
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You can use commands either 1) to set instrument features or 2) to query
instrument values. You can use some commands to do both, some o only
set and some to only query. This section of the manual marks “set only”
commands with the words "Set Only” included with the command descrip-
tion. Query only commands are marked with a question mark appended to
the header and with the words “Query Only” in the command description.
This section presents an alphabetical listing of all instrument commands.

The headers, mnemonics, and arguments for the commands are presented
with the minimal spelling shown in upper case. For example, to use the
abbreviated form of the ABBwfmpre command just type ABB.

ABBwfmpre { ON | OFF }

Group:

Examples:

Data Transfer Commands

ARBwfmpre datermines whether the response {0 a WFMPre? query is abbre-
viated or includes all links. When ABBwfmpre is setto oM (i.e., abbreviated),
the WrFMPre? response is:

WEFMPRE NR.PT:<NRI1>, PT.FMI:<arg>, RHOFACTOR:<NR3>,
RHOPOS: <NR3>, XINCR:<NR3>, XMULT:<NR3>,
XKZERO:<NR3>, YMULT:<NR3», YZBERQO:<NR3>

When ARBwfmpre is set to OFF, the WFMPre? response includes all 21 links
of the wrMPre command. The power-on default setfing is ABBwfmpre OFF

ABB ON

ABSTouch <NRx>,<NRx>

Group:

Link:

Arguments:

Miscellaneous/System Commands

ABSTouch activates a location on the front panel by giving its X.Y coordi-
nates. ABSTouch always works, regardless of the state of the front panel
(FPAnel ON/OFF) or touch panel button. Touch coordinates, whether from
ABSTeouch or from the front panel, are stored in a first in, first out {(FIFO)
buffer. You can access the FIFO with the aBsTouch? query.

<NRx>, <NRx>

The touch coordinates are specified as XY,

X=0W11,Y =01o 21
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X,Y touch panel screen coordinates range from 0,0 (upper left) to 10,21
{lower right) as shown in Figure 2-2.

0.0

10,0

510

.21

i

10,21)

Figure 2-2: X, Y Touch Pane! Screen Coordinates

Coordinates of the front panel buttons are listed in Table 2-40.

Table 2-40: Front Panel Button X, Y Coordinates

Button XY Button XY
Waveform 11,0 Utility 11,5
Trigger 11,1 Touch Panel 11.6
Measure 11,2 Acqguisition Run/Stop 11,7
Display Modes 11,3 Autoset 11,8
Store/Recall 11,4 Hardcopy 11,9

Sequence Setting

11,10

NOTE

ABSTouch cannot be used to touch a sampling head channel

button.

2-70

Syntax and Commands



Command Set

Examples: ABST 11,0

Query Note: Every front panei touch, whether from ABSTouch or the front
panel, is stored in a 20-deep FIFO buffer. ABSTouch? returns the oldest
touch coordinates and removes them from the buffer. If no touches are in
the buffer, ARSTouch? returns:

ABSTOUCH -1, -1

Examples: ABST?
ABSTOUCH 11,6

ACQNum?

Group: Acquisition Commands
Query Only. AcONum? returns the total number of acquisition systems. An
acquisition system contains up to four channels.

Examples: ACQN?
ACONUM 1

ACQuisition { RUN | STOP }

Group: Acqguisition Commands

ACQuisition starts and stops unconditional trace acquisition.

Examples: ACQ RUN

ADJtrace<ui> <link>:<arg>

Group: Trace and Settings Commands

Adjusts the displayed position of the specified trace without modifying the
fime base or sampling unit parameters. Range of <ui>is 110 8.

Link: CoOLor: <arg>

CcoLor sets the front panel color for the specified trace to one of the prede-
fined trace colors as seen in the front panel Color pop-up menu. The speci-
fied color can be any of the predefined trace colors listed in Table 2-41.
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The trace colors are used to display new traces in their order of creation.
The Window color is used for all created window traces. These trace colors
can be sel to any absolute color with the Color command described on
page 2-88.

Table 2-41: Predefined Trace Colors

Color Number Color Function

1 Trace 1 Color
2 Trace 2 Color
3 Trace 3 Color
4 Trace 4 Color
5 Window Color

Examples: ADJ3 COL:2

Link: GRLocation: { UPPer | LOWer }

Positions the selected trace to the upper or lower graticuie pair.

Examples: ADJ2 GRL:LOW
Link: HMAg: <NRx>

Arguments: The allowed values for <Nrx> are 1, 2, 2.5, 4, 5, and 10.

HMAg sets the trace horizontal magnification factor when PANzoom i$ ON.
The HMAg value depends on the record LENgth of TEMain Or THWin as
shown in Table 2-42.

Table 2-42: Valid HMAg Values

Record LENgth  Valid HiMAg Value(s)

512 1

1024 1,2

2048 1,2 4
4096 1,25,5,10
5120 1,25,5 10

Examples: ADJ2 HMA:2
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Arguments:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Command Set

HPOsition: <NRx>

<NRx> can range from 0 to 4608. The limit is less than 4608 if the record
length is less than 5120 or if Huag is fess than ten.

HPOsition sets the trace horizontal position when PANzoom is ON.
HPOsition range is in trace points.

ADJZ HPO:300

PANzoom: { ON | OFF }

Sets pan/zoom mode {0 ON O CFF. PANzoom is always ON for stored or
scalar traces, but cannot be oK for XY traces.

ADJZ PAN:ON

TRSep: <NRx>

<NRx> can range between —5.0 1o +5.0.

TRSep sets the window frace separation in graticule divisions only if the
trace is not XY and was created on the Window time base in integer mode
(TRACE WFMCALC:FAST).

ADJ3 TRS:-2.2

VPOsition: <NRx>

<NRx> ¢can range between —1E + 1510 1E + 15.

VPOsition sets the trace vertical graphical position only if the trace was
created in floating-point mode (TRACE WFMCALC : HIPREC).

ADJ4 VPO:-8.9E-6
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Link:

Arguments:

Examples:

VSIze: <NRx>

<NEx> gan range between 1E —1510 1E + 15.

v8Ize sets the frace vertical graphical size only if the trace was created in
floating-point mode.

ADJ4 VST:4.5E~2

Query Notes: ADJ<dui>? returns its links and arguments in the foliowing
order:

ADJtrace<ui> PANzoom:<arg>, HMAgY:<NR3>,
HPOsltion:<NRI>, VPCsition:<NR3>, VSIze:<NR3I>
TRSEP:<NR3>, GRLocation:<arg>, COLor:<NR1>

ADJtrace? returns the same information as ADJtrace<ui>? forall
defined traces in low-to-high irace order.

ADJ? Predefined Responses — Several aDItrace links can only be set
under restricted conditions, but can be queried at any time. These links
return the predefined values listed in Table 2-43 if queried while they cannot
be sel.

Table 2-43: ADJ? Predefined Responses

ADJ Link Returned Value(s)
HMAQG -1.0E+0
HPOsition 1.0E+186
TRSep 1.0E+16
VPOsition 1.0E+16
V3lze -1.0E+0
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ALTinkjet <link>:<arg>

Group:

Link:

Examples:

Link:

Examples:

Link:

Examples:

External /O Commands

ALTinkiet specifies printing parameters for HP Thinkjet and LaserJet
printers operating in HP graphics mode.

NOTE

ALTink"etr does not support Thinkjet and LaserJet printers operat-
ing in Epson emulation mode.

DiRection: { HORiz | VERt }

DIRection selects the printing orientation. HOR1z prints rows left-fo-right
and top-to-botiom. VEREL prints columns bottom-{o-top and left-to-right.

ALT DIR:HOR

FORMat: { DRAft | HIRes | REDuced }

FORMat selects the printing format. EIRes shows front panel intensified
regions; DRALL prints selected fields in reverse video. REbDuced is a quarter
the size of DrRAFt, but does not show intensified regions.

NOTE

Due to graphics imaging constraints on standard LaserJet printers,
HIRes format may nof generate a suitable copy on a standard
LaserJet printer

ALT FORM:DRA

PORt: { CENTRonics | GPIb | RS232 }

pPORL specifies the output port for the printet.

ALT POR:RS232
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Measurement Commands

Query Only. AMP11itude? returns the frace amplitude of the selected trace,
expressed as the difference of Topline-Baseline. aMPlitude? is available
only when MMOde is set 0 either st or STAT on the selected trace.

AMPLITUDE 3.2E~3, EQ

AMPIlitude?
Group:
Examples: AMP?
AUTOSet [ <link>:] <arg>

Group:

Link:

Examples:

Link:

Examples:

Acquisition Commands

AUTOSet controls vertical, horizontal, and trigger avtomatic ranging and
positioning of input signais on the selected trace for both acguired and
stored traces. For acquired signais, the vertical size is set and the time base
is adjusted. For stored traces, the display is scaled.

HORiz: { ON | OFF )}

HORTY sefs AUTOSet 10 ON or OFF for the horizontal parameters. See the
MODe link.

AUTOS HOR:0N

MASK: { AUTO | MANual }

MASK : AUTO causes an AUTOSet STARL to occur automatically when a
MASKDefine command is executed (assuming that DsSYs ONwas pre-
viously selected). Also, at the end of the autoset, the foliowing two additional
commands are automatically performed:

MASKStat COUnt: ON
CONDacg TYPe: WAVErm

These two commands are aiso performed if the AUTOSet STARt command
is received (and if MASK: AUT0 and DSYS ON were previously performed).

MASK : MANual prevents the AUTOSet STARt and the other two commands
from occurring.

AUTOS MASK:MAN
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Command Set

MODe: { EDGe | PERiod }

MODE selects mode for Main traces. EbGe centers the first transition and
spreads the 20% to 80% transition region over 2 to 5 divisions. PERiod
attempis to place 2 to 5 periods of the trace on the display.

AUTOS MOD:EDG

SMOFfadi: { ON | COFF }

SMOF Fadj when sat ON, sets permission to override the standard ampiitude
for some of the standard masks, allowing for vertical offset adjustment.

AUTCS SMOTF :ON

STARG

Set Only. sTARt begins autosetting of the selected trace.

AUTOS STAR

TRIgger: { ON | OFF }

TRIgger seis autoranging to on or oFF tor the frigger signal.
AUTOS TRI:ON

UNDO

Set Only. UNDO cancels a previous autoset and returns to the settings in
effect before the last AUTOSET START

AUTOS UNDO

VERt: { ON | OFF }

VERT sets AUTOSet t0 ON or OF¥F for the vertical parameters.

AUTOS VER: 0N

Query Note: AUTCSet ? returns its links and arguments in the following
order:

AUTOS HOR:<arg>, VER:<args, TRI:<arg>, MOD:<arg>
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AVG { ON | OFF }

Group: Acquisition Commands

AVG sets averaging ON or OFT for the verticat expression component
(<yv exp=>}ofthe frace description of the selected trace.

®  When <v exp> s not enclosed with 2NV and AVG is set {o O, <y exp>
is enclosed with AVG ().

. When <y exp> i§ enclosed with 28V and AVG is set to ON, AVG ()
replaces =NV { ).

®  When <y exp> is enclosed with avG (; and AVG is set to OFF, the
enclosing AVG () is removed.

NOTE

You cannot set AVG OFF when <y exp> I8 not enclosed with
AVG (). You cannot set aVG fo ON If the selected trace is XY or has
only stored and/or scalar components.

Table 2-44: Examples Using AVG

<y exp> Before Command <y exp> After
M2 AVE ON AVG{M2)

M1 AVG OFF —error-
ENV({M1—M2) AVG ON AVG(M1T-~M2)
AVG(M3) AVG OFF M3

AVG(M4) AVG ON AVG(AVG(M4))

Query Note: ava? returns the state of averaging for the entire <y exp>.
AVG ON means the entire <y exp> is enclosed by AvVG. AVG OFF means
ihe entire <y exp> is not enclosed, although an 2vG function may be
embedded within the description.

BCOrrection { ON | OFF }

Group: Miscellaneous/System Commands

BCOrrection sets baseling correction to ON or OFF for ali acquired traces.
When ¢N the mainframe attempis to keep the selected trace at the same
vertical screen position even though the input signal changes. This is useful
in TDR applications. on happens awtomatically when GRAT YUNIT:RHC is
done; OF ¥ happens automatically when GRAT YUNIT:VOLT is done.

Examples: BCO ON
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BITMap <link>:<arg>

Group:

Link:

Exampfles:

Exiernal /O Commands

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

BITMAP Title Block — The title biock contains three ASCl strings termi-
nated by new ling characters. The first string includes the mainframe name,
time and date, and the serial number. The second string contains the num-
ber of pixels per raster line. The third string gives the number of raster fines.

When BITMap DATAFormat is st 1o BINary, the title block is terminated
with an ASCIH NULL character following the third new line character. When
BITMap DATAFormat is setto BINHex, the litle block is ferminated 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 (data com-
pression scheme).

DATACompress: { ON | OFF }

nATACompress specifies the pixel biock data compression mode, When
OFF, each byte contains one 3-bit pixel value in the three least-significant
bits. When oN, each byte contains two 3-bit pixel values, with the first pixel in
the least-significant three bits {see Figure 2-3). Also, when DATACompress
is set to 0w, the two most-significant bits in the byte encode the data repeti-
fion pattern, which is discussed below.

BITM DATAC:ON

Pixel Block Data Byte -- The Figure 2-3 shows the bits in a pixel block
data byte.

|76543210

N N, N rs
W hd A
Repetition Pixel 2 data Pixel 1 data
encoding if DATAC:ON DATAC:{ON|OFF}
if DATAC:ON

Figure 2-3: Bits in a Pixel Block Data Byte
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Link:

Examples:

Repetition Encoding — Tabie 2-45 lists the binary repetition encoding in
bits 7 and 6 of the pixel data byte.

Table 2-45: Data Repetition Encoding

Bit 7 Bit 6 Meaning

o 0 Following byte(s) contain repetition count
0 1 Data pattern repeats once

1 0 Data pattern repeats twice

1 1 Data pattern repeats three times

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 vaiue 0 (00), the next one or two data bytes
contain the repetition count. if the next byte has the decimal value 4 to 255,
that is the pattern repetition count. If the next byte has the decimal vaiue 1 1o
3, these are the high-order bits of a 10-bit repetition count and the foliowing
byte contains the lower eight bits.

DATAFormat: { BINary | BINHex | TIFf }

DATAFormat specifies the pixel block data format. BINary data are output
in a stream without delimiters. BINHex data are output as ASCII hexidecimal
bytes and each raster line is terminated with a new ling character.

TIFF specifies that the bitmap format is standard color TIFF graphics for-
mat. The TIFf format specifies version 6.0 of the TIFF specification. sCreen
and DIThered formats generate Palette Color (Class P) prints; HIRes,
DRAFt, and REDuced formats create Bilevel (Class B) prints. TIFF Com-
pacted generates a TIFF file using compression mode 32773 (Packbits).

NOTE

Due to changes between version 5.0 and version 6.0 of the TIFF
Specification, some application programs might not accept com-
pacted Class P images.

BITM DATAF:BIN
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Command Set

DIRection: { HCORiz | VERt }

DIRection sefects the printing orientation. HOR1z prints rows left to right
and from top to bottom. VERt prints columns bottom to top and from left to
right.

BITHM DIR:HOR

FORMat: { DIThered | DRAft | HIRes | REDuced | SCReen }

FORMat selects print formatiing. DT Thered reduces saturation for icon and
text backgrounds to improve print contrast for the TEK 4692, TEK 4696, and
TEK 4897 printers. HTRes dithers icon and text backgrounds and increases
foreground saturation to improve contrast for monochrome printers with
limited gray-scate capability. DRAL L prints black-on-white background ex-
cept for selected icons or text which are printed white-on-black background.

REDuced prints black-on-white background only. SCreen is a one-to-one
mapping of 3-bit pixel information.

BITM FORM:DIT

PORt: { CENTRonics | GPIb | RSZ32 1}

i

POR: specifies the output port for the printer.

BITM POR:GPI

BYTor {LSB | MSB }

Group:

Examples:

Data Transfer Commands

BY'T. or selects whether the least significant byte (1S5} or most significant
byte (MsB) of binary trace data {<bblock>} is transmitted first during a data
transfer. 8¥7. or sets the byte order for CURVe, HISTOgram? DATA,
DISPlay? DATA, and vPCurve data transfers. BYT. ox affects the same
data transfer commands affected by the data encoding command ENCAG.
Power-on default is MSB; LSB has a faster data transfer rate. Correct byte
order depends on the controlier,

BRYT, LSB
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CALibrate <alpha><ui> <link>: <arg>

Group:

Link:

Examples:

Link:

Arguments:

Examples:

Calibration Commands

NOTE

Possible alpha values for the 118018 are A through D, for SM-11
Multi-channel Units, and M for the mainframe. The Alpha value for
the CSA 803A is always M, for mainframe.

Performs manual or automatic calibration of the specified sampling head
channel.

AUTO: { BLOwby | DADY | LOOpgain | OFFSet | ONULL |
TDRAmplitude }

Set Only. ruT0o performs an automated calibration for the specified parame-
ter on the specified channel. Each of these arguments is discussed as a link
for the C2Librate command.

AUTO: BLOwby is not currently used by any sampling head.

AUTO: OFFSet is available only if the installed sampling head has probe-tip
offset capability (for exampie, the SD-14 sampling head has probe tip offset
capability).

CALMA AUTO:DAD
BLOwby: <NEx>

The range for <NRx> is specified by the sampling head.

BLOwby sets blowby compensation.

CALM4 BLO:1.43E-3
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Link: CSTore: { ALL | BLOwby | LOOpgain | OFFSet | ONULL |
TDORAmplitude }

Set Only. CsTore stores the specified parameter (or AL1) as a user setting
in sampling head EEPROM. TprRamp1 i tude values are stored for both
positive and negative polarity. o1l (offset null) values are stored for both
states of smoothing {on and off). The Dab3 value is not stored.

CsTore : BLOwhy i$ not currently used by any sampling head.

OFFset stores the user offset calibration values in the sampling head
EEPROM. CSTORE : OFFSET is available only if the instalied sampting head
has probe-tip offset capability (for example, the SD-14 sampling head has
probe tip offset capability).

onull produces iwo values for offset null on the specified charmel {one for
sMooth ON and one for sMooth OFF The best value for ONull depends
upon the sampling rate (up to 200K for external trigger source; up to 100K
for internal clock). Therefore, perform this CaLibrate command with your
externat trigger source attached, if that is the type of trigger you will be
using.

TDRAmMp1itude produces two values for the specified channet (one for
+ {positive) polarity and one for — (negative) polarity).

Examples: CALM4 CST:LOO
Link: DaDj: <NRx>

Arguments:  <NRx> can range from 0t 100.

DaDS sets the target measurement for delay adjustment. If you adjust either
channel in a two-channel head, both channeis are set.

Examples; CALMZ2 DAD:50

Ltink: DREcall: { ALL | BLOwby | LOUpgain | OFFSet | ONU1l |
TORAmplitude

Set Only. DREcall recalis from the sampling head EEPROM the factory
default setting for the specified parameter.

DREcall:BLOwby is not currently used by any sampiing head.

OFFSet recalls the factory defauit offset calibration values from the sampling
head. DRECALL : OFFSET is avaitable only if the instalied sampling head has
probe-tip offset capability {for example, the SD-14 sampling head has probe
tip offset capability).

Examples: CALM1I DRE:ALL
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Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

LOOPgain: <NRx>

The range for <NRx> is specified by the sampling head.

LOOpgain sets the caiibration loop gain.
CALM3 LCO:1.2
ONU11l: <NRs>

The range for <NRx> is specified by the sampling head.

ONU11 sets offset nulling for the current state of smoothing for a channel.
The best value for ONull depends upon the sampling rate (up to 200K for
externat trigger source; up to 100K for internal clock). Therefore, perform this
CaLibrate command with your external trigger source attached, if that is
the type of frigger you will be using.

CALM7 ONU:0.23
TDRAmplitude: <NRx>

The range for <Nrx> is specified by the s'ampling head.

ThrAamplitude sets the TDR amplitude for the current state of polarity of
the specified channel.

CALMT7 TDRA:3.5E~4

UREcall: { ALL | BLOwby | LOOpgain | OFFSet | ONULL |
TDRAmplitude }

Set Only. UREca11 recalls user settings from the sampling head EEPROM
that were saved with CsTore link,

IREcall: BLOwby is not currently used by any sampiing head.

orrset recalls the user offset calibration values from the sampling head.
URECALL: OFFSET is available only if the installed sampling head has probe-
tip offset capability {for exampie, the SD-14 sampling head has probe tip
offset capability).

CALM32 URE:0NU

Query Note: CAL<alpha><ui>? returns its links and arguments in the
following order:

CALIBRATE<alpha><ui> BLOWBY:<NR3>, LOOPGAIN:<NR3>»,
OWULL:<NR3>, TDRAMPLITUDE:<NR3I>, DADJ:<NRI>
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CH <alpha> <ui><link>:<arg>

Group:

Link:

Examples:

Link:

Argumenis:

Examples:

Link:

Examples:

Channel Commands

NOTE

Possible alpha values for the 118018 are A through D, for SM-11
Multi-channei Units, and M for mainframe. The Alpha value for the
CSA 803A is always M, for mainframe.

Sets and queries the vertical parameters of channels. The <alpha> compo-
nent wilt always be  and the <ui> component will be a channel number.

? ATTenuation: { ¥1 | X2 | X5 | X10 }

Query Only. 7 2TTenuation returns the combined probe and head atten-
uation factor.

CHME67 ATT
CHME ATTENUATION:X1

CDElay: <NRx>

The range for <NRx> is specified by the sampling head.

CDElay sets the delay between channels for dual-channel sampling heads
with channe! delay but without TDR capabiiity (for example, the SD-14
sampling head).

CHME CDE:10

DATAType: { REPetitive | RaNdom }

In the sampling head DATAType sets the sampling loop to either RANdom,
for random data, or REPetitive, for high-precision device characterization.
If DaTATyDe is set to RaNdom for either channel in the sampling head, the
instrument turns smoothing off and displays a warning. However, if
DATATvpe is RANdom and smoothing is turned on, the instrument displays
the following error message: Error 2003, Smoothing is not permitted
when either channel in & head ig in Random Data mode.

DATATvpe is currently not supported by any sampting head.

CHMS DATAT:REP
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Link:

Argumentis:

Examples:

Link:

Arguments:

Exampies:

Link:

Argumenis:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

EXTAttenuation: <NREx>

The range for <NRx> is 1E-6 to 1E4-6. A value of 1 equals no attenuation
and no amplification; a value less than 1 denotes amplification; a value
greater than 1 denotes attenuation.

EXTAE tenuation sets channet external attenuation to a user-specified
value {for example, 100 sets channel external attenuation to x100 external
attenuation).

CHEME EXTA:100

QOrFSet: <NRx>

The range for <NRx> is usually —2 V to +2 V, but can be larger for some
sampling heads.

OrFget sets the input vertical offset for channel with acquisition capability.

CHMS OFFE:~0.9

SENSitivity: <NRx>

The range for <Nrx> is usually 2.0E -3 to 2.55E—1 volts, but can be larger
for some sampling heads.

SENzitivity sets the input vertical sensitivity {gain) for a channel with
acquisition capability.

CHM3 SENS:1.5E-3

@MOothing: { ON | OFF }

SMCothing sets smoothing to o or OFF for a head with smoothing
capability.

CHM4 SMO:0N

TDRDelay: <NRx>

The range for <Nrx> is specified by the sampling head.

TDRDelay sets the relative delay of the output pulse between the channels
of a dual-channel head with TDR capability.

CHM4 TDRD:3.1E-6
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Link:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

Command Set

TDRPelarity: { PLUs | MINUs }

TDRPolarity selects positive- or negative-going TDR output pulses for
channels with switchable-polarity TDR.

CHMT7 TDRP:PLU

TDRState: { ON | OFF }

TDRState sets the TDR generator to 0N or OFF for channels with TDR
capability.

CHB1Z TDRS:0ON
TOFfget: <NRx>

The range for <nrx> is specified by the sampling head.

TOF fset sets the termination offset voltage for a channel with termination
offset capability.

CHM4 TOF:1.0E-3

Query Notes: CH<aIpha><ui>? returns the links and arguments for the
specified channel in the following order:

CH<alpha><ui> EXTATTENUATION:<NRx>, OFFSET:<NRx>,
SENSTITIVITY :<NRx>, SMOOTHING:<arg>, CDELAY:<NREx>,
TORDELAY : <NRx>, TDRPOLARITY:<arg>, TDRSTATE:<arg>,
ATTENUATION: <arg>

Some links and argumenis may not be returned depending on which sam-
pling head is used. For example, an SD-26 will not return the TDRDELAY HnkK.

CH<alpha>? returns the same information as CH<alpha><ui>?, for ali
instailed channels of the specified unit, in low-to-high numeric order. Chan-
nels without heads instalied are not included in the response.

CH? returns the same as CH<alpha><ui>?, for all installed channels. The
response is in low-to-high numeric order for M1 to M8, foliowed by units A

through D, if installed. Channels or muiti-channel units that are not installed
are not included in the CH? response.
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CLEar { ALLTrace | <gstring> | TRAce<ui> }

Group: Trace and Settings Commands

Set Only. CLEaxr discards acquired data for all displayed traces, the speci-
fied labeled trace, or for the specified trace. (See the REMove command.)

Link: { ALLTrace | <gstring> | TRAce<ui» }

Arguments: <gstring> canbeavalid <gstring>. <ui>can range between 1 and 8.

No error is reporied for sending CLEAR ALLTRACE when no fraces are
defined. Wildcard characters are valid with <gstring>. (Refer to Label
Witdcard Characters on page 2-144 for wildcard definitions.}

Examples: CLE TRAS

COLor <ui> <link>:<arg>

Group: Display and Color Commands

COLor<ui> controls the front panel colors. The <ui> range is 0 to 7 and
specifies the color index as listed in Table 2-46.

Table 2-46: Color Indexes

<ui> Color Specified <ui> Color Specified

0 Background 4 Trace Color 4

1 Trace Color 1 5 Window traces

2 Trace Color 2 6 Graticule and Selectors

3 Trace Color 3 7 Cursors and Measurement

Annotation

NOTE

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

Link: DEFAult

DEFAult sets the factory default hue, lightness, and saturation for the
specified color.

Examples: 0Ll DEFA

2-88 Syntax and Commands



Command Set

Link: HUE: <NRx>

Arguments: The range for <Nrx> is 0 to 360 degrees.

LUE sets the hue of the specified color.
Examples: CO0L4 HUE:120
Link: LIGhtnessg: <NRx>

Arguments: The range for <nRx> is 0 10 100 percent.

LIGhtness sets the lightness of the specified color.
Examples: COL4 LIG:30
Link: SATuration: <NRx>

Arguments: The range for <iRx> is 0 to 100 percent.

SATuration selects the saturation of the specified color.

Examples: COL4 SAT:80

COLor DEFAult

Group: Display and Color Commands

COLOR DEFAULT sets all colors in the display to their factory-default values.

Examples: COL DEFA
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COMpare { ON | OFF }

Group: Measurement Commands

COMpare cordrols the measurement comparison mode. When COMpare is
set fo OFF, a measurement guery returns the value of the measurement
followed by an accuracy gualifier. CCMpare OTF Is the normal measurement
mode. When COMpare is set to 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 gualifier is Ut (unceriain),
the returned comparison qualifier is also UN.

NOTE

For the list of measurement accuracy qualifiers and their definitions,
refer fo page 2-159.

Examples: COM CON
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CONDacq <link>:<arg>

Group:

Link:

Examples:

Acguisition Commands

COoNDaccg sets the following conditions for trace acquisition: completion of a
specified condition, continuous acquisition, ot acquisition on a complete
trace record.

Completion of any conditionat acquisition Tvpe (i.e., all types except
CONTInuous) IS signated by event code 450, Conditional acquire
complete.

? REMAIning <NRI>

Query Only. » REMAIning returns a vaiue indicating how much of the
selected acquisition TvPe must still be acquired to complete acquisition.
Refer to Tabie 2-47.

Table 2-47: REMAINING Means for CONDacq TYPE

TYPe Meaning

AVG Number of averages remaining

AVG, env Number of averages and envelopes remaining
CONTInuous Not meaningful; always returns O

ENV * Number of envelopes remaining

GRADed Number of points remaining

HIST.pt Number of points remaining

RECOrd Not meaningful; always returns 0

WAVErm Number of complete trace records remaining

NOTE

When conditional acquisition is complete and acquisition has
stopped, the ? REMAining query always returns 0 (zero).

COND? REMA
CONDACQ REMAINING:22
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Link:

Examples:

TYPe: { AVG | AVG.env | BOTh | CONTInuous | ENV |

i

GRADed | HIST.pt | MASK | MASK<ui> | RECOrd | WAVErm }

TvPe selects the acquisition type, as shown in Table 2-48.

Table 2-48: Acguisition Types

TYPE

Meaning

AVG

Acquires NAVg number of averages for aff traces that
include AvG in their description.

AVG.@nvO!.BOTh

Acquires Navg number of averages or NENV number
of envelopes for all traces that include either 2va or
ENY or both in their description.

CONTInuous

Acquires continuousily until halted with
ACQuisition STOR

Acquires NENV number of envelopes for ali traces that
include ENV in their description.

Acquires until NGR2aded points reach their maximum
(65535} for all acquired fraces when DISPLAY TYDPE
is GRADed.

HIST.pt

Acquires untif NHIST . pt points are in the histogram
for the selected trace.

MASK<ul>

Set only. Sets the conditional acquire type to stop
when at least NMAsk hits are acquired in MASK<ui>.
The query MASK <ui>? NCOunt returns the hit count
for the mask.

MASK

Set only. Sets the conditional acquire type to stop

when at least MMAsk hits are acquired in all masks

combined. The query MASREST? TOTAL returns the
combined hit count for all masks.

RECOrd

Acqguires a frace uniil its trace record is filled.

WAV Erm

Acquires NWAV £ rm number of complete trace records
for the selected trace.

NOTE

For all acquisition types, selecting CONDacg TYPe immediately
begins conditional acquisition. Set the display or acquisition mode
on and set its parameters, such as NAVg for AVG, before starfing
condifional acquisition with a CONDacg TYPe command.

COND TYP:ENV
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Link:

Examples:

Command Set

WATIT

Set Only. Causes the instrument to stop accepting and processing com-
mands to the ASGCIl interfaces until the current conditional acquisition is
complete.

Note: When used with GPIB, the controiler’s timeout must be set to infinite,
or the command could time out and produce a GPIB error.

COND WALT

COPy [<link>:] <arg>

Group:

Link:

Examples:

Link:

Examples:

External /O Commands

copy sends a copy of the front panel display to the port specified in the
appropriate printer command.

ABOrt

Set Only. ABOrt terminates the hardcopy output in process and clears the
gueue of copy requests.

COP ABCG

FORMat: { DIThered | DRAft | HIRes | REDuced | SCReen }

Set Only. COPY FORMat selects the output format for the currently selected
printer.

DBIThered improves print contrast for TEK 4692 and TEK 4896 printers by
reducing saturation for icon and text backgrounds. HIRes improves contrast
for monochrome printers with limited gray-scale capabiiity by dithering icon
and text backgrounds and increasing saturation of the foregrounds. DRAft
prints black-on-white background except for selected icons or text, which
are printed white-on-biack background. REDuced is & quarier-size version of
DRaft and prints black-on-white background only. SCReen is a one-io-one
mapping of 3-bit pixel information. {Refer to the BIT#ap command.)

NOTE

The copY FORMat link Is included for backward compaltibility. For
new applications, use the FORMat link of the appropriate printer
command.

COP FORM:HIR
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

KIL1
Set Only. KT1.1 terminates the hardcopy in progress and clears the queue
of all copy requests.

COP KIL

PRINter: { ALTinkiet | BITMap | HPGL | PINS | PIN24 |
TEK4692 | TEKL696 | TEK4697 }

PRINter selects the target printer. Refer to the individual printer commands

to select the printer parameters.

COP PRIN:TEK4696

START

Set Only. COPY START initiates a front panel copy, spooling the data into
memaory 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.

COP STAR

v STATUs: { IDLe | ABORTING | PRINting | SPOoling }

Query Only. 7 STATUs returns the printing status of front-panet copies.
IDLe Means no copies are printing or spooling; ABCRTING, PRINting, and
S$r0oling are self-explanatory.

COP? STATU
COPY STATUS:IDLE
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CROss?

Group:

Examples:

Measurement Commands

Query Only. CROss? returns the time for the selected trace from the trigger
point to a specified reference level crossing, followed by an accuracy
qualifier. (Refer to page 2-159 for qualifier definitions.} The reference levei is
set with the MPAram REFLEvel command. The crossing slope is set with
the MPAram MSLOpe command.

CRO?
CROSS 6.9284065E-8,EQ

CURSor <link>:<arg=>

Group:

Link:

Examples:

Link:

Examples:

Cursor Commands

CURSor sets cursor operating characteristics for the selected trace, such as
the cursor type (dot or bar), the reference cursor, and whether front panel
readouts are displayed.

? MODE: { ABSolute | RELative }

Query only. ? MODE indicates whether horizontal readout is relative to the
trigger point (ABSolute) or relative to a chosen horizontal value
(RELative). Command SETZero sets the reference value.

CURS MODE:ABS

REAdout: { ON | OFF }

REAdcut controls whether front panel cursors and their corresponding knob
readouts are displayed and active from the front panel. When readout is
set to OFF, the cursors and their values in the Cursors menu are not dis-
played. However, cursors can be set or queried with remote commands
regardless of the REAdout setting.

CURS REA:ON
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Link:

Arguments:

Examples:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

REFErence: TRAce<uix

<uix can range between 1 and 8.

REFErence selects the reference trace for split cursors. When the specified
REFErence trace is notf the selected trace, the CURSOR TYPE is automati-
cally setto spLit. When the CURSOR TYPE is set 1o PATred, the
REFErence trace is set to the selected trace. The defauilt REFErance fora
newly-created trace is itself.

XY Note: You cannot change the REFErence trace {o an XY trace.
CURS REFE:TRAZ

NOTE

It is not an error if you specify a REFErence frace that Is not yet
defined. The REFErence trace s only checked when CURSOR
READOUT is sef ON or at @ DOT2Abs ? query. If the REFErence frace
is then undefined, it is changed (o the selected trace.

CURS REFE:TRAS

SETZero: { CURL | CLEar }

Set only. Specifies the horizontal reference point used. CUR? sets the refer-
ence value to the current position of Cursor 1 (CURS? Returns REL). CLEar
sets the reference value to the trigger point {CUrS? Returns Azg),

CURS SETZ:CURL

TYPe: { PAIred | SPLit | VBArs | HBArs !}

TYPe selects the cursor type. Setling the TvPe 1o PATred automatically sets
the REFErence trace 1o the selected frace.

XY Note: spLit cursors are not permitted on XY traces.

CURS TYP:VBA

VOLts }

? XUNit { DIVS | FEEt | INChes | METers | SEConds |

Query Only. ? XUNit returns the horizontal units of the selecied trace.

CURS? XUN
CURSOR XUNIT:SECONDS
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Link:

Examples:

Link:

Examples:

Command Set

P OYUNit: { DIVS | RHO | vOLts )

Query Only. » vUNit returns the vertical units of the selected trace.
CURS? YUN

CURSOR YUNTT:VOLTS

? ZEROPoint: <NRx>

Query Only. ? ZEROPoint returns the position of the horizontal reference
point on the selected trace.

CURS? ZEROP

CURS ZEROPOINT:5.260805E-6

Query Note: CURS? returns its links and arguments in the following order:

CURS REA:<arg>, REFE:<arg>, TYP:<arg>, MODE:<arg>,
ZERQPOINT: <arg>, XUN:<arg>, YUN:<arg>

CURVe [ CRVId:<arg>, | <curve data>

Group:

Link:

Data Transfer Commands

cURVe fransfers unscaled trace data to and from the controller in binary or
ASCI format. Each trace that is transferred has an associated trace
preamble that contains information such as scaling factors and the number
of data points transferred. Refer to the wripre command for the trace
preambile.

The guery form retrieves data from the instrument. The data source is speci-
fied by the cuTput command. The entire CURVe? response can be sent
back to the instrument as a set command.

The set form sends data to the instrument from the controller. An incoming
trace is always stored; it is never active or acquired. The 510 {store) location
for the data is specified by the TNPut command. The power-on defauit
INPut location is sTOL.

[ CRVid: { 870 | TRAce } <ui> 1 | <curvedatar

CrRVid link is generated by a CURVe ? query to identify the data source; it is
ignored in the set form.

<Curve data> canbein ASCH (<asc curve>} or binary (<bblock>)
format. The format is set by the ENCdg WAVFRM command.
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Examples:

Trace Header — Trace record data sent in ASCII or binary formats are
prefixed with the same ASCIl header:

CURVE CRVID:{ ST0O | TRACE } <ui>,({trace data)

When the LoNgform command is set orFr, the ASCIH header is shortened to
CURV CRVI:{ STO | TRA } <ui>

The following exampie is an excerpt from an ASCl-formatted data transfer.
{The shartest data transfer contains 512 points.}

CURV?

CURVE CRVID:TRAZ,4022,3130,2756,1297,709,1073,822,685, 111
2,777,1666,2249,3615,4180,4231,4113,588,-2241,~5609,-128,
-3076,-9924,-8434,-8112,

ASCIHl Transfer — Data transferred as an <asc curve> use the following
format:

<agc curve> ::= <NRI> [ ,<NRI> ]
where <NR1> values are data points within the range ~32768 fo +32767.

For most YT traces, each <WRI> value represents one data point in the trace
record. For enveloped YT traces, every two <NRI> values represent one
min/max pair in the trace record. For XY traces, every two consecutive
<NRI1> values represents one X,Y coordinate pair in the trace record. (The
X-coordinaie is the first point in the pair.) The command WEMPRE? PT.FMT
indicates which data format wili be used.

Binary Transfer — Data transferred as a binary block
(<bblock> | ,<bblock> ] )usetheformat:

<bblock>: :=%<byvte cntx»<bin pt>...<checksum>

where <byte cnt> is atwo-byte binary integer (MSB first) giving the length
in bytes of the remainder of the binary block, including checksum,

<bin pt>is aiwao-byte binary data point in the range —32768 to +32767;
<checksum> i$ an 8-bit, twos complement of the modulo 258 sum of
<byte cnt>andall <bin pt> data.

The transmission order for data points is set by the BYT. oxr command.
There are no separators (such as commas) between data points.

Figure 2-4 illustrates binary data transfer.
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Predefined CURVe? Data Values — The data point values shown in
Table 2-49 are predefined for CURVe?:

Table 2-49: Predefined CURVe? Data Values

Data Value

Meaning

+32767

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

—-32767

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

-~ 32768

Null Data. Data point that has not been acquired.

Data Header

CURVE
<space>
CRVID:
{STO|TRACE}
<uiz,

Sefting LONGFORM
to OFF will shorten
this ASCH header
information.

L

Data

Byte count o »
(=]

SIS 3 s
ASSUMES —py  <LSB>
BYT.OR is MSB <M58> —»
) <L SB s ——p-
Daia point #1 -« —
« ——
o
o ——
. ——
<GheCksum s mmm—

EOI

S A

Py * & & ® & (7 5% 0 DY e

048

\

i LF is used as
the message
terminator, it

precedes the
EOI signal

1024 pt. YT
waveform

Figure 2-4: Binary Data Transfer
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Trace Scaling — CURVe transfers unscaled frace data which must be
scaled in order to be analyzed. The following formulas use values from the
frace preamble (see the WrMPre command) to scale the coordinate values
of each point transferred.

There are two scaling formulas for YT fraces:

Xn = XZERO + XINCR * n
¥Yn = YZERO + YMULT * 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 ¥YMU1 ¢ are values from the WrMPre command; 11 is the
sequence number of the nth retrieved data point {range is 0 to

WFMPRE NR. PT - 1); datg_pt nis the value of the nth unscaled point (as
retrieved by CURVe 7).

There are two scaling formulas for XY traces:

Xn = XZERQ + XMULT * dafa_pt nx
Yn = YZERO + YMULT * dafa_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 XY pair in YUNits, XZEro,
XMUlt, YZEro, and YUl t 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 Trace Without a Preamble — It is possible to send a trace to
the instrument without supplying a preamble. If a stored trace exists at the
INPUT ST location, it is overwritten and its preamble is used with the new
trace. If no stored trace exists at the TNPUT STO location, the default
preambles listed in Table 2-50 are used with the new trace.

Table 2-50: Default Preamble Parameters

<link>: <arg> <link>: <arg>
HNR.pt: 512 YUNit: =current-
PT.fmtc: Y YZEro: 0.0
XiNcr: 5.0E-7 Lagel: "7 (null}
XZEro: 0.0 TIMe: -current—
yMUlt: 1.5625E—4 DATe: —ourrent—

These are the power-on default values. When any of these links are modified
{set} with the wrMPre command, the new values are used.
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DAFiltering <alpha> <ui>:<NR7>
Group: Calibration Commands

NOTE

Possible Alpha values for the 118018 are A through D, for SM-11
Muiti-channe! Units, and M for the mainframe. The Alpha value for
the CSA B03A is always M.

DAFiltering (Delay Adjust Fiftering) sets the hardware filtering constant
used by CALibrate DADY forthe specified sampling head.

Link: ~<alpha><ul>: <NR1>
Arguments: Therangefor <nrRi>is1t07.

Examples: DAF ¥M7:2

DAMeasref <alpha> <ui>

Group: Calibration Commands

NOTE

Possible Alpha values for the 118018 oscilloscope are A through D.
The Alpha value for the instrument is always M.

Set Only. DaMeasret (Delay Adjust Measurement Reference) sets the
inter-head delay to mid-range for the specified channel.

NOTE

Channel must be connected to the calibrator output before issuing
the DaMeasref command.

Examples: DAM M5
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DATE <qstring>

Group:

Link:

Arguments:

Examples:

Miscellaneous/System Commands

DATE sets or queries the date on the internal calendar.

<gstring> “<dd>-<monz-<yy>"

<gstring> is of the form » <dd>~<mon>—<vy>" where <dd> is the day of
the month, <mon> is the first three letters of the month, and <y~ is the last
two digits of the year,

DATE "18-JUL-93"

DCOmp { ON | OFF }

Group:

Examples:

Calibration Commands

Sets continuous strobe detay calibration to ON or OFF. When CN, the instru-
ment continuousiy measures the inter-head delay and adjusts hardware fo
achieve target value set by CALIRBRATE DADJ and DAMeasref,

DCO OFF

DEBug <link>:<arg>

Group:

Link:

Examples:

External /O Commands

DEBug copies input data from the specified interface to the front panet
display for program development troubleshooting. The incoming ASCH
commands are displayed on the top four lines of the screen.

NOTE

Setfing bEBUg fo ON for efther interface slows system throughput
congiderably.

GPIb: { ON | OFF

GPIb sets DEBug to ON or OFF for the GPIB interface.

DEB GPI:OFF
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Link: Rs$232: { ON | OFF }

RS222 sefs DERug to oN or oFF for the RS-232-C interface.

Examples: DER RS232:0N

DEFine <gqstring>,<gqstring> [ ? [ <gstring> ]

Group: Miscellaneous/System Commands
DEFine defines a logical name to substitute for any instrument command
string.

Link: <gstring>,<gstring>

Arguments: The first <gstring> is the logical name; the second <gstring> is the
expansion command string that is executed.

Examples: DEF ‘TB?’, 'TBM?; TBW?’

Once the logical name has been defined with DEF ine, you enter the logical
name without guotes the same as any other command.

Examples: TB?
TBMAIN TIME:5.0E-3, LENGTH:1024,
XKINCR:1.0E-10; TBWIN TIME:1.0E-3,
LENGTH:512, XIHCR:5.0E-10

DEF Usage - Here are some ruies and suggestions for using DEF ine:

m  The firsi character of the logical name must be aiphabetic. Case is
ignored.

m  You cannot use logical names in <gs tring> input; they may be inter-
preted as commands.

®  You cannot have an expansion string that is null (i.e., ). Also, the first
character of an expansion string cannot be any of the six characters
shown in Table 2-51.

Tabie 2-51: Restricted Expansion String Characters

Character Character

colon (2) space (octal 40)

comma {,) linefeed (octal 12}
semicolon(;} carriage return (octal 15)
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You can define a shorf name for a group of concatenated commands, or
you can rename a command to one or two letters. However, do not
redefine the character M. This character represents the mainframe in
various commands. If this letter is redefined, the commands that contain
it will always return a syntax error. Be careful when redefining the re-
served words listed in Appendix B.

Recursive DEFine logical names are accepiable only when recursion
occurs to the right of an unquoted semicolon. All other recursive defini-
tions are illegal.

Table 2-52: Acceptable and lllegal Recursion

Acceptable Recursion llegal Recursion

DEF 'z, ‘thmain?;z’ DEF 'z’, 27’
DEF ‘41, 'abstouch 2,10;3" DEF '3, 'text i’

NOTE

A valid recursive logical name causes an infinite command proces-
sing loop. Thus, once a recursive logical name is transmitted, the
instrument will not respond to command input untita DCL (Device
Clear) signal is sent o the port that received the recursive logical
name. (Refer also to the FEOL command.)

Logical names and expansion sirings are not stored in nonvolatile
RAM. Therefore they are lost when the instrument js powered off.

Predefined Logical Names — Each time the instrument is turned on, the
two iogical names given in Table 2-53 are auiomatically ptaced in the defini-

tion table.
Table 2-53: Predefined Logical Names
Logical Name Expansion String
e R5232 ECHO:ON
v RS232 VERBOSE:ON
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DELete [ <link>:] <arg>

Group: Trace and Settings Commands
Set Only. DELete removes stored front panel setting(s) or stored traces
from memory.

NOTE

You cannot delete a stored frace that is a combined component of
an active trace. (However, you can delete a stored trace if it is the
only component of an active frace.)

Link: { RLLFps | ALLSTD | ALLSTO }

Set Only. A1.1.¥ps deletes ali stored front panel settings. ALLSTO deletes all
stored trace. ltis not an error if DEL ALLFps Of DEL ALLSTO is issued
when no settings or traces are stored.

BLLSTD {718018 only) deletes all saved trace descriptions. It is not an error
0 issue DEL ALLSTD when there are no saved trace descriptions.
Examples: DEL ALLSTO

Link: FPsS<ui>

Arguments:; Therange for <ui>is 110 9999.

Set Only. Frs<ui> deletes the specified front panel setting.
Examples: DEL FPS2

Link: <gstring>

Set Only. <gstring> deletes the stored trace or front panel setting that
matches the label, Witdcard characters are interpreted; refer to page 2-144
for wildcard definitions. If the label matches both a stored trace and a front
panel setting, the stored trace is deieted. To delete the labeled front panel
setting, you must send DEL. <gstring> again. (You cannot delete only the
labeled FPS label when both the stored trace label and FPS match.)

Examples: DEL "TRIGGER3S”
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Link: STD<ui>

Arguments: Therange for <ui>is 9 to MAXTranum.

Set Only. sTD<ui> deletes the specified saved trace description. (118018
only.)

Link: STO<ui>

Arguments: The range for <ui>is 110 9999,

Set Only. $T0<ui> deletes the specified stored trace.

Examples: DEL STOL150
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DIAG?

Group: Diagnostics Commands

Query Only. biag? returns pass/fail information from Self-tests Diagnostics
or Extended Diagnostics. Power-on Diagnostics are always performed
unless bypassed with hardware jumpers. DTag? returns pass/fail/bypassed
information and a list of the tests which were not performed.

The passing DIag? response is:

DIAg PASsed:™{ NONe | <omitted test> }”
where:
NONe means no tests were omitted

<omitted test> isacomma-delimited list of tests that were not per-
formed because of missing (optional) hardware

Examples: DIA?
DIAG PASSED: "NONE”

The failing DIag? response is:
DIAg FATled:*{ <failed test> | <omitted test> }”
where:

<failed test> isacomma-delimited list of tests that failed diagnostics

Examples: DIA?
DIAG FAILED: “D1211.,a??7??"

NOTE

The DIAg? FATLED response can include both failed and omitted
fests. In the preceding example, 31217 is a failed tests and a????
is an omitted fest.

Refer to the Service Manual for your instrument for information on the syntax
and meaning of omitted tests and failed tests.

The bypassed test DTAg? reéponse is:
DIkg BYPassed
where;

BYPagsed means Self-tests Diagnostics were bypassed with harg-
ware iumpers at power-on

Examples: DIaz
DIAG BYPASSED
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DISPlay <link>:<arg>

Group: Display and Color Commands

DISPlay sets a variety of display options including persistence and the
number of graticules.

Link: CLEar

Set Only. cLEar removes all trace and histogram data from the display and
restarts all acquisitions. CLEax is equivalent to the CLEAR ALLTRACE
command,

Examples: DISP CLE
Link: C.WINBottom: <NRx>

Arguments: The range for <NRx> is described below.

¢ .WINEottom specifies the bottom edge of a data setection window that is
used when the DISPLAY? DATA command is issued. The foliowing three
¢, WIN links specify the other three sides of the data selection window in
scale units. The following illustration shows the data window parameters.

The data selection window defines the area of the screen from which pixel
bins will be transferred. The data window is not visible or definable from the
front panel. The window lets you 1o limit the amount of data transferred with
the DISPLAY? DATA command.

The ¢ .WIN links specify the sides in the current vertical and horizontal scale
units {i.e., voits, seconds, rho, feet, etc.) of the selected trace. The D.WIN
links specify the window in absolute divisions independent of the current
scale settings.

Window

WINRIGHT

WINLEFT 7

%‘vw«‘wwmw%‘ﬁ e

WINBOTTOM

Figure 2-5: Data Window Parameters

2-108 Syntax and Commands



Command Set

C.WINBottom is a vertical value in units of the vertical scale for the selected
trace. The range is defined by the graticule limits. The default is the graticule
bottom. C.WINBottom can never be greater than C.WINtop.

Examples:. DISP C.WINB:-2.5
Link: C.WINLeft: <NRx>

Arguments: The range for <NRx> is described below.

C.WiNLeft specifies the left edge of a data selection window that is used
when the DISPLAY? DATA command is issued.

C.WINLeft is a horizonial vaiue in units of the horizontal scale for the
selected trace. The range is defined by the end points of the trace record.
C.WINLaf+ can never be greater than C.WINRight.

Examples: DISP C.WINL:1.15
Link: C.WINRight: <NRx>

Arguments; The range for <NRx> is described below.

C.WINRight specifies the right edge of a data selection window that is
used when the DISPLAY? DATA command is issued.

¢ WINRight is a horizontal value in units of the horizontal scale for the
selected trace. The range is defined by the end points of the trace record.
C.WINRight can never be less than C.WINLeft.

Examples: DISP C.WINR:4.05
Link: C.WINTop: <NRx>

Arguments: The range for <NRx> ig described below.

C.WINTop specifies the top edge of a data selection window that is used
when the DISPLAY? DATA command is issued.

C.WINTop is a vertical value in units of the verticat scale. The range is
defined by the graticule limits. . WINTop can never be less than
C.WINBottom.

Examples: DISP C.WINT:1.5

CSA 803A & 11801B Programmer Manuai 2-109



Command Set

Link:

Examples:

7 DATA

Query Only. ?» Da7Ta transfers the bin count for each pixel on a color
graded display to the controller in binary or ASCII format. The pixet bin count
is sent from a specified screen region (or window) that is initially set to the
ful height of the selected graticule and the full width of the trace record. The
window can be sized with the C.wWTN and D.WIN links. The size of the win-
dow will determine how much data is sent.

Pixel bin counts are sent as 16-bit values, a row at a time, starting from the
upper left of the screen. <Pixel data> canbe in ASCIl (<asc bin»)or
binary (<bblock>) format. The format is set by the ENCDG DISPLAY com-
mand. Use the DISPLAY? NR.PT query to get the number of pixel bin
values to expect from the DaTa query.

ASCII Transfer — Data transferred as an <asc curves use the following
format:

casc bin» ::= <NEI>» | ,<NRI» ] ... EOI

where <NR1> values are pixel bin counts within the range 1 to 65535.

Binary Transfer - Data is transferred as comma separated binary biocks
in the format:

{(<bblock> [ ,<bblock=>, ...] )} EOI
where
<bblock>::=%<byte cnt><hin pt>...<checksum>

<bin pt>is atwo-byte unsigned binary integer (MSB first) and

<byte cnt> is an arbitrary number of binary bytes. This binary format is
identical to that used for trace transfers with the CURVe command which is
discussed on page 2-98.

The order of bytes within a bin count value is set with the BYT . or com-
mand. You can specify whether the least (LSE) or most (MSB) significant byte
is sent first. There are no separators (such as commas) between data
poinis.

DISP? DATA
DISPLAY DATA:14,10,14,223,1474,27,0,74,89,22, ...
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Link: D.WINBottom: <NRx>

Arguments: The range for <iRx> is described below.

D .WiINBottom specifies the bottom edge of a data selection window that is
used when the DISPLAY? DATA command is issued. The foliowing three
D . wIN links specify the other three sides of the data selection window in
divisions.

The illustration on page 2-108 shows the daia window parameters and their
associated wIN link. The following illustration shows the coordinate system
used to define . wIN paramsaters. Because frace records extend slightly
beyond the left and right graticule limits, the D.wiN limits slightly exceed
the —5.12 and +5.10 values shown.

See the T . WINBottom discussion on page 2-108 for more information on the
data selection window.

Divisicns (X)
5

4

Divisions {¥} -5 -4 -3 -2 -1 =-0-—1 2 3 4 5

Figure 2-6: Graticule X, Y Coordinates

The D.WINBottom range is —5.12 to + 5.10 divisions, though
D, WINBottom, can never he greater than . WINTop,

Examples: DISP D.WINB:-2.5

CSA 8032A & 11801B Programmer Manuatl 2-111



Command Set

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

D.WINLeft <NRx>

The range for <Rx> is described below.

D.WINLeft specifies the left edge of a data selection window that is used
when the DISPLAY? DATA command is issued.

D.WINLeft is ahorizontal value in divisions within the range of ~5.1210
+5.10. D. WiNLeft can never be greater than D.WINRight.

DISP D.WINL:-1.15
D.WINRight <NRx>

The range for <Nrx> is describad below.

D.WINRLght specifies the right edge of a data selection window that is
used when the DISPLAY? DATA command is issued.

D.WINRight is a horizontai value in divisions within the range of ~5.12 to
+5.10. D. WINRight can never be less than D. WINLeft.

DISP D.WINR:4.05

D.WINTop: <NRx>

The range for <NRx> is described below.

D.WINTop specifies the top edge of a data selection window that is used
when the DISPLAY? DATA command is issued.

D.WINTop is a vertical value in divisions within the range of —-5.12 to +5.10.
D.WINTop can never be greater than . WINBottom.

DISP D.WINT:1.5

GRAticule: { DUAL | SIngle }

GRAticule selects dual or single graticules.

DISP GRA:S5IN
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Link: OGRADFirst: { ON | CFF }

if the screen is cleared when GRADFirst is ON the screen is immediately
redrawn. HMowever, if the screen is cleared when GRADFirst is OFF, the first
trace is not drawn on the screen until the display refresh time (set with
TSP REFRE <NRx>) elapses. This increases the number of traces pro-
cessed into the color graded database.

Examples: DISP GRADF:ON

Link: 7 GRADScale:

Query Only. ? GRADScale returns the current coior boundaries when the
display is color graded (using the DISPLAY TYPE:GRADED command).
Each number returned is an unsigned 16-bit vaiue, <ui>, specifying the
high cutoff of the number of hits in each boundary.

Examples: DISP? GRADS
Link: INTENsity: <NRx>

Argumenls:  <NRx> canrange between 0 and 100 percent.

INTENs1ty sets the overall display intensity.
Examples: DISP INT:65

Link: MODe: { DOTs | VECtors }

MODe selects a DOTs or VECtors type display. ooTs displays individual data
points, while VECtors connects adiacent data points.

NOTE

When more than 512 data points are acquiired, the points are
compressed to fit the 512- point scan line of the display. The largest
and smalfest 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 572

Examples: DISP MOD:VEC

Link: 7 NR.PT <NRx>

Query Only. ? xR. PT returns the number of pixel bins that will be returned
by DISPLAY? DATR.

Examples; DISP? NR.PT
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Link: PERSistence: <NRx>

Arguments: <NRx> can range between 200 ms and 20 s, in steps of 200 ms.

PERS1stence sels the length of time that data points are dispiayed when
variable persistence is selected (DISPLAY TYPE seito VARiable).

Examples: DISP DERS:Z2.2E+0

Link: REFREsh: { 0 | <NEx> }

i

Arguments: <NRx> can be zero (0) or it can range between 5 and 180 s, in steps of 1 5.
A zero vaiue suppresses color-graded screen updates and the updates for
nistograms, histogram statistics, and measurements performed in statistics
mode. A REFREsh value of zero does not affect mask counts.

REFREsh sets the time between display updates for histogram and color-
graded displays.

NOTE

Screen updates for histogram information ccour when the DSYs
command Is issued and when the histogram limits change. Screen
updates for measurements performed in 1M0ode : STAT mode occur
when the MSYs command ig issued and when any measturement
parameter (for example, mesial, proximal, or zone) is changed.

Examples: DISP REFRE:15

Link: sTaTistics: { HISTogram | MASK }

STATIstics selects whether HISTogram Of MASK statistics are displayed in
the Display Mode menu when a trace is defined. Selecting

DISPLAY STATISTICS with no trace defined produces an error, Error 250:
No traces defined.When the last trace is removed,

DISPLAY STATISTICS is selto HISTogram, the default vaiue,

Examples: DISP STATI:HIST
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Link: ™Pe: { INFinite | NORmal | VARiakle | GRADed }
TYPe selects the type of display persisience for al displayed traces with
channel components. INFinite accumulates data points on the display
indefinitely. variable leaves acquired data points on the display for a
petiod of time specified by DIsPlay PERSistence. GRADed produces a
trace display similar o 1NFinice but the data points are color graded to
represent the number of hits on each data point.
NOTE
The trace record length must be set to 512 points when using
INFinite, VARIable, and GRADed display types. If the record
length is greater than 512 when a non-NCrmal lype is selected, the
record fength wiill be set to 512, the new fype will start, and Execu-
tion Warning Event 572 will be generafed.
If Histogram or Mask testing is started when the display typeé is NORmal or
VARiable, the Tyre will changs to INFinite,
Examples: DISP TYP:VAR
Link: ? XSize: <NRx>
Query Only. ? xSize returns the number of pixel bins in the width defined
by the data window.
Examples: DISP? XSIZE
DISPLAY XSIZE:512
Link: 7 ¥8ize: <NRx>»
Query Only. ? v3ize returns the number of pixel bins in the height defined
by the data window.
Examples: DISP? YSIZE
DISPLAY YSIZE:256
DISPNum?
Group: Trace and Setting Commands
DISPNum? returns the number of traces currently displayed on the screen.
Examples: DISPN?
DISPNUM 4

CSA 803A & 11801B Programmer Manual 2-115



Command Set

DIV2 { ON | OFF }

Group: Calibration Commands

When set to ON, DIV2 halves the internal calibrator oscillation rate, providing
a convenient signal source for adjusting foop gain.

Examples: DIV2Z ON

DOT1Abs <link>:<arg>;
DOT2Abs <link>:<arg>

Group: Cursor Commands

DOT1Aks and DOT2Abs set absolute horizontal positions (with respect to the
trace record) for split or paired (dot) cursors, DOT1Abs and DOTZAbs have
the same parameters. Figure 2-7 illustrates the graticute coordinates.

Divisions (X}
5

4

Divisions Y} =5 —4 -3 -2 -1 -0-~1 2 3 4 5

Figure 2-7: Graticule X, Y Coordinates

Link: ? OHMS: <NR3>

Query Only. OHMS returns the vertical cursor value in ohms, when the scale
units are set to RHO (GRAticule YUNit command).

Examples: DOT1A? OHMS
DOTLAES OHMS:1.0E+2
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Link: » oQual: { EQ | LT | &T" | UK | EBR }

Query Only. Returns a qualifier indicating the accuracy and appropriateness
of the value returned with the » oHME query link.

EQ Returned value equals actual value.

LT Returned value less than actual value.

GT Returned value greater than actual value.

UN Returned value is uncertain.

ER Returned valus is meaningless, not rho scale trace.

Examples: DOT1A? OQUAL
DOT1ABRS QQUAL:EQ

Link: PCTg: <NEx>

Arguments: <NRx> canrange between 0 and 100 percent.

PCTg positions the first or second dot cursor as a percentage of the trace
record.

XY Note: You should use the »CTg link to position the cursors for XY traces.
Attempting to use XCOord or XDIV will give unpredictable resuits.

Examples: DOT2A PCT:10
Link: XCCord: <NRx:>

Arguments: The range for <NRx> is described below.

XCOord positions the first or second dot cursor with respect {o horizontal
units of the selected trace.

{The fallowing range formulas assume AbJtrace PANzoomis setio OFF
and the trace is acquired. Refer to the cursor positioning discussion on
page 2-118 for calculating ¥COord range when PANzoomn is s&t to o or the
frace is unacquired. Refer to page 2-205 for formulas to calculate duration.)

XCoord range when the selected trace record is MAIN:
MAINPos o { MAINPos + main_duration )
XCoord range when the selected trace record is WIN:

WINPos to ( WINPos + win_duration )

Examples: DOTLA XC0:1.2E-2
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Link: XDIv: <NRx>

Arguments: The range for <iRx> is described below.

¥DIv positions the first or second dot cursor in graticuie divisions (refer to
the graticule illustration on page 2-116}. Range depends on record (TEMain
or TRBWin) LENgth:

Table 2-54: XDIV Ranges

Record LENGTH XDV Range

512 -5 1210 +5.10
1024 -51210 +5.10
2048 -5.12t0 +5.10
4096 ~5.12 to +3.07
5120 -5121t0 +5.10

These ranges are valid only when ADJtrace PANzoom s CFF and the
selected trace is acquirad. (Refer to the Range of Cursor Positioning discus-
sion on page 2-119 for calculating XCOoxrd range when PANzoom is set to ON
or the trace is unacquired.)

Examples: DOT2A XDI:2.85

Limk; 7 XQUal: { EQ | LT | GT | UN }

Query Only. » xQUal returns the accuracy of XCOord or XD1Iv positioning
information. YT traces always return the 0 qualifier because the cursor
horizontal position is always known.

Table 2-55: Positioning Accuracy Qualifiers

Qualifier Meaning

D True position and response are equal

T True position is lower than response (i.e., the cursor is below
the bottom of the screen)

GT True position is greater than response {i.e., the cursor is above
the top of the screen)

UN True position is uncertain {i.e., the cursor is on an unacguired
frace point)

Examples: DOTiA? XQU
DOTL1ABS XQUAL: EQ
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Link: 7 ¥YCOord: <NR3>

Query Only. » vCOoxd returns the vertical position of the first or second dot
cursor, in units of the selected trace.

Examples: DOTZA? ¥CO
DOT2ABS YCOORD:2.22E-4

Link: 2 YDIv: <NR3>

Query Only. » vD1v returns the vertical position of the first or second dot
cursor in graticule divisions. (See Figure 2-7.)

Examples: DOT1A? ¥YDI
DOTIABS YDIV:-1.4

Link: 2 ¥YQUal: { EQ | LT | GT | UN }

Query Only.  vQUal returns the accuracy of YCOord or YDIv positioning
information. Refer to the description of the link DoT1Abs XQUal for the
meanings of the quaiifiers.

Examples: DOT1A? ¥YQU
DOTLABS YQUAL:EQ

Range of Cursor Positioning. Under some circumstances, such as when
PENzoom i set to ON, you cannct conveniently compute the vaiid range of
cursor positions. However, you can force the cursors to their minimum and
maxirmum values (use the PTG : 0 and PCTE: 106 links) and then query the
instrument for the cursor positions. These new positions constitute the valid
range of cursor positions for that particular instrument setup,

The following example demonstrates this technique. This method applies 1o
both dot and bar cursors and is always successful, regardless of instrument
settings.

Examples: DOT1A PCT: 0
DOT2A PCT:100
DOT1A? XCO;DOT2A? XCO
DOTIABS XCOORD: -6, 0E-6;
DOTZABS XCOORD:5.055E-4
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DOT1Rel <link>:<arg> ;
DOT2Re! </ink>:<arg>

Group: Cursor Commands

Set Only. DOTiRel and DOT2Rel set the paired or split {dot) cursor posi-
tion relative to (offset to the right of} the absoluie cursor location. DOT1Rel
and DOTZRel have the same Hinks.

Link: PCTg: <NRx>

Arguments: See the discussion for DOT1A PCTg for the range for <NRx=.

Set Only. rCTy positions the first or second dot cursor as a percentage of
the trace record, relative to but not exceeding the DOT1Abs/DOT2Abs vaiue,

Examples: DOT1R PCT:50
Link: XCOord: <NREx>

Arguments: See the discussion for DOT1a XCO for the range for <nRx>.

Set Only. xCcord positions the first or second dot cursor with respect to the
units of the selected trace, refative to but not exceeding the
DOT1ALs/DOT2Abs value,

Examples: DOT2R XC0:0.5
Link: XDIv: <NRx>

Arguments: See the discussion for DOT1A XDT for the range for <NRx>.

Set Only. xDIv positions the first or second dot cursor in graticule divisions
with respect to the selected irace, relative to but not exceeding the
DOT1Abs/DOT2Abs value.

Examples: DOTZR XDI:2.85
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- DSYmenu?
Group: Miscellaneous/System Commands
Query Only. Dsvmenu? returns the major menu active on the front panel
display.
Possible bgymenu? responses:
CURSOR DITSPLAY _MODES  ALL_WAVFRM
MEAS STORE_RECALL  UTILITYL
TRIGGER WAVERM ENE_ACCURACY
UTILITY2
NOTE
ALL WAVFRM is the “More...” trace status menu, ENH_ACCURACY
is the “Page to” second page of the Utility menu, and UTILITY2 is
the "Page to” third page of the Utility menu.
Examples: DsY?
DSYMENU CURSOR
DSYS
Group: Dispiay and Color Commands
DSy S enables the histogram and mask acguisition functions by selecting the
Display Modes major menu on the front panel display.
Link: { ow | oFF }
ON selects the Display Modes major menu. OFF selects the Waveferm major
menu. The guery form DSYS7 returns the current OGN or OFF status,
Examples: DSYS?
DSYS ON
DUTy?

Group: Measurement Commands

Query Only. DUuTy ? returns the percentage of a period that the selected
trace spends above the mesial fevel, followed by an accuracy qualifier. (See
page 2-159 for qualifier definitions.)

Examples: DUT?
DUTY S.071E+1, EQ
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ENCdg <link>:<arg>

Group: Data Transfer Commands

#NCdg determines the data encoding for information returned by CurvVe?,
DISPlay?, HISTogram?, WAVErm?, and SET? queries.

Link: DISPlay: { ASCii | BINary }

DIsPlay sets the encoding for pixel point counts fransterred with the
DISPLAY? DATA query.

Examples: ENC DISP:ASC

Link: HISTogram: { ASCii | BRINary }

HIgTogram sets the encoding for data points in a histogram curve trans-
ferred with the HISTOGRAM? DATA query.

Examples: ENC HIST:ASC

Link: SET: { ASCii | BiNary }

SET sets the encoding for front panel setting (FPS) transfers with the sET?
query.

Examples; ENC SET:ASC

Link: WAVfzm: { ASCii | BINary }

WV rm sets the encoding for trace transfers with the Curve? and WaVErm?
queries.

Examples: ENC WAV:BIN
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Group: Acquisition Commands

ENV sets enveloping i or OFF for the vertical expression component
<y exp> (€.g., “M17) of the trace description of the selected trace. (Refer
also to the TRAce and AVG commands.)

®  When <y exp> is not enclosed with AvG and ENV is setto ON, <y exp>
is enctosed with BNV ().

®  When <y exp> is enclosed with AvG and ENV is set to ON , ENV ()
replaces AVG ().

®  When <y exp>is enciosed with 287 (3 and ENV is set to OFF, the
enclosing BNV () is removed.

NOTE

You cannot set ENV o OFF when the <y exp> I hot enclosed with
ENV (). You cannot set BNV fo ON if the selected trace is XY or has
only stored and/or scalar components.

Table 2-56; Examples of ENV Usage

<y exp> Before Command <y exp> After
M2 . ENV ON ENV(M2)

M1 ENV OFF —@rror—
AVG(M1—-M2} ENV ON ENV{M1-M2)
ENV(M1) ENV OFF M1

ENVIM4) ENV ON ENV(ENV{M4))

Query Note: Evv? returns the state of enveloping. BNV ON means the entire
<y exp> s enclosed by ENV. ENV OFF means the entire <y exp> is not
enclosed by ENV, though the Exv () function may be embedded within the
description.
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Status and Event Commands

Query Only. EVENT? returns the event code <wr1> f LONgform is set to
OFF, or returns the event code and a descriptive <gstring> if LONgformis
set to ON.

Refer to Status and Events, later in this manual, for a list of event codes.

EVENT 262, "NO SUCH TRACE"

Measurement Commands

Query Only. EXTInction? returns the selected trace’s extinction ratio.
Depending upen the setting of the MPAram ERMethod link, the extinction
ratio can be calculated using any of three formulas, Refer to the MPAram
command description. EXTInction? is available only when MMode is set to
either sw or STAT.

EVENT?
Group:
Examples: EVENT?
EXTInction?
Group:
Examples: EXTI?

EXTINCTION 8.2353E-1, EQ

EYEPattern { ON | OFF }

Group:

Measurement Commands

EvEPattern ON specifies that the selected trace is an eye pattern and
causes the instrument 16 automatically set the mesial level at the calculated
eye-crossing level when STAT mode measurements are performed. When
the selected trace changes, then the current EvErat tern mode applies to
the new trace.

FALitime?

Group:

Exampies:

Measurement Commands

Query Only, FaLltime? returns the transition time for the selected trace of
a falling pulse edge, fromthe DIsTal to PrROXimal level, followed by an
accuracy qualifier. (Refer to page 2-159 for qualifier definitions.)

FAL?
FALLTIME 5.883E-9,EQ
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FEOI

Group:

Examples:

External 1/O Commands

Set Only. rE0i forces the instrument to output a message terminator for
any pending guery response. (The message terminator for GPIB is an EOI
signai with or without LF; the message terminator for RS232 is the EOL
string. Refer to the rRS232 command for the EOL options.) FEOL is useful to
force the output of a recursive guery (created with the DEF command) onto
individua! lines.

NOTE

FECI has no argument.

FEG

FFT {<link>:<arg>| ? <link>:<arg>}

Group:

Link:

Examples:

Link:

Examples:

Trace and Settings Commands

FFT controls the Fast Fourier Transform (FFT) parameters. The FFT function
is part of the waveform description. {Refer 1o the TRace command.)

PORMat: { DBM | LINear | VPEak }
FORMat specifies the magnitude output format.

DBM causes the FFT magnitude {o be displayed in dB {decibel units relative
to 1 mW; for example, a sine wave of 0.318 Vpeak (0.224 VRyg) will give

1 mW into 50 (2 and wilt display an FFT magnitude of 0 dB. Signals of a
iesser magnitude have a negative dB value.

LiNear and VPEak cause display of the FFT magnitude in volis.

FFT FORM:LIN
WINDow: { BLACKman | BLHarris | HAMming | HANning |
RECTangular | TRIZngular }

WINDow specifies the window used to remove the effects of time sampling.
The algorithms associated with these windows are included in the User
Manual.

FET WIND: HAM
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FMOde { CENter | SHIft }

Group: Acquisition Commands

FMCde sats the mode for the waveform filtering function. The filtering opera-
tion replaces each point with the average of some number of adjacent
poinis, depending on the requested fifter risetime. A CENtex filter is non-
causal and uses an average that is centered on each point. A spifc filteris
causal and forms the average for each point based only on preceding
points.

FPAnel { ON | OFF }

Group: Miscellaneous/System Commands

FPANEL OFF functionally mimics the GPIB RWLS (Remote With Lockout
Staie) and FPANEL ON mimics the GPIB LOCS {Local State).

When Franel is set to OFF, the front panel is locked out and only these
conirols are operable:

m  RQSicon, if t was enabled (displayed) with the SROMASK USER: 0N
command. (The RQS icon is not displayed at power on.) If enabled, you
can disable the RQS icon with SROMASK USER: OFF

Front panel controls can be locked out either by setting PPanel to OFF oF
by using IEEE—488 interface commands to enter the GPIB RWLS state. If
the instrument is in RWLS, the front panel will be inoperative even if Franel
is set to ON.

When Franel is set to o, all front panel controls are operable, assuming
the TOUCH PANEL ON/OFF button is set to ow,

The differences between the FrPAnel command and the TOUCH PANEL
ON/OFF button are:

M  FPAnel provides a way 1o lock out active front panet controls (knobs,
buttons, and screen touches) from the remote interfaces. There is no
front panel equivalent to FPAnel.

» The TOUCH PANEL ON/CFF button only iocks out screen touches. No
command mimics the effect of this button. However, you can use the
aBSTouch command to simulate a fouch to this button from the remote
interfaces.

Examples: FPa ON
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FPSList?
Group: Trace and Settings Commands
Query Only. FpPsiist? returns a list of all front panel settings stored in
nonvolatile RAM (NVRAM) identified by FPS number (1 to 9999}, and the
amount of NVRAM used to store each sefting. FrsList? returns BMpry i
no settings are stored.
{FPS<ui>»: <len> [ { ,FPS<uir:<len> }...] }
| EMPty
Examples: FPSL?
FPSLIST FPS2:8192, FPS$915:7168
FPSNum?
Group: Trace and Settings Commands
Query Only. FrsNum? returns the number of front panei settings (FPS)
stored in Nonvolatile RAM, in <nrZ> form. The range is from O to 9999,
Examples: FPSN?
FPSNUM 2

FPUpdate { ON | OFF }

Group:

Examples:

Miscellaneous/Systern Commands

rrUpdate determines whather the front panel display readouts are updated
following set command execution. The power-on default is FPU OFF.

With FrU ON, the front panel display is updated after each successful set
command.

With U OFF, the front pane! display is only updated when:
» the instrument receives DCL or SDC
® the instrument receives an incorrect query or set command

a  the instrument input buffer is empty after a successful set or guery
execution

NOTE

Throughput is much faster with ¥PUpdate set to OFE

FPU OFF
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FREQ?

Group: Measurement Commands

Query Only. FREg? returns the frequency of the selected trace, followed by
an accuracy qualifier. (Refer 1o page 2-159 for guaiifier definitions.)

Examples; FRE?
FREQ 1.0248+6, RO

GRAticule <fink>:<arg>

Group: Display and Color Commands

Sets X and Y axis units and scaling for displayed trace.
Link: PROPvelocity: <NRx>

Arguments: <NRx> canrange between 0.1 and 1.0.

PROPvelocity sets propagation velocity (a fraction of the speed of light in
a vacuum). Used to scale X axis when XUNit is FEEL, INChes, Or METars.

Examples: GRA PROP:0.365
Link: REPFAmplitude: <NRx>

Arguments; <NRx> canrange between50mVand 1 V.

REFAmp1itude sets the pulse amplitude used to scale the Y axis when
YUNit is sel to RHO.

Examples: GrA REFA:2.5E-1

Link: ¥UNit: { FEEt | INChes | METers | SEConds }

XUNit selects scale units for the X axis.

Examples: CRR XUN:SEC
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Link: YUNit: { VOLts | RHO }

YUNit selects scale unis for the Y axis.

Examples: GRA YUN:VOL

Query Note: cra? returns its links and arguments in the following order:

GRATICULE PROPVELOCITY:<NR3>, REFAMPLITUDE:<NRx>,
XUNIT:<arg>, YUNIT:<arg>

HiBar <link>:<arg>;
H2Bar <fink>:<arg>

Group: Cursor Commands
ElBar and H2Bar set the absolute vertical position of horizontal bar cur-
sors. H1Bar and H2Bar have the same parameters.
Link: 2 OHMS: <NR3>
Query Only. » 0HMS returns the vertical cursor value in ohms, when that

form of readout is appropriate,

Examples: H1B? OHMS
HIBAR OHMS:1.0E+2

Link: 2 OQUal: { EQ | LT | GT | UN | ER }

Query Only. » 0QUal returns a quaiifier indicating the accuracy and ap-
propriateness of the value returned with the »OEMS query link.

EQ Returned value equals actual value.

LT Returned value less than actual value.

GT Returned value greater than actual value.

UN Returned value is uncertain.

ER Returned value is meaningless, not rho scale trace.

Examples: H2B? OQUAL
HZBAR OQUAL:EQ
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Link: YCOord: <NRx>

Arguments: The range for <NRx> is described next.

YCOord positions the first or second horizontal bar cursor with respect to
the units of the selected trace. The range depends on whether the trace was
created in integer mode or floating-point mode.

NOTE

Far information on trace modes, see the WrMScal ing command,

The vCoOord range for an integer mode trace is:
(SEN * ~5.12 + OFFS} to {SEN * 5.10 + OFFS)

where SER and OF¥S are the channel sensitivity and offset
(CH<slot><ui>? SEN,OFFS) of the channel(s) in the integer mode trace.

The vCOord range for a floating-point mode frace is:
(W8I * —5.12 + VPO} f0 (VST *5.10 + vro)

where Vs8I and V0o are the vertical size and vertical position
(aDJ<ui=? v8T1,vr0) of the floating-point trace.

Examples; H2B YCC0:0.75
Link: YDIv: <NREx>

Arguments: <NRx> can range between —5.12 and +5.10.

YDIv positions the first or second horizontal bar cursor in graticule divisions.

Examples: H1B YDI:-4.0
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HISTogram <link>:<arg>

Group:

Display and Color Commands

HISTogram initiates a vertical or horizontal histogram for the selected trace.
It also sets a variely of histogram parameters including the dimensions of a
displayed histogram window.

The histogram window selects a portion of the trace on which 1o perform the
histogram algorithm. The histogram window appears on the display when
the TvPe is set to HOR1 z or VERt and the Display Modes major menu is
selected (see the DSYS command on page 2-121). To start accumulating
statistics, set Dsvg to OW. Then, set DISPlay STATIstics:HISTogramlio
actually display the statistics and the histogram.

Each displayed trace has a unique histogram window and a unique histo-
gram TYPe. Once a histogram is started on a trace, selecting ancther trace
wifl activate the histogram window for that trace. Histograms started on a
color graded dispiay will calcuiate the histogram from the accumulated pixel
bin daia.

The C.wIN links specify the sides in the current vertical and horizontal scale
units {i.e., volts, seconds, rho, feet, etc.) of the selected trace. The D. WIN
links specify the window in absolute divisions independent of the current
scale settings. The histogram window can be defined with . wWIN links then
queried with D . WIN links, and vice versa. Figure 2-8 shows the four histo-
gram window parameters. ‘

Window

§ WINTOP

WINRIGHT

[
&

| WINLEFT -

‘.
Lm\-v L -

© WINBOTTOM

Figure 2-8: Histogram Window Parameters

The histogram window is nof retated to the data window defined with the
DIsPlay command.

For more information on the use of the Histogram function, refer to the User
Manual for your instrument.
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Link:

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

CLEar

ClLEar removes all trace and histogram data from the display and restarts all
acquisitions. CLEar is equivalent to the CLEar ALLTrace command.

HIST CLE
C.WINBottom: <NEx>

The range for <NRx> ig described below.

. WINBottom specifies the bottom edge of the histogram window for the
selected trace. C . WINBottom is a vertical value in the current units of the
veriical scale. The range is defined by the vertical graticule limits. See the
D.WINBottom lfink for the default setting. C . WiNBottom can never be
greater than ¢ . WINTop.

The <NRx> range for an integer made trace is:
{SEN * —5.12 4+ OFFS) to (SEN * 5.10 + OFFS)

where $EN and OFFS are the channe! sensitivity and offset
{CH<slot><ui>? SEN,OFFS) of the channel(s) in the integer mode trace.

The <ngx> range for a floating-point mode trace is:
(Vel * =512 4+ vp0) to (vSI * 510 + vEO)

where V31 and VPO are the vertical size and vertical position
(aDJ<uix7 vs1, veo) of the floating-point trace.

HIST C.WINB:-2.5
C.WINLeft: <NRx>

The range for <nRx> is described below.

C.WINLeft specifies the left edge of the histogram window for the selected
trace. C.WINLeft is a horizontal value in units of the horizontal scale. The
range is defined by the endpoints of the trace record. Seethe D . WINLeft
link for the default setting. ¢ . WINLeft can never be greater than
C.WINRight.

<NRx> range when the selected trace record is MAIN:
MAINPos to { MAINPos + main_duration )
<NRx> range when the seiected trace record is WIN:

WINPos to ( WINPos + win_duration )

HIST C.WINL:1.15
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Link: C.WINRight: <NRx>

Arguments: The range for <iEx> is described below.

¢ . WINRight specifies the right edge of the histogram window for the
selected trace. C.WINRight is a horizontal value in units of the current
horizontal scale. The range is defined by the endpoints of the trace record.
Seethe . wiNLeft link for the default setting. <. WINRight can never be
less than C.wWiNLeft.

<NRx> range when the selected trace record is MAIN:
MAINPos to { MAINPos + main_duration )
<NRx> range when the selected trace record is WIN:

WINPos to ( WINPos + win_duration )
Exampies; HIST C.WINE:4.05
Link: C.WiNTcp: <NRx>

Arguments: The range for <NRx> is described below.

¢ . WINTop specifies the top edge of the histogram window for the selected
trace. C. WINTop is a vertical value in units of the vertical scale. The range is
defined by the vertical graticule limits. See the D.WINTop link for the default
setting. C.WINTop can never be less than C. WINBottom

The <NRx> range for an integer mode trace is:
(SEN * ~5.12 + OFFS) to {SEN * 5.10 + OFFS)

where SEN and 0Frs are the channel sensitivity and offset
{CH<sloe><ui>? SEN, OrFS) of the channel{s) in the integer mode frace.

The <NRx> range for a floating-point mode trace is:
(VvsI * =512 + vro) to (VST * 5.10 + VPO)

where V31 and VPG are the vertical size and vertical position
(aDT<uix? VST, vPo) of the floating-point trace.

Examples: HIST C.WINT:1.5
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Link: ? DATA

Query Only. ? Da7Ta transfers the value of each point on the histogram
curve to the controiler in binary or ASCH format. The histogram window
determines what portion of the trace will be incorporated in the histogram. it
also determines how much histogram data will be transferred.

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. You can specify the data format to be either ASCIl or binary with
the ENCDC HISTOCGRAM command.

<Histogram data> can bein ASClH (<asc>) or binary (<bblock>) format.
The format is set by the ENCDG HISTOGRAM command. Use the HI5T0~
GRAM? NR.PT query to get the number of histogram points fo expect from
the DATA query.

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

<age bin» ::= <NRI> | ,<NRI» 1 ... EOI
where <NR1> values are pixel bin counts within the range 1 to 4294967295.

Binary Transfer. Data is fransferred as a single binary block (<bbIock>) in
the format:

<hblocks> EOQI
where
<bblock>i=%<byvte cnt><bin pt>...<checksum>

<hin pt> is afour-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 CurRvVe command which is
discussed on page 2-98.

The order of bytes within a bin count value is set with the BYT. or com-
mand. You can set either the least significant byte (LSB) {o be sent first
followed by bytes of greater significance or the most significant byte (MSB)
first followed by bytes of lesser significance. There are no separators (such
as commas) between binary bin counts.

Examples: HIST? DATA
HISTOGRAM DATA:0,1,552,8580,32321,
110778,209786,442794,9338335, ...
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Link: D.WINBottom: <NRx>

Arguments: The range for <iRx> is described below.

D.WINBottom specifies the bottom edge of the histogram window for the
selected trace. D . WINRottem is a vertical value in divisions.

The following illustration shows the coordinate system used 1o define D.WIN
parameters. Because trace records extend stightly beyond the left and right
graticule imits, the 0. WIN limits slightly exceed the —5.0 and +5.0 values

shown. The iilusiration on page 2-131 shows the data window parameters
and their associated WIN link.

See the histogram discussion on page 2-131 for more information on the
data selection window.

Divisions ()
5

4

U o3 O sy weany =]

<
S
N

Figure 2-2: Graticule X, Y Coordinates

The D.WINBottom range (<NRx>) is —5.12 1o + 5.10 divisions, though
D.WINBottom can never be greater than D. WINTop.

Examples: HIST D.WINB:-2.5
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Link: D.WINLeft: <NRx>

Arguments: The range for <NRx> is described below.

D.WINLeft specifies the left edge of the histogram window for the selected
trace.

D.WINLeft is a horizontal value in divisions within the range of ~5.1210
+5.10. D.WINLeft can never be greater than . WINRight.

Examples: HIST D.WINL:-1.15

Link: D.WINRight: <NRx>

Arguments: The range for <NrRx> is described below.

D.WINRight specifies the right edge of the histogram window for the
selected trace.

D.WINRight is a horizontal value in divisions within the range of ~5.12t0
+5.10. D.WINRight can never be lessthan . WiNLeft.

Examples: HIST D.WINR:4.05

Link: D.WINTop: <NRx>

Arguments: The range for <iRx> is described below.

D . WINTop specifies the top edge of the histogram window for the selected
trace.

D.WINTop is a vertical value in divisions within the range of —-5.12to +5.10.
D.WINTop can never be greater than D. WINBottom

Examples: HIST D.WINT:1.5

Link: HISTScaling: { LiNear | LOGILO }

HISTSCaling selects either linear or logarithm base 10 scaling for the
histogram display. All traces are affected. The initial default is LINear.

Examples: HIST HISTS:LOG
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Link: ? NR.PT <NRx>

Query Only. » M=, PT returns the number of histogram curve points that will
be returned by BTSTOGRAM? DATA.

Examples: HIST? NR.PT
HISTOGRAM? NR.PT:201

Link: Tvpe: { HORiz | VERt | HONe }

TYPe selects the type of histogram display for the selected trace. The
selected trace must be an infinite persistence or color graded trace display.

HOR1z accumulates bin counts for each data point along the horizontal axis.
VERt accumulates bin counts for each data point along the vertical axis.
NONe disables the histogram function for the selected trace. A histogram
TYPe can be specified for each trace. The histogram window (C . wIN and
L. WIN links) determines what portion of the trace is included in the histo-
gram calculation.

Select the Display Modes major menu with the Dsvs ot command before
issuing HISTogram commands, HISTogram commands are not allowed
when any other major menu is active,

NOTE

If Histogram is started when the display type is NORmal or
VARiable, the DISPlay TYPe will change to INfinite persis-
tence while DSYS is ON.

Examples: HIST TYP:VER
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HPGI <link>:<arg>

Group:

Link:

Arguments:

Exampies:

Link;

Examples:

External /O Commands

HPG1 specifies printing parameters for the Tek HC100 plotter or other
devices that conform to the HPGI format.

COLor<ui>: <NRx>

<ui> can range between 0 and 7. <Wrx> can range between 1 and 8.

COLor<ui> assigns plotier pens to the instrument color index. The pen
range is specified by <Nrx>. Refer to page 2-88 for the color index.

NOTE

Assigning pen 0 to the color index means that color is not plotted
{no pen is assigned).
HPG COL3:1

COLor: DEFAulL

Set Only. COLOR: DEFAULT assigns the default pens shown in Table 2-57 to
the color index.

Table 2-57: Default Plotier Pen Assignments

Color index Pen No. Color Index Pen No.
0 0 4 4
1 1 5 5
2 2 6 6
3 3 7 7

HPG COL:DEFA
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Link:

Examples:

Link:

Examples:

Command Set

FORMat: { DRAft | HIRes | SCReen }

FORMat selects the output format. H1Res plots the entire screen, including
every trace point. SCReen plois the entire screen, but includes only the
min/max point-pairs of each YT trace column (XY and PA traces are not
affected.) DrAf¢ is the same as sCReen except the front panel status menu
is not plotted.

NOTE

Fop-up menus are not plotted.

Plotting variable and infinite persistence traces is very lime con-
suming and tends to wear down plotter pen poirts more rapidly
than other types of plots. Each point is plotted separately.

HPG FORM:DRA

PORt: { CENTRonics | GPIb | RS232 }

pCRtE specifies the output port for the plotter.

HPG POR:CENTR

HREfpt { LEFt | CENter | RIGNt }

Group:

Examples:

Trace and Setting Commands

HREfpt selects the horizontal point about which the trace expands when
the horizontal size is adjusted for Main and Window traces.

HREFPT LEFT
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ID?
Group: Status and Event Commands
Query Only. 107 returns identifying information about the instrument and its
firmware, delimited by commas. The st contains the following items:
B [nstrument mode! number
a  TEK Codes & Formats version number
»  Time base processor (TBC) firmware version number
»  Display Processor (DSY) firmware version number
m  Executive Processor {(EXP) firmware version number
m  Acquisition processcr (ACQM for the CSA 803A, ACQM1 ~ACQDS for
the 118018} firmware version numbers
ID TEK/CSA803A, V81.1, TBC/<NR2>», DSY/<NRZ>,
EXP/<NR2>, ACQM1/<NRZ>
Examples: 1D?
ID TEK/CSAB03A,V81.1,TBC/3.72,
DSY/3.13,BXP/3.18, ACQM1/5.02
INIt

Group: Miscellaneous/System Commands

Set Only. Tn1t initializes the instrument to its factory-assigned default
parameters and settings. Completion of TiIt is signaled by event code
474, INIT complete.

For both GPIB and R3-232-C, the defaults are:

®  JROMask USEr is OFT; this removes the RQS icon if it was displayed
& Al pending events except Power On are discarded

m Al user TEXt is cleared from the display

m For GPIB oniy, RQS is setto o

NOTE

INTL has no argument.

Refer to the User Manual for your instrument for a complete list of 78Tt
effects.

Examples: INI
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INPut { STO<ui> | <gstring>}

Group: Data Transfer Commands

Tveut selects the destination for preambie and trace data sent to the
instrument by the WFMPre and CURVe commands.

Link: { 8TO<ui> | <gstring> }

Arguments: The power-on default TiPut location is STO1. <ui> can range between 1
and 9999, <gstring> is a label that identifies the stored trace destination

Query Note: TNPut? always returns STO<ui>, even if the location was
specified with a label.

Examples: INP S5TCS2

JiTier?

Group: Measurement Commands

Query Only. TITter? returns the jitter calculated on the selected trace at
JITLOcation. JITter? is available only when MMGde is setto STaT

Examples: JIT?
JITTER 2.9669E-10, EQ

LABAbs <link>:<arg>

Group: Label and Text Commands

1 ABARs positions the label associated with the selected trace.
Link: PCTg: <NRx>

Arguments:  <Nkx> can range between 0 and 100 percent.

PCTg sels the horizontat position of the label as a percentage of the trace
record.

Examples: 1LABA PCT:50
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Link: XCOord: <NEx>

Arguments: The range for <NRx> is described below.

XCOoxd sets the horizontal position of the label in horizontal units. The label
maintains the specified position, tracking changes in the trace.

(The foliowing range formulas assume ADJtrace PANzoom is setto OFF
and the trace is acquired. Refer to the discussion on cursor positioning on
page 2-119 for a method o calculate XCOord range when PaNzoom is set to
ON or the trace is unacquired. Refer to page 2-205 for formulas 1o calculate
duration.)

The xCGord range when the selected trace record is Main is calculated:
MATNPos to ( MAINPos + main_duration )
The xcoord range when the selected trace record is WIN is caiculated:

WiNPos 10 (WINPos + win_duration)

Examples: LABA XCC:0.5
Link: YDIv: <NRx>

Arguments: <NRx> can range between —10.22 and +10.22.

vDIv sets the vertical position of the label in divisions, relative to the point
specified by the XCoozd link. The label maintains the specified vertical
distance, tracking changes in the trace.

Examples: LABA YDI:Z2,85
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LABel <link>:<arg>

Group:

Link:

Arguments:

Examples:

Link:

Examples:
Link:

Argumentis:

Examples:

Link:

Examples:

Label and Text Commands
LaBel defines and deletes labels, and controls label display.

DELete: { ALL | FPS [ <ui> | | <gstring> | 8TO [ <ui> ] |
TRAce [ <ui> } }

FPS<ui> can range between 1 and 9999, sT0<ui > can range between 1
and 9999. TRAce<ui> can range between 1 and 8.

Set Only, DELete deletes labels for active traces, stored traces, stored
settings, or ALL labels. Specifying FPs, STO, of TRAce with <ui> deletes the
labe! associated with the specified argument, Specifying FPS, STC, Or TRAce
without <u 1> deletes all iabels associated with the argument type. Specify-
ing <gstring> deletes that label. Wildcard characters are interpreted.
{Refer to page 2-144 for wildcards.)

LAB DEL:TRA2

DISPlay: { ON | OQFF }

DISPlay controls the display of labels associated with active traces. When
DTSPlay is set to ON, labels are displayed. When DI8Play is set to OFF,
labels are not displayed but all labels are retained. OFF is the defauit.

L.AB DISP:ON
FPS<uli>: <gstring>

<ui> can range between 1 and 9899, <gstring> must be less than or
equal to 10 characters in length.

Frs<ulz> defines a label for a stored front panel setting.

LAB FPSL1:'SETUPL’

MODe: { AUTO | MANual }

MODe selects automatic or manual trace labeling. AuTC mode produces
labels for new fraces based on their trace descriptions. in ¥MaNual mode no
labels appear on a traces unless you specifically assign them

{LABel TRAce<ui>). LABel DISPlay mustbe set ON for the labels to be
visible on the front panel. Maruai is the default mode.

LAR MOD:AUTO
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Link:

Arguments:

Examples:

Link:

Argumaeants:

Examples:

STO<ui>: <gstring:>

<ui> can range betwsen 1 and 9989. <gstring> must be less than or
equal to 10 characters in length.

sTo<ui> defines the label for a stored trace.
LAR STOL: DATAL
TRAce<ui>: <gstring>

<ui> canrange between 1 and 8. <gstring> must be less than or equal to
10 characters in length.

TRAce<ui > defines the label for an active trace.

LAB TRAL: 'CLOCK'

Label Wildcard Characters. For some commands that take labels, the
characters ? and * have a special meaning in a <gstring> when searching
for a matching label. The ? wili match any single character. The * will match
any number (including 0) of any character. To search for a literal 7 or *, use
a backstash \ in front of the 7 or *,

a?c maiches abc, axe, aZc, ake, ele.

rep1? matches repit, rept2, repib, afc.

rep* matches rep,repés, repiads, repld, ete.
a*c matches abc, a3478c¢, axyze, etc.

a\*c¢ matches a*c

Figure 2-10: Examples of Wildcard Usage
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LABRel <link>:<arg>

Group: Label and Text Commands

Set Oniy. LABRel positions the label of the selected trace relative to its
position prior to the command.

Link: PCTg: <NRx>

Arguments: See the description for LABA BCT for the range for <NRzx>.

Set Only. PeTg changes the horizontal position of the jabel, relative to its
previous horizontal position, in units of percent of record length, but not
exceeding the LABAbs PCTg range.

Examples: LABR PCT:50
Link: XCOord: <NRx>

Arguments: See the description for LARA XCO for the range for <NRx>.

Set Only. XCoord changes the horizontal position of the label, relative to its
previous horizontal position, but not exceeding the LABAbs XCOoxd range.

Examples: LABR XCG:0.5
Link: YDIv: <NRx>

Arguments: See the description for LAB2 YDI for the range for <nRx>.

Set Only. YDIv changes the vertical position of the labei relative to its pre-
vious vertical position, but not exceeding the LABAbs YDIvrange.

Examples: LABR YDI:2.85
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LONgform { ON | OFF }

Group: Miscellaneous/System Commands

LoNgform controls the return of the longer versions of query responses.
With r.oNg form set to ON, queries respond with full header and link spell-
ings; the EVENT ? and RS232 VERB:0N commands return a descriptive
<gstring> in addition to the event code. With LONgform set to OFT, query
responses are in abbreviated form, and EVENT? and RS232 VERB:ON
responses include only the event codes. The power-on default is
LONgform ON.

Examples: LON ON
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MAINPos <NRx>

Command Set

Time Base/Horizontal Commands

MAINPos sels the horizontal position of the Main trace record with respect to
the Main trigger.

<NRx> can range from the minimum horizontal position to 50 ms.

The range depends upon the setting of HREfpt as shown in Table 2-58.

Tahle 2-58: MAINPos Range

lower MAINPos upper MAINPos

21 ns (CSA BO3A) 50 ms
23 ns (11801B)

45.5 ns (11801B with 1M Option)

21 ns + duration/2 {CSA 803A)
23 ns -+ duration/2 (11801B)
45.5 ns + duration/2 (11801B
with 1M Option)

50 ms + duration/2

21 ns + duration (CSA 803A)
23 ns + duration (118018)

45.5 ns + duration (118018 with
1M Option)

50 ms + duration

NOTE

The minimum MATINPos setting Is dependent on internal instrument
calibration. If a MATNPog value is sejected that is less than the
instrument minimum, MATNPos will be set to the minimum limit.

Group:
Lintk: <NRx>
Arguments:
HREipt
LEFC
CENter
RIGht
Examples:

MAINP 7.9%-8
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MASK<ui> <link>:<arg>

Group:

Link:

Arguments:

Examples:

Link:

Examples:

Display and Color Commands

MASK<ui> provides the means to create or delete any of 10 test masks
avaiiable for trace analysis. The masks are polygons defined by up to 50
vertices each. Sample points falling within the masks are counted (with
MASKSTAT COUNT:ON). MASE allows you to query the count for & specific
mask. You must set DSYS 1o ON for counting to start; and set Digrlay
STATistics t6 MASK in order to see the mask and the mask statistics on
the screen. For more information on Mask Testing, refer to the User Manual
for your instrument.

The links ¢. Point and D. Point let you specify the mask vertices in current
scale units and divisions, respectively. The specified vertices are automati-
cally connected to form the polygon mask. Polygons with concave shapes
are not supporied.

Mask testing is available with either infinite persistence or color graded
displays. See the DISPlay TYPe command. Refer to the MASKStat com-
mand for mask testing statistics, starting mask count, and other related
functions.

C.Point: <mpoint>

The range for <mpoint= is described below.

C.Point creates a set of XY coordinates that define a vertex of the mask.
The coordinates are specified in the current horizontal and vertical scale
units. The specified vertices are automatically connected to form the poly-
gon mask. Note that the D. Peint link specifies coordinates in divisions.

MASK<ui> C.POINT:<xcord>, <ycord>
[ ,<xcords>, <ycord>...]

The <xcord> range is the duration of the selected trace record. You can
use the left and right graticule limits as they are very close {o the trace
endpoints. The <vcord> range is the vertical displacement between the
bottom and top graticule limits. The MaASK?<ui> C.P query must be speci-
fied to read the mask definition.

The following example wouid define MASK2 as a rectangle two units wide by
four units high.

MASKZ2 C.P:2.1,2.,4.1,2,2.1,-2,4.1,~-2

DELete

DELete removes the definition for MASK <ui>.

MASKT DEL
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Link: D.Point: <mpoint>

Arguments: The range for <mpoint> is described below.

D.Point creates a set of XY coordinates (<mpoint>} that define a vertex of
the mask. The X and Y coordinates are specified in divisions. The specified
vertices are automatically connected to form a polygon.

MASK<ui> D.POINT: <xcord>, <ycord>
[, <xcords>, <ycords>...]

The <xcord> and <ycord> ranges are based on the same coordinates
used for the Histogram window and Cursors. Refer to the iliustration on
page 2-135 for the coordinates. The MASK? <ui> DI. P query must be speci-
fied to read the mask definition. :

The following example would define MASK2 as a rectangle two divisions wide
by two divisions high.

Examples: WMASK2 D.P:-2,2,2,2,2,-2,-2,-2

Link: ° NCOunt <NEx>
? NCOunt returns the point count for MASK<ui>.
Examples: MASR2? NCO
MASK2 NCOUNT:457
Link: ? NR.PT <NRx>
? WR.PT returns the number of vertices or XY coordinates that define

MASK<uis>,

Examples: MASK2? NR.PT
MASKZ2 NR.PT:4
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MASKDefine { OC1 | OC3 | OC9 | OC12 | OC18 | OC24 | OC36 | OC48 |
CC.SL.64kb | CC.DO.64kb | CC.DA.64kb | CC.TI1.64kb | CC.1.5mb |
CC.SY.2mb | CC.CO.2mb | CC.SY.6mb | CC.CO.6mb | CC.8mb | CC.32mb |
CC.34mb | CC.44mb | CC.97mb | CC.ZEro.139mb | CC.ONe.139mb |

DS1 | DS1.0I1d | DS1C | DS2 | DS3 | DS4NA | DS4XNA | STS1 | STS3 |
STSX3 | STM1 | FDDI | CEPT | USERMask | USEREye | NONe }

Group:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Display and Color Commands

MasKDe fine defines standard masks. Refer to the User Manual for descrip-
tions of the standard masks.

Before or after you execuie a MASKDef ine command, execute a DSYS ON
10 select the Display Mode menu, foliowed by a DISPlay STATistics:
MASK to see the standard mask, completed by an AUTCSet STARt to
invoke the special autoset algorithm for the standard mask. Also see the
AUTOSet MASK:AUTO command description, which greatly affects what
MASKDefine does when DSYS is ON prior to issuing the MAS¥Define
command.

CC.CO.2mb

CC L CO. 2mb defines a CCITT G.703 standard coaxial pair mask with a data
rate of 2.048 megabits/second.

MASKD CC.CO.2

CC.CO. omb

CC L Co. emb defines a CCITT G.703 standard coaxial pair mask with a data
rate of 6,312 megabits/second.

MASKD CC.CO.6

CC.DA.64dkD

CC . DA, 64kb defines a CCITT G.703 standard daia pulse mask with a data
rate of 64 kilobits/second.

MASKD CC.DA.&64

CC.D0.64kDb

CCLDO. 64kb defines a CCITT G.703 standard double pulse mask with a
data rate of 64 kilobits/second.

MASKD CC.DO.64
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Command Set

CC.ONe.13%mb

oo . ONe. 139mb defines a CCITT G.703 standard binary 1 pulse mask with a
data rate of 138.26 megabits/second.

MASKED CC.ON

CC.81.64kb

CC . 8T.64kb defines a CCITT G.703 standard single pulse mask with a data
rate of 64 kilobits/second.

MASKD CC.S51.64

CC.8Y.2mb

CC.8Y. 2mb defines a CCITT G.703 standard symmetrical pair mask with a
data rate of 2.048 megabits/second.

MASKD CC.3Y.2

CC.8Y.6mb

CC . 8Y. 6mb defines a CCITT G.703 standard symmetrical pair mask with a
data rate of 6.312 megabits/second.

MASKD CC.S8Y.6

CC.TI.64kDb

CC.TI.64kDb defines & CCITT G.703 standard timing pulse mask with a
data rate of 64 kilobits/second.

MASKD CC.TIL.64

CC.ZEro.13%mb

0. ZErc. 13%mb defines a CCITT G.703 standard binary 0 pulse mask with
a data rate of 139.26 megabits/second.

MASKD CC.LZE
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Link: CC.1.5mb

cC . 1. 5mb defines a CCITT G.703 standard pulse mask with a data rate of
1.544 megabits/second.

Examples: MASKD CC.1.5

Link: CC.8mb

cC . 8mb defines a CCITT G.703 standard pulse mask with a data rate of
8.448 megabits/second.

Examples: MASKD CC.8

Link: CC.32mb

CC. 32mb defines a CCITT G.703 standard pulse mask with a data rate of
32.064 megabits/second.

Examples: MASED CC.32

Link: CC.34imb

CC . 34mb defines a CCITT G.703 standard pulse mask with a data rate of
34.368 megabits/second.

Examples: MASKD CC.34

Link: CC.44nb

CC. 44mb defines a CCITT G.703 standard pulse mask with a data rate of
44.736 megabits/second.

Examples: MASKD CC.44

Link; CC.97mb

cC.97mb defines a CCITT G.703 standard pulse mask with a data rate of
97.728 megabits/second.

Examples: MASKD €C.97
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Command Set

CEPT

cepT defines a CCITT G.703 standard CEPT mask with a data rate of
565 megabits/second.

MASED CEPT
DSi
D1 defines an ANSI T1.102 standard mask with a data rate of

1.544 megabits/second.

MASKD DS1

Dsl.ola

nstl.01d defines an ANSI T1.102 “Obsolete DS17 standard mask with a
data rate of 1.544 megabits/second.

MASKD DS1.0

DELC

palc defines an ANSI T1.102 standard mask with a data rate of
3.152 megabits/second.

MASKD DSI1C

Ds2

ps2 defines an ANS] T1.102 standard mask with a data rate of
6.312 megabits/second.

MASKD D82

Ds3

Ds3 defines an ANSI T1.102 standard mask with a data rate of
44,736 megabits/second.

MASKD D83
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Link: DS4NA

Ds4na defines an ANSI T1.102 standard mask with a data rate of
139.26 megabits/second. (Zero feet of office cable between the equipment
and the interface.)

Examples: MASKD DS4NA

Link: DS4XNA

Ds4XNA defines an ANSIE T1.102 standard mask with a data rate of
139.26 megabits/second. (225 feet of office cable between the equipment
and the interface.)

Examples: MASKD DS4XNA

Link: FDDI

¥Dp1 defines an ANSI X3.166 FDD! Halt standard mask with a data rate of
125 megabits second. For FDDI, AUTOSet is unique because the standard
specifies that the width of a Hait signal is 40 nanoseconds {within

+0.5 nanosecond). The width of the mask is adjusted by up to

+ 0.5 nanosecond to match the rising and falling edge of the Halt signal.

Examples: WMASED FDDI

Link: WNONe

NONe is normally not used in a set command. In the query MASED?, itis
returned if there is no standard mask (that is, just user masks). MASXD
NOWe used in a set command has no affect if you have user masks; if you
have standard masks, they are then deieted.

Examples: MASKD NON

Link: 0©C1

oC1 defines an ANSI SONET/CCITT SDH optical mask with a data rate of
51.84 megabits/second.

Examples: MASKD 0Cl1

Link: 0C3

o3 defines an ANSI SONET/CCITT SDH optical mask with a data rate of
155.52 megabits/second.

Examples: MASEKD CC3
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Link: 0C9

0ce defines an ANSI SONET/CCITT SDH optical mask with a data rate of
466.56 megabits/second.

Examples: MASKD 0OC9

Link: oCl12

0C12 defines an ANSI SONET/CCITT SDHM optical mask with a data rate of
622.08 megabits/second.

Examples: MASKD 0Cl2

Link: ©CL8

0018 defines an ANSI SONET/CCITT SDH optical mask with a data rate of
933.12 megabits/second.

Examples: MASKD OC18

Link: 0Cz4

acz 4 defines an ANSI SONET/CCITT SDH optical mask with a data rate of
1244.2 megabits/second.

Examples: MASED 0C24

Link: 0C36

0c36 defines an ANSI SONET/CCITT SDH optical mask with a data rate of
1866.2 megabits/second.

Examples: MASKD OC36

Link: 0C48

oc4g defines an ANSI SONET/CCITT SDH optical mask with a data rale of
2488.3 megabiis/second.

Examples: MASKD 0C48
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Link: osTMl
stM1 defines an ANSE SONET/CCITT SDH optical mask with a data rate of
155.52 megabits/second.

Examples: MASKD STMl

Link: 878t
5751 defines an ANS! T1.102 standard mask with a data rate of
51.84 megabits/second.

Examples: MASED STSI

Link: STS3

sTS3 defines an ANSI T1.102 standard mask with a data rate of
155.52 megabits/second. (Zero feet of office cable between equipment and
interface.)

Examples: MASKD STS3

Link: STSX3

sTs%3 defines an ANSI T1.102 standard mask with a data rate of
155.52 megabits/second. (225 feet of office cable between equipment and
interface.)

Examples: MASKD STSX3

Link: USEREve

USEREve recalls a “standard’ eye mask, which has a programmable data
rate and user-settable shape. Refer to the command descriptions for
USEREye.

Examples: ¥MASKD USEREve

Link: USERMask

USERMask is normally not used in a set command. In the query MASKD?, it
is returned if there is no standard mask (that is, just user masks).

MASKD USERMask used in a set command has no affect if you have user
masks; if you have standard masks, they are then deleted.

Examples: MASKED USERY
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MASKStat </ink>:<arg>

Group:

Link:

Examples:

Link:

Examples:

Link:

Exarnples:

Display and Color Commands

MASKStat starts mask testing and refurns mask count statistics and status.

CLEar

oLear clears all mask counts and removes all trace data from the display.
Then aii acquisitions are restaried and mask testing resumes. CLEax is
eguivalent to the CLEar ALLTrace command.

MASKS CLE

CoUnt: { ON | OFF }

coUnt starts counting sample point hits within alf masks on all displayed
traces when set ON. When count is set to OFF new hits within masks are
not counted but existing count statistics are retained and may be queried.
Mask counting started on a color graded display calculates the counts from
the accumulated pixel binary data.

NOTE

DSYS must be set oN (Display Modes major menu selected} before
counting can begin. DISPlay STATIstics must be setto MASK
in order to see the mask and rmask statistics on the screen; howev-
er, counting continues even with DISPlay STATIstics Setfo
HISTogran. Leaving the Display Modes major menu terminates
mask counting functions.

MASKS COU:0N

? NWFm <NRx>
» NwWFm returns the number of traces processed to produce the count
returned by the T0Tal query.

MASKS? NWF
MASKSTAT NWFM:234
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Link: 7 TOTal <NRx>

? TOTal returns the number of sampile points that have fallen within all
masks on all displayed traces. Sample points that fall where two masks
overlap are counted only once.

Examples: MASKS? TOT
MASKSTAT TOTAL:735

MAX?
Group: Measurement Commands
Query Only. MAX? returns the maximum amplitude {most positive peak
voltage) of the selected trace, followed by an accuracy qualifier. (Refer to
page 2-159 for qualifier definitions.}
Examples: MAX?
MAX 5.04E-1,EQ
MAXTranum?
Group: Trace and Settings Commands
Query Only. M XTranum? refurns the largest acceptable trace number for
the current configuration. For the CSA 803A, the value returned is always 8.
For the 118018, the value returned is always egual to or greater than 40.
Traces greater than 8, called Saved Trace Descriptions, are not visible on
the screen; refer to the User Manual for more information.
Examples: MRXT?
MAXTRANUM B
MEAN?

Group: Measurement Commands

Query Only. MEANT? returns the average amplitude (arithmetic mean voltage)
of the selected trace, followed by an accuracy qualifier. (Refer to page 2-159
for qualifier definitions.)

Examples: MEAN?
MEAN 2.2128~1,HQ
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MEAS [<ui>[TO<ui>]117?

Group:

Measurement Commands

Query Only. MEAS? executes the measurements («meas>) in the current
measurement list (MSL.Tst) of the specified trace or for the range of traces
or all traces. MEAS? returns a scalar value followed by an accuracy qualifier
(<qual>) for each measurement in the list. MEAS? returns EMPty if MSLIst
contzins no measurements. Note that you do not need to set M8YS to ON
before using the ¥EAS? command.

{MEAS <ui> { <meas>:<NR3>,<qgual>
[, { <meas>:<NR3>,<gual>...} ] } } | EMPty

The <¢uals> accuracy gualifier indicates whether or not the underlying trace
data contain null, overrange, or underrange values.

The measurement <gual> accuracy gualifiers are defined in Table 2-59.

Table 2-59:; Software Measurement Accuracy Qualifiers

<qual> Meaning

EQ Measurement was successfully made
ER Error

NF Measurement not found

OR Measurement was out of range

The uw gualifier is returned for the following conditions:

m  Attempted any timing measurement when the measurement zone of the
selected trace contained null (unacquired) vaiues.

®  Attempted a FALItime?, FREg?, PERiod?, RISetime?, WIDth?, Or an
area/energy measurament when the trace description for the selected
trace is enveloped or contains enveioped components.

& Attempted a MEAN? or RMS? measurement when DAInt was set to
SINgle and the trace description of the seiected trace was enveloped
or contained enveioped components.

The ER qualifier is returned for the following conditions:

B Attempted DUTy?, FREg?, Of PERiod? measurement and no period was
found within the specified measurement zone.

»  Aftempled a MEAN?, RMS?, YTPls_area?, YTMns_arear, Of
YTEnergy? measurement when DATnt was SINgle and no period was
found within the specified measurement zone.

»  Attempted a CROss? measurement and no transition of the specified
slope was found.
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Examples:

Attenpted a CROss? measurement and REFLEvel did not fall within the
computed MAY. and MIN of the specified measurement zone.

Attempted a RISet ime? measurement and the rmeasurement system
could not compute a valid PROX1imal time, followed by a valid pIsTal
time, within the specified measurement zone.

Attempted a FALLoime? measurement and the measurement system
could not compute a valid D1gTal time followed by a valid PROXImal
fime, within the specified measurement zone.

Attempted a wIDth? measurement and two MESial crossings of oppo-
site slope could not be found withir: the specified measurement zone.

Attempted any measurement when the selected trace was an XY frace
or in a display persistence mode.

Attempted any measurement when no traces were displayed.

MEAS?
MEASL MEAN:7.3333E-4,EQ,
CROSS:7.6685E-4,EQ
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<meas>"?

Group:

Examples:

Measurement Commands

Command Set

Query Only. <meas>7? is shorthand for a query of any of the measurements
listed below. Querying a specific measurement executes the measurement
and returns its value followed by an accuracy qualifier. (Refer to the MEAS?
command for the list of qualifiers.} The <meas> measurements are listed by

function in Table 2-60.

Table 2-60: <meas> Measurement Types

Amplitude Timing Area/Energy Frequency
Domain

AMPlicude CROgg YTEnergy SFReguency

BEXTInction DUTy YTMns_areaa SMAgnitude

MAX FALltime YTPls_area THD

MEAN FREg

MID JITtexr

MIN PDElay

NCIse PERicd

OVErshoot PHASE

p-7 RISetime

RME WIDth

SNRatic

UNDershoot

All of the Timing measurements except DUTy, PiAse, and JITtexr can be
performed in the Hardware mode. Refer to each measurement entry for

specific information.

MEAN?
MEAN 7.3333E-4,

EQ
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Measurement Commands

Query Only. MTD? returns the ampiitude midpoint of the selected trace,
which is halfway between the maximum ampiitude and the minimum ampli-
tude, followed by an accuracy qualifier. {Refer to page 2-158 for qualifier
definitions.)

MID 2.2E-1,EQ

Measurement Commands

Query Only. MIN? returns the minimum amplitude {most negalive peak
vohtage) of the selected trace, followed by an accuracy cualifier. (Refer to
page 2-159 for qualifier definitions.)

MID?
Group:
Examples: MID?
MIN?
Group:
Examples: MIn?

MIN -6.398E-2,EQ

MPAram<ui> <link>:<arg>

Group:

Link:

Arguments:

Examples:

Measurement Commands

Defines the parameters for making measurements on the specified trace.
BASeline: <NRx>

<NRx> can be any legal value.

BASeline sets the vertical baseline levet for measurement on the specified
trace. This value is used only when MTRack {measurement tracking) is sei to
OFF Or TOPline.

EASeline isignored when MTRack is set ON of {0 BASeline.

MPRE BAS:-8.5E-1

2-182

Syntax and Commands



Command Set

Link: DAInt: { WHOle | SiNglie }

Daint sets the data measurement interval to a 8INgle period of the frace
or to the WwHOle measurement interval set by the LiMZone and RMZone links.
DAInt is not used in the hardware measurement mode.

palnt affects the MEAN?, RMS?, YTEnergy?, YTMns_area?, and
YTPls_area? measurements. These measurements return an ER qualifier if
DAInt is setio sINgle and no period can be found.

NOTE

The measurement qualifiers are defined on page 2-1589.

Examples: MPAS DAT:WHO

Link: DISPErsion: { PP | RMSDev }

DISPErsion selects the display of T1Tter and NOIse calculation resuits
as peak-to-peak or RMS deviation {Standard Deviation) values. i MMOde is
set to BW or SW, DISFErsion is ignored because JITter and NOIse mea-
surements cannot be performed in 1w or 8W modes.

Examples: MPAG DISPE:PP

Link:r DIsTal: <NRx>

Arguments: The range for <NRrx> Is described below.

DISTal sets the distal (furthest from point of origin) level used by RISetime
and FAL1£ime measuremenis.

The pIsTal range depends on the current argument 1o MLEvelrods as
shown in Table 2-61. When MLEvelmode is set 10 RELative, the DIsTal
range is a percentage of the difference between the TOPLine and
BASeline. When MLEvelmede is set to ABSolute, the DTSTal range for
hardware and software modes are in veriical units of the selected trace.

Examples: MPAE DIST:85

Table 2-61; Parameter Ranges for Distal

MMOde: MLEveimode: MLEveimode: MLEvelimode: MLEvelmode:
RELative ABSoiuie TOPDeita BASEDslta

SW Or STAT 0 % to 100 % 1E+15 to ~1E+15 1E+15 0 —1E+15 tE+15 to —1E+15

HW 0%to 100 % ~2Vio+2V —-2Vito+2V 2\ io4-2V
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Link:

Examples:

Link:

Examples:

ERMethod: { NCRmal | FDDI | SONet }

ERMethod sets the extinction ratic method. NMORmal is equal to TOPline/
BhSeline. FODI is equal to 100 times BaSeline/TORline in percentage
units. soNet is equal to 10 times logyg of TCFLine/BASeline in decibel
units.

MPAE ERM:NOR

FROMMLevelmode: { ABSclute | RELative | BASEDelta |
TOPDelta

FROMMLevelmode sets the level mode on the “from” frace for pPDElay and
PHAse measurements. FROMMLevelmode also sets the level mode for all
other measurement commands. FROMMLevelmede affects DISTal,
MBEgial, REFLEvel, and PROXimal measurements, but not REFMesial.

ABSOlute makes the DTSTal, MESial, REFLEvel, and PROXimal mea-
surement ranges be absolute values scaled in vertical units (typically volts)
of the selected waveform. Measurement paramaeter tracking (MTRack) is not
active when aBSclute mode is selected. (That is, the baseline and topiine
don’t frack when ABSolute mode is selected.)

BASEDelta makes the DIsTal, MESial, REFLEvel, and PROXimal
measurement ranges be “delta” values which are added to the current
EASeline valle to give the value used for measurements. The “delta”
values are scaled in vertical units.

RELative makes the DISTal, MESial, REFLEvel, and PROXimal mea-
surement ranges be a percentage of the difference between the current
TOPline and BASeline values.

TOPDelta makes the DISTal, MESial, REFLEvel, and PRCXimal mea-
surement ranges be “delta” values which are added to the current TOPline
value to give the value used for measurements. The “delia” values are
scaled in vertical units.

MPAG FROMML:ABS
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Link: FROMMTrack: { ON | OFF | BASeline | TOPline | BOTh }

FROMMTrack controls measurement tracking (continuous building of histo-
grams) for the “from” trace for the PDElay and PHAse measurements.
FROMMTrack alsc controls the measurement tracking for ail other measure-
ment commands.

When sasSeline is selected, the baselineg is determined by the instrumant,
you set the topline value.

When BCTh is specified, the instrument determines both the BASeline and
TOPline values.

When CFF is selected, you set both the BaSeline and TOPline values.

BOTh may be substituted for O when FROMMTrack is used to set measure-
ment tracking, but the query FrROMMTrack? will return ON.

When TOB1 ine is selected, the topline is determined by the instrument, you
set the baseline value.

In ABSolute mode, FROMMTrack is effectively treated as if OFF were se-
lected. (That is, tracking is not used to set the topline and baseline, regard-
less of how FROMMTrack is set.)

Examples: MpPA6 FROMMT:CFF
Link: HNUmber: <ui>

Arguments: <ui>canrange between 1 and 1000.

HNUmber selects the harmonic number on which the s¥agnitude and
SFRequency measurements are made when sMOde is set 10 HARmonic,

Examples: MPAS HNU:3

Link: JITTLOcation: { CROss | MESial }

JITTLOcation selects the location of the jitter measurement on the trace.
Jitter can be measured at a signal level crossing or at the middle (mesial)
reference level of a trace. If MMOde is set to HW or 8W, JITTLOcation I8
ignored because JITter and NOIse measurements cannot be performed
in HW or $W modes.

Examples: MPAS JITTLO:CRO
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Link:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

7 JLTTLEvel: <NRx>

Query Only. ? JITTLEvel returns the vaiue of the jitter measurement.

7 JITTLEvel updates only f JITter is in the measurement list for the
trace, the trace is selected, or MEAS? is queried. If MMOde is set {0 HW or SW,
? JITTLEvel returns a vaide that should be ignored.

MPAE? JITTLE
MPARAME JITTLEVEL:5.268878-1

7 JITT.histpt: <NRx>

Query Only. ? JITT.histpt returns the number of histogram points used
on the trace to calculate jitter. ? JITT.histpt updates only H JITter isin
the measurement list for the trace, the trace is selected, or MEAS? i5 queried.
HMMOde is set to HW or 8W, » JIPT.histpt returns a value that shouid be
ignored.

MPAG? JITT.
MPARAME JITT.HISTPT:5408

LMZone: <NRx>

<NRxz> can range between 0 and 100 percent.

IMZone sets the left measurement zone limit as & percentage of the trace
record.

MPAE LMZ:0
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Link: MESial: <NRx>

Arguments: The range for <NRx> is described below.

MESial seis the mesial (middie) reference level used 1o determine the
endpoint of the trace period for DUTy, FREqg, MEAN, PDElay, PERiod,
PHAse, RMS, and WIDth measurements; and when data interval (DaInt) is
set to SINgle, for YTEnergy, YiMng_area, and YTPls_area measure-
menits. See Tabie 2-62.

Table 2-62: Parameter Range for Mesial

MMOde: MLEvelmode: MLEvelmode: MLEvelmode: MLEveimode:
RELative ABSolute TOPDeita BASEDelta

SW Oor STAT 0% 10100 % 1E+15 to —1E+15 1E+15 to —1E+15 1E+15 o —1E+15

HW 0% to 100 % —-2Vio+2V —-2Vto+2V -2Vio+2V

Examples: MPAG6 MES:50
Link: MFIltering: <NRx>

Arguments: <NRx> can range between 1 and 7.

MFIltering sets the filtering constant for hardware measurements.
MFIltering is the number of successive samples that must occur after
crossing the threshold levei (MESial, DIStal, etc.) before the transition is
valid (defaults to 3). If less than MFILtering number of samples occurs
before the trace recrosses the MESial level the original transition is not
vaiid. This removes the efiects of noise on hardware timing measurements.

Examples: MPA6 MFI: 4
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Link:

Examples:

MLEvelmode: { ABSclute | RELative | BASEDelta |
TOPDelta 1}

1 Evelmode controls how values are determined for DISTal, MESial,
REFLEvel, REFMecial, and PROXimal commands. ¥LEvelmode isthe
equivalent 1o sending the FROMMLevelmode and REFMLevelnode COM-
mands with the same value set for each.

ABSOlute makes the DISTal, MESial, REFLEvel, REFMesial, and
PRO¥imal ranges absolute values scaled in vertical units {typically volts) of
the selected waveform. Measurement parameter fracking (MTRack} is not
active when ABSciute mode is selected. (Thatis, the baseline and topline
don't track when 2BSolute mode is selecied.)

BASEDelta makes DTSTal, MESial, REFLEvel, REFMesial, and
PROximal ranges “delta” values which are added to the current BASeline
value to give the DISTal, MESial, REFLEvel, RETMesial, Of PROximal
value used for measuremenis. The “delta” values are scaled in vertical units.

RELative makes DISTal, MESial, REFLEvel, REFMesial, and
PROXimal ranges a percentage of the difference between the current
ToPline and BASeline vaiues.

TOPDelta Mmakes DISTal, MESial, REFLEvel, REFMesial, and
PROXimal ranges “delta” values which are added io the current TOPline
value to give the DISTAL, MESial or PROXimal value used for measure-
ments. The “deHlta” values are scaled in vertical units.

Table 2-63 shows some examples, assuming BASeline is 0V and torline
is 10 V.

Table 2-63: MLEvelmode Examples

MLEvelmode Arg: Desired Parameter: MPAram Link to Use
RELative MESial 45V MESial 45

ABSOlute MESial 4.5V MESial 4.5

TOPDelta PROximal 1.1 V PROximal —8.9
BASEDela DISTal 8.7 V DISTal 8.7

Guery Note: 7 MLEvelmode always returns the same value as the
7 FROMMLevelmode query.

MPAG MLE:ABSO
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Link:

Examples:

Link:

Examples:

Command Set

MMode: { HW | SW | STAT }

H

¥MOde selects either the hardware, software, or software statistical measure-
ment mode. Software mode allows any measurements on the selected trace
record. Hardware mode allows only timing measurements taken with preci-
sion timing circuits, The software statistical mode, for measuring random
dala, calculates measurement parameters using histograms.

MPAS MMO:STAT

MSLOpe: { PLUs | MINUg )}
MSLOpe sets the crossing slope that begins CRUss and PDElay hardware
measurements.

MPAS MSLO:PLU

MTRack: { ON | OFF | BASeline | TOPline | BOTh }
MTRack controls measurement tracking {continuous building of histograms).

When BASeline is selected, the baseline is determined by the instrument,
you set the topline value.

When BOTh is specified, the instrument determines both the BaSel'ine and
TOPline values,

When OFF is selected, you set both the BASeline and TCOPLline values.

BOTh may be substituted for O when MTRack is used to set measurement
tracking, but the query uTRack? will return ON.

When T0P1ine is selected, the topline is determined by the instrument, you
set the baseline value,

In ABSolute mode, MTRack is effectively treated as if OF ¥ were selected.
{That is, tracking is not used 1o set the topline and baseline, regardiess of
how MTRack is set.)

Query Note: 7 MTRack always returns the same value as the
? FROMMTrack guery.

MPAS MTR:0FF
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Link:

Arguments;

Examples:

Link:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

MTRANs : <NEx>

<NRx> can range between 1 and 15,

MTRANg sels the number of the transition on which hardware measurements
will begin. The transition is defined by the St.0pe, level (e.g., MESial), and
MET1tering Settings.

MPAS MTRAN:3

NOISLocation: { TOPline | BASeline }

NOISLocation selects the measurement of noise at the topline or baseline
of the trace. i MMOde is set 1o Hw or 8W, NOISLocation is ignored because
NOIse cannot be calculated in BEw or sw modes.

MPAS NOISL:TOP

? NOIS.histpt: <NRx>

Query Only. » N0OIS.histpt returns the number of histogram points used
onthe trace to calcuiate noise. ? NOIS.histpt updates only foIse s in
the measurement list for the trace, the trace is selected, or MEAS? is queried.
If MrMOde is set to W Or 81, ? NOIS.histpt returns a value which should
be ignored.

MPAR6 NOIS.
MPARAMG NOIS.HISTPT:2291

PINdex: <ui>

<ui> can range between 1 and 1000.

rINdex selects the peak index on which the sMagnitude and
SFRequency measuremenis are made when SMOde is set 1o PEAK.

MPAS PIN:530
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Link: PROXimal: <NRx>

Arguments: See the description for DISTal for the range for <NRx>.

PROXimal sets the proximal (near to origin) level for RISetime and
FALl time measurements.

PROXimal range depends on the current argument to ML.Eve lmode. When
MLEvelmode is RELat ive, the range is a percentage of the difference
between the T0PLine and BASeline. When MLEvelmode i§ ABSolute,
the range is in vertical units of the selected trace. When MLEvelmode is
BASEDelta or TCPDelta, the value is an absolute value scaled in vertical
units.

Examples: MPAS6 PROX:5
Link: REFBaselinse: <NEx>

Arguments: <NEx> can be any legal value.

REFBaseline sets the vertical baseling leval on the reference trace when
MTRack (measurement tracking) is set to CFF or to TOPline. This is used
for PDElay and PHAse measurements.

REFbaseline is ignored when REFMTrack is set to ON or to BASeline.

Examples: MPAS REFB:-3.1415E-1
Link: REFFiltering: <NRx>

Arguments: <NRx> canrange between 1 and?7.

REFFiltering sets the filtering constant on the reference trace for hard-
ware measurements. REFFiltering is the number of successive samples
that must cross the threshold level (REFLEvel) before a transition is valid
{defaults to 3). This removes the effects of noise on measurements.

Examples: MPAS REFF:3
Link: REFLEvel: <iRx>

Arguments: See the description for DISTal for the range for <NRx>.

REFLEvel setsthe reference level for CROss, YTPls_area, SFReguency,
SMAgnitude, and ¥YTMns_area measdrements.

Examples: MPA6 REFLE:55
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Link: REFMLevelmode: { ABSclute | RELative | BASEDelta |
TOPDelta :

REFMLevelmode sets the level mode on the reference trace for PDE1ay and
PHAse measurements. REFMLevelmode affecis the REFMesial.

ABSClute makes the REFMesial measurement range be absolute values
scaied in vertical units (typically volts) of the selected waveform. Measure-
ment parameter tracking (MTRaclk) is not active when ABSclute mode is
seiected. (That is, the baseline and topline don’t frack when ARSolute
mode is selected.}

BASEDelta makes the REFMesial measurement range be “delta” vaiues
which are added to the current BAseline value to give the value used for
measurements. The “delia” values are scaled in vertical units.

RELative makes the REFMesial measurement range be & percentage of
the difference between the current TOP1line and BASeline values.

TOPDelta makes the REFMesial measurement range be “deita” vaiues
which are added 10 the current TCP1ine vatue to give the value used for
measurements. The “delta” values are scaled in vertical units.

Examples: MPA& REFML:ABS

Link: REFLMzone: <NRx>

Arguments:  <NRx> can range between 0 and 100 percent.

REFLMzone sets the left measurement zone on the reference trace for
PDELay and PHAse measurements.

Examples: WMPAE REFLM:10
Link: REFMesial: <NRx>

Arguments: See the description for DISTal for the range for <NRx>.

REFMesial sets the mesial level on the reference trace for PDElay and
Priase measurements. See the descriptions for REFMLeve Imode and
REFMTrack,

Examples: MPAE REFM:50
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Link: REFMTrack: { ON | OFF | BASeline | TOPline | BOTh }

REFMTrack controls measurement tracking (continuous building of histo-
grams) for the reference trace for the PDELay and PHAse measuraments.

When BaSeline is selecied, the refbaseling is determined by the instru-
ment, you set the reftopline value.

When BOTh is specified, the instrument determines both the refbaseline and
reftopline values.

When orr is selected, you set both the refbaseline and reftopline values.

BOTh may be substituted for 0N when REFMTrack is used to set measure-
ment tracking, but the query REFMTrack? will return ON.

When TOPline is selected, the reftopline is determined by the instrument,
you set the refhaseline value.

In ARSolute mode, REFMTrack is effectively treated as if OFF were
selected. (That is, tracking is not used to set the reftopline and retbaseline,
regardiess of how REFMTrack is set))

Examples: MPA& REFMT:OFF
Link: REFRzone: <NRx>

Arguments: <NRx> can range between 0 and 100 percent.

REFRmzone Sets the right measurement zone on the reference trace for
PDElay and PHAse measurements.

Examples: MPAG6 REFR:100

Link: REFSLope: { PLUs | MINUs }

REFSLope is a hardware measurement mode parameter that sets the
reference trace slope used to determine the PDE1ay measurement
endpoint.

Examples: MPAG REFSL:PLU
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Link; REFSNratlio: <NRx>

Arguments: <NRx> canrange between 1 and 99.

REFSNratic sets the signal-to-noise ratio on the reference trace to provide
a noise rejection band centered on the REFMesial level Thisis usedto
gualify transitions for SW mode measurements. The reciprocal of the num-
ber selected is the fraction of the REFTOpline-t0-REFBASel ine distance
the noise rejection band extends above and below the REFMesial level.

Examples: MPAG REFSN:33
Link: REFICpline: <NRx>

Arguments: <NRx>can be any legal value.

REFTOp] ine sets the topiine value of the reference trace for the PDELay
and PEAse measurements. This value is used only when tracking is off for
the topline (REFMTrack set {0 OFF or BASeline).

Examples: MPA6 REFTO:3.1415E-1
Link: REFTRace: TRAce<ui>

Arguments: <ui>canrange between 1 and MAXTranun in HW mode and between 1 and
8 in sw or STAT mode.

REPFTRace selects the reference trace which provides the endpoint for
PDElay and PHAse measurements. See page 2-158 for the vaiue of
MAXTranum.

Examples: MPA6 REFTR:TRA20
Link: REFXsition: <NRx>

Arguments: <NRx> can range between 1 and 15.

REFXsition is a hardware measurement mode parameter that sets the
number of the transition on the reference trace on which the PDELay mea-
surement will end.

Examples: MPAS REFX:6
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Link: RMZone: <NRx>

Arguments: <WNRx> can range between 0 and 100 percent.

RiMZone sets the right measurement zone limiter as a percentage of the
frace record in SW mode only.

Examples: MPBA6 RMZ:75

Link: Su0de: { PEAR | HARMonic }

sMoOde selects whether the sMAgnitude O SFRegquency Measurements are
made on a selected harmaonic or peak.

Examples; MPAE SHO:HARM

Link: SNRatio: <NRx>

Arguments: <NRx> can range between 1 and 89.

gNRatio sets the signal-to-noise ratio to provide a noise rejection band
centered on the MESial level This is used qualify transitions for 5w mode
measurements. The reciprocal of the number selected is the fraction of the
TOPline-10-BASel ine distance the noise rejection band extends above
and below the MESial level

Examples: MPA6 SNE:33
Link: Toprline: <NRx>

Argumenis: <NRx>can be any legai value.

TGP ine sets the vertical topline level for measurament on the specified
trace. This value is used only when MTRack (measurement fracking) is setto
OFF or BASEline.

TOPline is ighored when MTRack is set ON orto TOPline.
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Examples: MPAG6 TOP:2.0

Query Note: MPAram? retums the same parameters as MPAram<ui>? for ail
defined traces in numeric trace order. MPAram<ui>? returns the links and
arguments for the specified trace in the foliowing order:

MPARAM<ul> MMODE: <arg>, MLEVELMODE:<arg>,
MTRACK:<arg>, BASELINE:<NR3>», TOPLINE:<NE3>,
MESIAL:<NR3>, PROXIMAL:<NR3>, DISTAL:<NR3>,
DAINT:<arg>, SNRATIQ:<NR3>», LMZONE:<NRI>,
RMZONE:<NRI>, MSLOPE:<arg>,

MEILTERING:: <NRI>, MTRANS:<NRl>, JITTLOCATION:<arg:>,
NOISLOCATION: <arg>, DISPERSION: <arg>,

HNUMBER: <NRl1>, PINDEX:<NEI>, SMODE:<arg>,
ERMETHOD: <arg>, JITTLEVEL:<NR3>, JITT.HISTPT:<NRI>,
NOIS.HISTPT: <NR1>, REFTRACE:<arg>,

REFBASELINE: <NR3>, REFTOPLINE:<NRJI>,
REFMESTAL : <NRE3>», REFSNRATIO:<NRE3>», REFLMZONE:<NR3>,
REFRMZONE : <NR3>, REFSLOPE:<arg>,

REFFILITERING: <NR3>, REFXSITION:<NRI>,

REFLEVEL: <NR3>

MSLlst<ui> <meas>[, <meas>...]

Group: Measurement Commands

Selects the <meas> (up 10 six) executed once at a MEAS<ui>? query of
continuously executed while the Measurement menu is displayed, for the
specified trace. Range of <uzi> is 110 MAXTranum.

Examples: MSLI8 PP,FRE,WID, PER

Query Note: MSLIst<ui>? retumns the <meas> list for the specified trace,
or EMPry if N0 <meas> have been selected. MSLIst? retums the <meas>
list for all defined traces in numeric order.
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MSNum [<ui>] ?

Group: Measurement Commands

Query Only. Returns the number of items in the currenf MSLIst, for the
specified trace or for ali traces. HMSLTat is EMPty, MSNum? returmns 0.

Examples: MSNL1?
MSNUMLI 4

MSYs { ON | OFF }

Group: Measurement Commands

MSYs sets the measurement systemn ON or OFF at the front panel display. In
sffect, MSYs N presses the front panei Measure button. Whether MSys is

ON or OFF has no effect on measurements taken with MEAS? or if you query
a specific measurement.

Set MSYs 1o ON when you need 1o use the front panel in conjunction with

remote commands (for example, semi-automatic ATE applications). Set

MSYs to OFF for faster remote system throughput. OFF selects the waveform
" major ment.

Examples: MsSYS OFF

NAVg <NRx>

Group: Acquisition Commands

NAVg sets the number of trace samples to be averaged when averaging is
enabled either in the trace description (refer to the TRAce command) or as
an acquisition condition {refer to the CONDacg command).

Link: <NRx>
Arguments; <NFRx> can range between 2 and 4096.

Examples: NAV 50
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NENV <NRx>

Group:

Link:

Arguments:

Examples:

Trace and Settings Commands

NENV sets the number of frace sampies to be enveloped when enveloping is
enabled as an acquisition condition {refer to the CONDacg command).

<NREx>
<NRx> can range between 2 and 4096.

NEN 300

NGRAded <NRx>

Group:

Link:

Arguments:

Examples:

Acquisition Commands

NGRAded sets an overflow number that determines how many pixet bing on
a color graded display must exceed their maximum count (65535} to stop
conditional acquisition. The NGRadad value can equal either the number of
pixel bins that have overflowed or the number of overtlows for a particular
bin or both combined. Once a pixel bin has overflowed, all subsequent hits
on it add to the current overilow count. The overflow count is compared to
the value NGRAded to determine when 1o halt conditional acquisition.

Refer to the CONDacg TYPe:GRADed command to set this conditional
acquire mode.

<MNRx>
<NR=x> ¢an range between 1 and 65535.

NGRA 40
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NHISt.pt <NRx>

Group: Acquisition Commands
NHISt.pt sets the number of points that must be acquired in a histogram
to stop conditional acquisition (refer t0 the CONDacg TYPe:HIST.pt
command).
Link: <NRx>
Arguments:  <NRx> can range between 1 and 232 —1.
Examples: NEIS 330
NMAsk <NRx>
Group: Status and Event Commands
NMAsk sets the number of mask hits that must be acquired to stop the
conditional acquisition set with CONDacg TYPe:MASK <ui>,
Link: <NRx>
Arguments: <NRx> can range between 1 and 292 —1.
Examples: 1NMAS
NOlse?
Group: Measuremeni Commands
Query Only. NOT se? returns the noise measurement calcuiated on the
selected trace at a point half way between the left and right crossings (or
haif way between the left and right measurement zones). NOIge? is avail-
able only when MMOde is set to STAT
Examples: NoOI?

NOISE 1.211E~2, EQ
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NVRam?

Group:

Examples:

Trace and Settings Commands

Quiery Only. NVRam? returns the number of bytes, in <wg1> form, of unallo-
cated nonvolatile RAM (NVRAM) available for storing front panel settings and
stored traces.

NVR?
NVRAM 104723

NWAVfrm <NRx>

Group:

Link:

Arguments:

Examples:

Acquisition Commands

NWZVErm sets the number of traces that must be processed into histogram,
color graded, and/or mask data 1o stop conditional acquisition (refer to the
CONDacg TYPe:WAVErmcommand}.

<NRx>
<NRx> ¢an range between 1 and 2821,

NWAY 1000

OUTput <arg>

Group:

Link:

Examples:

Data Transfer Commands

OUTput selects the source of data returned by WFMPre?, CURVe? Or
WavErm? queries, The source can be a stored trace (sT0<ui>) or a dis-
played frace (TRAce<ui>); either source ¢an be identified with a label
(<gstring=>). The power-on default is $T01.

{ ALLSTO | ALLTrace }

ALLSTO returns data for all existing stored traces. ALLTrace returns data for
all existing displayed traces plus traces generated from saved trace
descriptions.

OUT ALLSTO
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Link:

Arguments:

Examples:

Link:

Arguments;

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

Command Set

STO<l >

<ui> £an range between 1 and 9999,

sTo<ui> identifies the data source as the specified stored trace.

OUT STO55

STO<ui>TOSTO<ul>

<ui> can range between 1 and 9999,

STO<ui>TOSTO<u1 > returns data for the specified range of stored traces.
Unassigned numbers within the range are ignored.

OUT STOS1TOSTOG0

TRACe<ui>

<ui> can range between 1 and MAXTranum.

TRAce retums data for the specified trace. See page 2-158 for thevalue of
MAXTranum. When CURVe? is performed and <ui> is greater than 8 (in the
11801B only), then that trace is acquired at that time.

CUT TRA40

TRAce<ui>TOTRACe<UL>

<ui> can range between 1 and MAXTranum.

TRAce<wi >TOTRAce<ui> returns data for the specified range of traces.
Unassigned numbers within the range are ignored.

OUT TRAZTOTRALS

<gstring>

<gstring> identifies the data source as the specified labeled trace. if the
iabel matches both a stored trace and a displayed trace, the displayed trace
is used by OUTputL.

OUT 'CTRL44'
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OVErshoot?
Group: Measurement Commands
Query Only. OVErshoot 7 returns the difference between the maximum
signal amplitfude and the T0PLine value for the selected trace. It is given as
a percentage of the difference between the TOPLine and BASeline values
and is followed by an accuracy qualifier. {Refer to page 2-159 for gualifier
definitions.)
Examples: OVE?
OVERSHOOT 6.221E~1,EQ
PDElay?
Group: Measurement Commands
Query Only. PDElay? returns the propagation delay between MESial
crossings of the selected trace and the trace specified with the
MPAram REFTRace command, followed by an accuracy quadifier. (Refer to
page 2-159 for qualifier definitions.}
Examples: PDE?
PDELAY 6.3E-11,EQ
PERiod?
Group: Measurement Commands
Query Only, PER10od? returns the time taken for one complete signal cycle
of the selected trace, defined by the MESial crossing level, followed by an
accuracy qualifier. (Refer to page 2-159 for qualifier definitions.) pERicd is
the reciprocal of the frequency (FRrREQ).
Examples: PER?
PERIOD 9.766E~7,EQ
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Group:

Examples:

Measurement Commands

GQuery Only. PHAse? returns the phase relationship {from 0 to 360 degrees)
of the selected trace to the reference trace, followed by an accuracy
qualifier. {Refer to page 2-159 for qualifier definitions.)

PHA?
PHASE 1.064E-2,EQ

PIN8 <link>:<arg>

Group:

Link:

Examples:

Link:

Examples:

External /O Commands

PINS specifies parameters for printers that support standard Epson 8-pin
Bit Image Graphics commands, such as the Tektronix 4644 and
Epson EX—800.

FORMat: { DRAft | HIRes | REDuced }

FORMat selects the output format. HIRes shows front panel intensified
regions by dithering icon and text backgrounds and increasing foreground
saturation. DRAFt prints black-on-white background except for selected
icons or text which are printed white-on-black background. REDuced is a
guarter-size version of DRAFL and prints black-on-white background only.

NOTE

Use rORMat : HIRes for IBM Proprinter and Epson RX80 printers.

PIN8 FORM:DRA

PORt: { CENTRonics | GPIb | RS232 }

pPoRt specifies the output port for the printer.

PINB8 POR:CENTR
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PIN24 <link>:<arg>

Group: External /O Commands
PIN2 4 specifies parameters for printers that support extended Epson 24-pin
Dot Graphics commands, such as the Epson LQ—1500.
Link: FORMat: { DRAft | HIRes | REDuced }
FORMat selects the output formal, HiRes shows front panel intensified
regions by dithering icon and text backgrounds and increasing foreground
saturation. DRa £t prints black-on-white background except for selected
icons or text which are printed white-on-black background. REDucedis a
guarier-size version of DRAft and prints biack-on-white background only.
Examples: TPIN24 FORM:DRA
Link: PORt: { CENTRonics | GPIb | RS232 }
PORL specifies the output port for the printer.
Examples: PIN24 POR:CENTR
POWeron?
Group: Miscellaneous/System Commands
Query Only. POWeron? returns the total number of times the instrument has
been powered on.
Examples: Ppow?
POWERON 149
PP?
Group: Measurement Commands
Query Only. pp? returns the peak-to-peak voltage value (i.e., the difference
between the MaX? and MIN? measurement values) for the selected trace,
followed by an accuracy qualifier. (Refer to page 2-159 for qualifier
definitions.)
Examples: Ppp?
PP 5.72E~1,EQ
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RECall { FPNext | FPS<ui> | <gstring>| STD<sui>: TRA<dui>}

Group:

Link:

Examples:

Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

Trace and Settings Commands
Set Only. RECa 11 recalls stored front panel settings from memory.

Completion of RECa11 is signaled with event code 473, Recall complete,

FPiNext

Set Only. rriext recalls from memory the next front panel setting in
sequence. (The SETSeg command must be set to ON.)

REC FPN
FPS<ul>

<ui> can range between 1 and 9989,

" Set Only. ¥ps<ui> recalls from memory the front panel settings specified

by <ui>.
REC FPS3
STD<sui>: TRAce<dui> (118018 only)

<gui> canrange between 9 and MAXTranum. <dui> canrange between
1 and 8.

Set Only. 3TD<sui> creates a new displayed frace, TRA<dui>, using the
saved trace description STD<suix>,

REC STD9:TRA3Z (11801B only)

<gstrings>

Set Only. <gstring> recalls from memory the front panel settings labeled
by <gstrings.

REC 'sETUP44’

CSA 803A & 11801B Programmer Manual 2-185



Command Set

REFSET <ui> <link>:<arg>

Group:

Link:

Argumenis:

Examples:

Link:

Arguments:

Examples:

Measuremeni Commancds

REFSET sets reference value(s) on the specified trace for comparison mea-
surements reiurned when COMpare is set to ON. (Refer to the CoMpare
command.)

CURRent: <meas>

<meas> can be any valid <meas> command.

CURRent executes the specified measurement (<meas>), and stores the
resultant value as the measurement reference.

REFSEL CURR:PP
<meas>: <NEx>

<NRx> can range between —5.0E + 20 and 5.0E + 20.

<meas> sets the reference value for the specified measurement.

REFSEL PP:2.0

Query Note: REFSET<ui>? returns the reference values for the specified
trace. A <meas> without a reference value returns 0.0E + 0. REFSEL?
returns the reference values for alt defined traces in low-to-high numeric
order.

REMove { ALLTrace | TRAce<ui>| <gstring>}

Group:

Link:

Examples:

Link:

Trace and Settings Commands

Set Only. REMove discards existing data and the trace definitions to remove
traces from the display. If a trace is also stored in memory, the stored trace
is not removed. (Use the DELete command to remove siored traces.)

ALLTrace

AlLTrace removes all displayed traces. It is not an error to specify
ALlTrace when no traces are defined.

REM ALL

TRAce<ui>
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Arguments: <ui> canrange between 1 and 8.
TRAce<ui> removes the specified trace from the display only, not from
memory.

Examples: REM TRAT

Link: <gstring>

The <gstring> argument removes the trace labeled <gstring> from the
display only, not from memory. Wildcard characters are interpreted. (Refer to
page 2-144 for wildcard definitions.}

Examples: REM 'SAMPLELIG'

RHOPos <ui> <NRx>

Group: Channel/Vertical Commands

Sets the rho calconstant on the specified frace. RHOPos is used only if you
need to precisely adjust the YUNit conversion from volts to rho.

Examples: RHOPZ 1.08

Query Note: RHOPosreturns the rho calconstant for the specified trace in
<NR3> form. RHOPos? returns the rho calconstant for ali defined traces in
numeric order.

RHOZero

Group: Cursor Commands

Set Only. Calibrates the rho scale of the selected trace. The average value
of the points between the two cursors is used.

Examples: RICZ
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Measuremeni Commands

Query Only. RTISetime? returns the transition time on the seiected trace of
a rising-pulse edge, from the PROXimal to DISTal level, followed by an
accuracy gualifier. (Refer to page 2-159 for qualifier definitions.}

RISETIME 7.922E-9,EQ

Measurement Commands

Query Only. rRM5 7 returns the true root mean square voltage of the selected
trace, followed by an accuracy qualifier. {Refer to page 2-159 for qualifier
definitions.)

RISetime?
Group:
Examples: RIS?
RMS?
Group:
Examples: RMS?

RMS 3.H16E-1 EQ

RQS { ON | OFF }

Group:

Examples:

Status and Event Commands

RS determines the instrument response to events detected during
instrument operation. With RQs o, the instrument asserts SRQ after an
event: with RS set to OFF, i does not. The power-on default for GPIB is RQS
set to O

ROS is meaningless for the RS-232-C port; the ROS command is always set
to oFF for RS-232-C.

ROS ON
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RS232 <link>:<arg>

Group: External|/Q Commands

RS232 sets parameters for the RS-232-C interface.

Link: BAUd: <NRx>
Arguments: <NRx>can be 110, 150, 300, 600, 1200, 2400, 4800, 9600, or 19200.
BAUd sets both the transmit and receive baud rates.

NOTE

Set the baud rate on the instrument before setting the baud rate on
the controller.

Examples: RS232 BAU:9600
Link: DELAy: <NRx>

Arguments: <NRx> canrange between 0 and 60 seconds. The minimum granularity is
1ms (1.0E-3).

DELAY sets the minimum delay from receipt of a query 1o its response.

Examples: RS232 DELA:5.0E-3

Link: ECHo: { ON | OFF }

ECHe determines whether characters are echoed on the controller screen.

NOTE

You cannot send binary data to the instrument when ECHo is set
to ON.

Examples: RS232 ECH:ON
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

EOL: { CR | CRLf | LF | LRCr }
EOL selects the end of line output message terminator:

CR Carriage return

L¥ Line feed

CRLE Carriage return followed by line feed
Lrcr  Line feed followed by carriage return

Al of the above are accepted as an input message ferminator.

RS232 ECL:CRL

FLAgging: { SOFt | HARA | OFF }

FLAgging controls /O flagging. 507t uses XON (DC1} and XOFF (DC3)
handshaking. HaRd uses the DTR and CTS control ines. Both s0Ft and
Hard flagging halt input when the buifer is three-quarters full, and restart
input when the buffer is one-quarter full. OFF means there is no transmission
control.

NOTE

covt flagging is usually not used with binary transfers because the
binary data may contain unintended XON or XOFF controls.

RS232 FLA:S0OF

PARity: { ODD | EVEN | NONe }

PARity sets the parity used for all RS-232-C data transfers. The instrument
generates parity on output data and checks the parity on input daia. An
input parity error produces event code 653, R3-232-C input parity
SrroY,

RS232 PAR:BVEN
STOPBitg: <NRx>

<NRx> can be either 1, 1.5, or 2.

STOPBits selects the number of transmission stop bits sent with each
character o identify the end of data.

R5232 S8TOPB:1.5
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Link; VERBose: { ON | OFF }

When VERBose is set to oN, the instrument returns error and warning mes-
sages to the controller at the time they oceur. When VERBese is sl to OFF,
the controiler must query the instrument for event messages.

Examples: R5232 VERB:ON

SAMid? [<alpha>[<ui>] ]
Group: Status and Event Commands

NOTE

Possible Alpha values for the 118018B are A through D, for SM-11
Multi-channel units, and M for the mainframe. The Alpha value for
the CSA 803A is always M, for mainframe.

Query Only. Returns the model number of the sampling head for all
installed channels or for the channels of the specified mainframe. sauid?
returns the odd-numbered channel of each pair.

Examples: SAM? M
SAM M1:*8D-247,M3:78D-24"
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SELect { TRAce<ui>|<gstring>}

Group:

Link:

Arguments:

Examples:

Link:

Examples:

Trace and Settings Commands

SELect specifies the trace used by AUTOSet, HISTogram, MASK, measure-
ment and cursor commands. By default, the most recently created trace is
the selected trace untit changed with sELect.

TRACe<Uul>

<ui> canrange from 0 fo 8.

The valid sELect TRAce<ui> sefting rangeis 1 1o 8. However, SELect?
reiurns TRACEQ when no traces are defined. You can send SELECT TRACED
to the instrument without an error; it is ignored.

SEL TRASB

<gstrings

<gstring> designaies the trace labeled with <gstring> asthe selected
trace.

SBEL 'SAMPLEL’
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SET?

Group:

Examples:

Data Transfer Commands

Query Only. sET? returns front panel settings to the controller in ASCll or
binary format, depending on the state of the ENCdy SET command.

NOTE

SET? s not strictly a query-only command. You can send setfings
back to the instrument (with some restrictions) to restore a pre-
viously-defined instrument state. However, the header SET is used
only when sending binary data.

ASCH SET? Response — sgT? returns strings of instrument commands
separated by semicolons. The following is an excerpt of a SET? response;

SET?

REMOVE ALLTRACE; GRATICULE XUNIT:SECONDS, VYUNIT:VOLTS;
CHM1 OFFSET:0.0E+0, SENSITIVITY:2.08-1,

SMOOTHING:ON, TDRDELAY:-3.21552E-1,

Binary SET? Response — SET? returns binary data in the foliowing
format:

<bblocks:= %<byte cnt><getftings»><checksum>

where <byte cnt> s atwo-byte integer (MSB first) giving the length in
bytes of the remainder of the binary block, including checksum;
<gettings> are binary-encoded data; and <checksum> is an 8-bit, twos
compiemernt of the medulo 256 sum of <byte cnt> and <settings>
data.

NOTE

A binary sET? command Is not usable if the instrument’s firmware
has been upgraded since the binary SET? query was performed.

Sending Settings Back to the Oscilloscope — Send settings as a
complete set; do not edit or modify the data. For ASCII settings, simply send
the entire set of strings. The binary SET? response returns the ST header
at the beginning of the response; you must include the sET header when
sending binary settings to the instrument. Refer to the command description
for ENCdg SET:BINary.
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SETSeq { ON | OFF }

Group: Trace and Settings Commands
SETSeq controls the sequencing of front pane! settings. When SETSeq is set
to ¢, the settings are sequenced and the RECall FPNext command
recalls the next set of stored front panel settings from memory.
NOTE
If SETSeq is set to ON and alf stored settings are deleled, SETseq
is set fo OFE
Examples: SETS CON
SFRequency?
Group: Measurement Commands
Quuery Only. SFRequency? returns the spectral frequency {harmonic or
peak), followad by an accuracy quaiifier. The measurement is taken on the
selected trace.
Examples: SFR?
SFReguency 2.33E+2, EQ
SMAgnitude?
Group: Measurement Commands
Query Only. sMAgnitude? returns the spectral magnitude {(harmonic or
peak), followed by an accuracy qualifier. The measurement is taken on the
selected trace.
Examples: sMA?
SMAgnitude 2.33E+2, EQ
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SNRatio?

Group: Measurement Commands

Query Only. SNRatio? returns AMPLitude/NOIse. (NOIse is always RMS.)
The measurement is taken on the selected trace.

Examples: SNR?
SNRatic 2.4316E+2, EQ

SPEaker { ON | OFF }

Group: Miscelianeous/System Commands

srEaker controls the instrument audio feedback (that is, whether you hear
a click when you touch the front panel).

Examples: SPE ON
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SRQMask <link>: { ON | OFF }

Group:

Examples:

Status and Event Commands

aroMask controls the reporting of selected classes of events, regardless of
the state of the 20s command. If an SROMask link is set orFy, that class of
events is not reported. At power-on, ali SEQOMask links are set to ON except
ABSTeuch, TDPROBE, and USEr. Table 2-64 lists all srRQMask links, their
meanings, and associated event code(s).

Tabie 2-64: SRQMASK Lists

Link Meaning Event Code(s)
CMDerr: Controls reporting of command errors  100--199
EXErr: Controls reporting of execution errors ~ 200—299,
20602999
EXWarn: Controls reporting of execution warn-  500~599
ings
INErr: Controls reporting of internal efrors 300-399
INWarn: Controls reporiing of internal warmnings 600699
OPCmpl: Controls reporting of operation- 450, 460—464,
complete events 473~475
USEr: Controls whether the RQS icon is dis- 403

played and whether RQS icon touches
are reported

SROM ABS:0ONW
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STAT? [ MEAN | STDDev | NCUrrent ]

Group: Measurement Commands

Query Only. sTAT returns for the <mea s> specified by STATIstics, the
mean, standard deviation and number of <meas> samples used in the
computation or optionally just one of these. A gualifier is returned at the end
of the response. The qualifiers are:

BEQ All <meas> values used had an EQ qualifier

UN Some <meas> values did not have an EQ qualifier

ER Most or all <meas> values had an Er qualifier.
NOTE

<meas> values with an ER qualifier are not used to compute
statistics.

Examples: STAT?
STAT MEBN:2.252E-10,EQ,STDDEV:
4.2E-13, EQ, NCURRENT: 128, EQ

STATHist </ink>

Group: Measurement Commands

STATHist provides a number of query links to access the statistical in-
formation created by the Histogram function. Refer also to the HISTogram
command.

Link; ? HIST.pt

? HIST.pt reiurns the number of sample points processed into the histo-
gram data.

Examples: STATH? HIST
STATHIST HIST.PT:7919523%

Link: 7 NWEFm

? NwWrFm returns the number of traces processed into the histogram data.

Examples: STATH? NWF
STATHIST NWEM:197610
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Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Examples:

? MEAN

? MEAN returns the statistical mean value for the histogram data.

STATH? MEAN
STATHIST MEAN:2.970E-3
? RMSDev

? RMSbhevw returns the RMS (standard deviation) value for the histogram
data.

STATH? RMSD
STATHIST RMSDEV:3.310822E-1
? PP

? PP returns the peak-peak measurement for the histogram data.

STATH? PP
STATHEIST PP:7.999844E-1
? SICMAL

7 SIGMAIL returns the percentage of points in the histogram that are within
the area that is one STD of the MEAN.

STATH? SIGMAL
STATHIST SIGMAL:2.931126E+1
? SIGMAZ

? SIGMAZ returns the percentage of points in the histogram that are within
the area that is two STDs of the MEAN.

STATH? SIGMA2

STATHIST SIGMAZ:1.0E+2

? SIGMAZ

? SIGMAZ returns the percentage of points in the histogram that are within

the area that is three STDs of the MEAN.

STATH? SIGMA3
STATHIST SIGMA3:1.0E+2
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STATIstics </ink>:<arg>

Group:

Link:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

Measurement Commands

On the selected trace, specifies the <measg> and number of samples used to
compute the mean and standard deviation. The <meas> must be on the
MSLIst for the specified trace.

MEAS: { <meas> | NONe }

MEAS selects the <meas> on which to compute statistics. NOwe clears the
selected measurement,

STATI MEAZ:PP

Ni: <NRx>

<NRx> can range between 2 and 128.

N sets the number of samples on which to compute the mean and standard
deviation.

STATI N:25

RESET

RESET resets the statistics counter and begins collecting data again.

STATT RESET
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STByte?

Group: Status and Event Commands

Query Only, R$-232-C Only. sTByte? enables an R5-232-C controlier to
read the status byte of the current R8-232-C event by mimicking a GPIB
serial poll at the RS-232-C port. sTByte? is not valid at the GPIB port.

NOTE

The status byte is defined in the section on Event Reporiing later in
this manual.

Examples: STB?
STBYTE 2

NOTE

in the above example, the 2 indicates an operation-complete event
with RQS setf lo OFF.
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STD [<sui>]1? (118018 only)

Group:

Trace and Settings Commands

Query Only. sTD<suix>7 returns the links and arguments of the four com-
ponent commands reguired to define the saved frace description

<sui>: TRACe, WIN, MSLIst, and MParam. If <sui> is not specffied, the
response is given in order of the saved trace description number. The range
of <suisis 910 MAX Tranum.

NOTE

Main record trace descriptions do not inciude the WIN response,

STD<sui>? responds in the following order:
TRACE<ui> DESCRIPTION: <gstring>, WFMCALC:<arg>:

WIN<ui> MODE:<arg>, TRACK:<arg>, POS:<NR3>, LMCODE:<arg>,
LEVEL:<NRx>, TRANS:<NRI>, SLOPE:<arg>,
FILTERING: <NRx>, TOPLINE:<NRx>, BASELINE:<NR3>,
ABRSLEVEL:<NR3>;

MSLIST<ui> { EMPTY | <meas> [ ,<meas>...]:

MPARAM<ul> MMODE: <arg>, MLEVELMODE:<arg>, MIRACK:<arg>,
BASELINE:<NR3>, TOPLINE:<NR3>,
MESIAL:<NR3>, PROXIMAL:<NR3>, DISTAL:<NR3>,
DAINT :<arg>, SNRATIO:<NR3>, LMZONE:<NRI»>,
RMZONE: <NR1>, MSLOPE:<arg>,
MFILTERING: <NRI>, MTRANS:<NRI>, JITTLOCATION: <arg>,
NOTISLOCATION: <arg>, DISPERSION: <arg>,
HNUMBER: <NRI>, PINDEX:<NRIl>, SMODE:<arg>,
ERMETHOD: <arg>, JITTLEVEL:<NE3>, JITT.HISTPT:<NRI>,
NOIS.HISTPT: <NR1>, REFTRACE:<arg>,
REFBASELINE: <NR3>, REFTOPLINE:<NR3>,
REFMESTIAL: <NR3>, REFSNRATIC:<NR3>, REFLMZONE:<NR3>,
REFRMZONE : <NR3>, REFSLOPE:<arg>,
REFFILTERING: <NR3>, REFXSITION:<NRI>,
REFLEVEL: <NRI>

STOL.ist?

Group:

Examples:

Trace and Settings Commands

Query Only. stonist? returns a list of all stored traces, or EMPTy if there
are no stored traces.

STOL?
STOLIST STOZ, 8TO9, 8T056, 870200
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STONum?

Group:

Examples:

Trace and Settings Commands

Query Only. 9TONum? returns the number of traces stored in memory.

STON?
STONUM 4

STORe [<link>: |<arg>

Group:

Link:

Arguments:

Examples:

Trace and Settings Commands

Set Only. sTORe saves front panel settings {FPS) in nonvolatile RAM. STORe
also copies a displayed trace to nonvolatiie RAM; the trace is not removed
from the display.

STORE Constraints - You cannot store an XY trace. An existing
sTo<ui> location can be overwritten only if the record lengths of the new
and stored traces are the same; the previous trace data is destroyed. l{ the
previously stored trace was a component of a dispiayed trace, the displayed
trace changes to inciude the newly stored trace.

{ FPS<ui> | <gstring> }

<ui> can range between 1 and 8999.

Set Only. Frs<uix> stores the current front panel settings tagged with the
specified number or <gstring> label. If <ui> is an existing FPS number, or
if the label identifies an existing FPS number, the new data overwrites the
previous data. i the label does not identify an existing FPS number, the data
is stored in the next available FPS number with that label assigned o it.
Witdeard characters are not interpreted. (Refer to page 2-144 for the defini-
tion of wildcards.}

STOR FPS5
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Link:

Arguments:

Examples:

Link:

Arguments:

Examples:

Command Set

TRAce<ui>: { $TO<ui> | <gstring> | STD<ui> }

<uis> can range between 1 and 8 for TRAce<ni>, between 1 and 9999 for
8TO<uix, and between 9 and MAXTranum for STD<ui>.

For the 1180718 only, TRACE<ui>: $TD<ui> creates a saved trace descrip-
tion with the characteristics of the specified TRaca<ui>. The range for
STD<ul> is 910 MAX Tranum.

Set Only. TRAce <ui> storas a copy of the TRAze<wui> trace in nonvolatile
RAM at the location specified either by sTo<ui> or by the <gstring> label
Wildcard characters are not interpreted. If the label identifies an existing sTo
tocation, the new data overwrites the previous location. If the label does not
identify an existing $To location, the data is stored in the next available sTO
iocation with that label assigned to it.

STOR TRAL:STOLO
<gstring>: STO<ui>

<ui> can range between 1 and 99899,

Set Only. <gstring> stores a copy of the labeled trace identified by
<gstring> in memory at the location specified by sTo<ui>. (Wildcard
characters are not interpreted.)

STCOR 'SAMPLELZ2’: ST0O100

TBCalmode { FASt | HIPrec | OFF |ONCE }

Group:

Examples:

Calibration Commands

Selects sither a faster, lower precision on-line time base calibration proce-
dure (Fast), or a slower, higher precision calibration (HIPrec). ONCE per-
forms a single calibration in the last mode selected (either FASt of HIPrec)
then sets the TRCaimode to OFF. The initialized default is FASt mode.

TBC HIP
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TBMain <link>:<arg>;

TBWin <link>:<arg>

Group:

Link:

Arguments:

Examples:
Link:

Argumenis:

Examples:

Time Base/Horizontal Commands
TBEMa in sets the Main time base parameters and TBWin sets the Window
time base parameters. Both commands use the same links and arguments.

LENgth: <NRx>

<NRsc> can be 512, 1024, 2048, 4098, or 5120.

LENath sets the selected time base to the specified record length, scaled in
points per trace.

TBM LEN:1024; TBW LENW:512

TITMe: <NRx>

<NRx> can range between 1E~12 and 5E~3in 1 ps (1E-12) intervals.

TiMe sets the horizontal scale in 1 ps {1E—12) intervals. However, 1 ps/div is
only possibie when the record LENgth is 1024 or less. The range must also
meet this formula:

TiMe » 10
round record length

min interval = ( ) = max interval

where min interval is 10 fs (10E—-15), max interval is 100 us (100E-86), and
round record length is the nearest multipie of 500 fo the current value of
LENgth (except 4096 is rounded up to 5000.)

The minimum vaiue for TIMe is:

round record length
10

ips = min interval x

The maximum value for TIMe is;

round record length

ams = max interval X 0

NOTE

TEWin TIMe < TRMain TIMe.

TBW TIM:5.0E-9

2-204

Syniax and Commands



Command Set

Link: 7 XINcr <NR3»
Query Only.  %INcr returns the sample interval of the selected time base.
Units are seconds per point, feet per point, or meters per point
Examples: TBW? XIN
TBWIN ®INCR:1.08-10
Calculating Duration — Duration is used when caiculating the range of
other commands, such as MAINPos,
Use the following formula for main duratior:
(TBMain XINcr) * (TBMain LENgth - 1)
Use the following formula for window duration:
(TBWin XINcr) * (TBWin LENgth - 1)
TEK4692
Group: External /O Commands
TEK4692 specifies parameters for the Tektronix 4692 color graphics copier
and Tektronix 4693D color wax printer operating in 4692 emulation mode.
Link: COLor: DEFAult
Set Only. COLor : DEFAult assigns defauit copier colors to the instrument
color index as shown in Table 2-65.
Table 2-65: Default TEK4692 Color Assignments
Color 4692 Color Color 4692 Color
index Index
0 4095 (OXFFF} 4 2364 {0x93C)
1 0 (Ox000) 5 1020 (0x3FC)
2 3945 (OxFG9) 6 2457 (0x999;
3 1776 (Ox6F0) 7 3840 (xFO0)
NOTE
Refer to page 2-88 for the color index.
Examples: TEK4569Z COL:DEFA
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Link: COLor<ui>: <NRx>

Argumenis: <ui> canrange between 0 and 7. <NRx> can range between 0 and 4085,

COLox <ul> assigns copier colors 1o the instrument color index.
Examples: TEK4692 COL3:3840

Table 2-66: Examples of 4692 index Coding

4692 Color Maps to
4095 {OxFFF) White
240 (Ox0FQ) Green
4080 (OxFF0) Yeliow
15 (Ox00F) Purpie
0 (0x000) Black
255 (OXOFF) Blue
3840 (OXF00) Red
NOTE

RGB color charls are included in the 4692 Color Graphics Copier
Device Driver Development Guide {Tektronix part number
070—4818—-00).

Link: DIRection: { Heoriz | VERt }

DIRection selects the printing orientation. HORT z prints rows left to right
and from top to bottom. VERt prints columns bottom io top and from left to
right.

Examples: TEK46%2 DIR:VER

Link: FORMat: { DIThered | DRAft | HIRes | SCReen }

FORMat selects the output format. DIThered modifies print contrast for
TEK4692. HTres shows front panel intensified regions; DRAt prints mono-
chrome. SCReen is a one-fo-one mapping of 3-bit pixet information. (Use
gCreen for the 4693D printer in 4692 emulation mode.)

Examples: TEK4692 FORM:DIT
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Link; PORt: { CENTRonics | GPIb | RSZ32 }
PORt specifies the ouiput port for the printer.
Examples: TEK4692 POR:CENTR
TEK4696
Group: External /O Commands
TEK4AE96 specifies parameters for the Tektronix 4696 and Tektronix 4695
color inkjet printers.
Link: COLor: DEFAult
Set Only. coLor assigns default inkjet colors listed in Table 2-87 to the
instrument color index period.
Table 2-67: Default Inkjet Colors Assignhed by Color
Color 4696 Coior Color 4696 Color
index Index
0 0 4 5
1 8 5 1
2 4 6 8
3 3 7 6
NOTE
Refer to page 2-88 for definitions of the color index.
Examples: TEK4696 COL:DEFA
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Link:

Argumenis:

Examples:

Link:

Examples:

Link:

Examples:

Link:

Exambies:

COLor<ui>: <NRx>

<ui> can range between 0 and 7. <NRx> can range between 0 and 12.
COLor assigns inkjet colors to the instrument color index.
The colors associated with each 4696 Printer color number are shown in
Table 2-68.

Table 2-68; Colors Associated With 4696 Color Numbers

4696 No.  Actual Color 4696 No.  Actuat Color

0 white 7 purple

1 cyan 8 black

2 yellow 9 black & cyan

3 green 10 black & yellow

4 magenta 11 black, cyan, yeliow
5 biue 12 black & magenta
6 red

TER46%6 COL3:3

DIRection: { HORiz | VERL }

DIRection selects the printing orientation. HORIz prints rows left to right
and from top to bottom. VERL prints columns botiom to top and from left to
right.

TEK4696 DIR:HOR

FORMat: { DIThered | DRAft | HIRes | REDuced | SCReen }

FORMat selects the output format. DIThered improves print contrast for
TEK4696. HIRes shows front panel iniensified regions; DRALL prints mono-
chrome. REDuced is a quarter-size version of DRAL L. SCReen is a one-to-
one mapping of 3-bit pixel information.

TEK4696 FORM:SCR

PORL: { CENTRonics | GPIb | RS232 }

rORte specifies the output port for the printer.

TEK46926 POR:RS232
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TEK4697

Group:

Link:

Examples:

Link:

Arguments:

Examples:

External I/O Commands

TEKA697 specifies parameters for the Tekironix 4697 color graphics copier
and Tektronix 4693D coler wax printer operating in 4692 emulation mode.

COLor: DEFAuLC

Set Only. coLor: DEFault assigns defauit copier colors to the instrument
color index as shown in Table 2-69.

Table 2-69: Default TEK4697 Color Assignments

Color 4697 Color Color 4697 Color
index Index

0 4095 {OXFFF) 4 2364 (0x83C)
1 0 {0x000) 5 1020 (Ox3FC)
2 3945 {OxF69) 6 2457 (0x999)
3 1776 (Ox6F0) 7 3840 (OxFO0)

NOTE

Refer fo page 2-88 for the color index.

TEK4697 COL:DEFA
COLor<ul>: <NRx>

<ui> canrange between 0 and 7. <iNRx> can range between 0 and 4095.

COLor<ui> assigns copier colors 1o the instrument cotor index.

TEK4697 COL3:3840
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Table 2-70: Examples of 4697 Index Coding

4687 Color Maps to
4095 (OXFFF) White
240 {Ox0F0) Green
4080 (OxFFO) Yetow
15 (Ox00F) Purple
0 (Ox000} Black
255 {Ox0FF) Blue
3840 (0xF0O0) Red
NOTE

RGB color charts are included in the 4697 Color Graphics Copier
Device Driver Development Guide (Tekironix part number
070-4818-00).

Link: DIRection: { HORiz | VERt }

DIRection selects the printing orientation. HORIz prints rows left to right
and from top o bottom. vERt prints columns bottom to top and from left to
right.

Examples: TEK4697 DIR:VER

Link: FORMat: { DIThered | DRAft | HIRes | SCReen }

FORMat selects the cutput format. DIThered modifies print contrast for
TEKA4897. HIRes shows front panel intensified regions; DrRaft prints mono-
chrome. SCReen is & one-to-one mapping of 3-bit pixel information. (Use
SCReen for the 4693D printer in 4697 emulation mode.)

Examples: TEK46%7 FORM:DIT

Link: ©PORt: { CENTRonics | GPIL | RS232 )

PORE specifies the output port for the printer.

Examples: TEX4697 POR:CENTR
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TESt [ XTNd ]

Group:

Examples:

Diagnostics Commands

Set Only. TESt initiates the Self-tests diagnostics or, with the XTNd argu-
ment, the Extended Diagnhostics.

Completion of diagnostics is signaled with either event code 460 or 474,
successful completion of tests, or event code 394, completion with failed
tests.

NOTE

TESt deletes alf user-defined expansion strings created with the
DEFine command, resets the TEXT X:, Y: coordinatesto 0,0,
and removes user-entered text from the display.

TES XTN

TEXt [<link>:]<arg>

Group:

Display and Color Commands

Set Only. TEXt writes user defined character(s) to a selected area of the
screen. The large selection of characters are shown in Appendix C.

Colored Text — Text can be written to the screen-in any of the seven
colors normally used for trace and information display. The eighth color is
the background color and is not useful for text. The Escape Character set
provides this “color font” capability. Refer to the Escape Character set in
Appendix C.

The default colors listed in Table 2-71 can be used when creating text, The
escaped character is listed along with its associated color. The colors can
be changed with the CoLoxr command. Al colored text will change
accordingty.
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Table 2-71: Escape Character Default Colors

Escape Character Color
™[ {space) White
~ Rose
~T Green
~# Purple
~ % Lt Blue
~ % Gray
~[& Red

The following example would create a series of words across the screen
each having its named color. Single quotes were used to delimit the string.

Examples: TEX X:1,Y:1,STRING:'{ WHITE "[ !ROSE ~[ "GREEN ~[ #PURPLE
~[ SLTBLUE’

Link: CLEar

Set Only. CLEar removes all user-defined text from the display.

Examples: TEX CLE

Link: STRing: <gstring>

Set Only. sTRing specifies the text that is to be displayed at the X: and v:
coordinates.

Examples: TEX STR:’Select a trace’
Link: X: <NRx>

Arguments:  <NRx> can range between 0 and 49.

Set Only. x specifies the horizontal position (X coordinate) of a character in
discrete character cells. The range is O (left edge of the graticule) to 49 (right
edge of the graticule).

Examples: TEX X:10
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Link; Y: <NEx>

Arguments: <NRx> can range between 0 and 31.

Set Only. v specifies the vertical position (Y coordinate) of a character in
discrete character celis. The range is 0 (top edge of the graticule) to 31
{bottom edge of the graticuie).

Examples: TEX Y:20

Figure 2-11 shows some TEX X:,Y: cell coordinates.

0,0 49,0

25,15

0,31 49 31

Figure 2-11: TEXT X.,Y: Display Coordinates

THD?

Group: Measurement Commands

Query Only. THD? returns the total harmonic distortion of the selected trace,
that is, the magnitude of the fundamental divided by the sum of the magni-
tudes of all other harmonics, followed by an accuraecy qualifier. The mea-
surement is taken on the selected trace.

Examples: THD?
THD 6.084Ed4D+0, EQ

CSA 803A & 11801B Programmer Manual 2-213



Command Set

TIMe <gstring>

Group: Miscellaneous/System Commands

TIMe sets the time of day on the internal clock.
Link: <gstring>

Arguments: <gstring> specifies the time in the format <hh>; <mm>: <ss>.

where <hh> is the hour, <mme 1s minutes, and <ss> is seconds in 24-hour
format.

Examples: 7TIM '17:25:30

TOPBase <arg>

Group: Measurement Commands

Selects the method of determining topline and baseline.

Link: { IEEE | ALTErnate }

IEEE uses the standard IEEE histogram method. AL TErnate Uses a meth-
od that smooths and differentiates trace data before calculations. STAT
measurement mode always uses IEEE, regardless of the ToPBase value.
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Group:

Link:

Arguments:

TRAce<ui> <link>:<arg>

Trace and Settings Commands

TRAce<ui> defines a trace and its characteristics. The range of <ui> is
110 MAXTranum.

DESeription: <gstring>

<gstring> must be less than or equal to 55 characters in length.

DEScription defines the source expression(s) of the selected trace.

<y exp> [ VS <x exp> 1 [ ON <time base> ]
where:
<y exp>, <x exp> .= Expressions
[ VS <x exp> | = |ndicates an XY trace; if omitted, the traceis YT
[ ON<time base> 1u= Indicatestime base — { Main | Win };if

omitied, defaults to Main

Terms Available to Form Expressions:

<alpha»<ui> Channel designator, e.g. M1
STO<ui> Stored trace, the range is 1 to 9999
<NRx> Scalar number

< function> Any of the foilowing functions:

ABS | AVG | DIFF | ENV | EXP |
INTG | FILTER | LN | LOG |
SIGNUM | SMOOTH | SQRT |
FFTMAG | FFTPHASE

Operators Available to Form Expressions:

+ {(addition) * (multiplication)

— (subtraction, negation) / (division)

NOTE

You cannot use a trace description that consists of only stored or
scalar elements as the argument of an AVG Or ENV function. You
also cannot create a trace with only stored or scalar elements on
the WIN time base. For a <ui>value of 9 or above {118018 only),
you can only use the AVG and 0N WIN operators and funclions (that
is, you cannot use any other operators or functions, such as sTO

or Xv¥).
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Examples: TRAZ DES:'ENV{M2)';
TRAZ DES:'ST0Y+M1’

XY Trace Considerations — The instrument permits only one acquired
XY trace or two unacqguirad XY traces to be displayed via TRACE<ui>
DESCRIPTICN. (An acquired XY trace description has at least one acquired
signal component; an unacquired XY trace description has only stored or
scalar components.)

Components of XY Descriptions:

Acquired XY Unacquired XY Description
Description

M1 VS M2~ *STO50 VS STO127

*M1 VS STO3” “STO20 VS 200~

In addition, the horizontal and vertical components (<x exp> and <y
exp>) must have the same scaling mode; both must be integer mode or
both floating-point mode traces.

Link; 7 WFMCalc { FaSt | HiPrec }

Query Only. 7 WrMCalc returns whether a trace was created in integer
mode (Fast) or floating-point mode (HIPrec). Once a trace is created in
ohe mode, you cannot change the trace to the other mode. {Refer to
WiMScaling command.}

Examples: TRA2? WFMC
TRACEZ2 WFMCALC:HIPREC

Query Note: TRace<ui> 7 returns the links and argumentis of the specified
trace in the following order:

TRACE<ul> DESCRIPTION:<gstring>,

TRAce? retums the same information as TRAce<ui>7? for all defined traces
in low-to-high order,

TRAList?

Group: Trace and Settings Commands
Query Only,. Returns a list of all defined traces, displayed traces or EMpTy if
no fraces are defined.

Examples: 'TRAL?
TRALIST TRAZ,TRA3Z,
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TRANUmM?

Group:

Examples:

Trace and Settings Commands

Guery Only. TrRaNUm? returns the number of traces displayed on the front
panel. Range is 0 to 8 in <nrZ> form.

TRANU?
TRANUM 4

TRIgger <iink>:<arg>

Group:

Link:

Examples:

Link:

Examples:

Link:

Examples:

Trigger Commmands

Sets trigger parameters.

ATTenuation { X1 | %10 }

ATTenuation selects X1 or X10 attenuation only when the trigger SOUrce
I8 EXTernal . When AlTTenuation is set to X10, the trigger level readout
values are multiplied by 10. (118018 only)

TRI ATT:X1

ENHANced: { ON | OFF }

ENHANced controls the state of the metastable trigger reject feature. When
ENHANced is sef ON, the timebase detects trigger events that are metastable
and rejects the acquired data. When set OFF, the timebase allows metast-
able trigger events to be displayed.

TRI ENHAN:OFF

EXTCoupling { AC | DC }

EXTCoupling selects trigger coupling only when the trigger soUrce is
ExXTernal. (118018 only)

TRI EXTC:DC
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Link: HIFreg: { ON | OFF }

HIFreq controls the state of the frigger hysteresis. When HiFreqis set o,
trigger hysteresis is removed, improving sensitivity. This setting should only
be used when the trigger signal edge has a slew rate of 1 V/ns or greater,
When Eirreq is set OFF, trigger hysteresis is retained, improving noise
rejection at iow frequency.

Examples: TRI HIF:0FF

Link: HOLAoff: <NRx>

HOLdof £ sets the requested trigger holdoff period, but only takes effect if
EMOde is set to MANual. The range is from b ps to 2.5 s.

Examples: TRI HOL:10.0E-6

Link: HMOde: { AUTC | MANual }

HMOde controls the trigger hoidoff period. When AUTG is selected, trigger
hoidoff is automatically set to the minimum possible holdoff vaiue, which is
slightly beyond the rightmost point acquired in the Main record. The mini-
mum holdoff value is abaut 5 ps, When MaANua] is selected, the Actuai
Holdoff setting for the trigger accounts for the value of Requested Holdof,
as well as the timebase settings. Refer to the User Manual for more in-
formation.

Examples: TRI HMO:AUTO
Link: LEVel: <NRx>

Arguments: The range for <NRx> is described below.

Sets trigger level only for the ExTernal trigger source or a channel with
trigger source capability. Range for thig link is normally -1 Vio +1 V. When
ATenuation is X10 and 80Urce is EXTernal, therange s —10V 1o
+10 V.

NOTE

When using EXTCoupling:DC, set LEVe1 after the coupling. If you
set the level first, the signal may become too far out of range to
trigger. If this happens {i.e., no trigger), you can restore function by
sending a DCL {Device Clear) signal.

Examples: TRI LEV:0

2-218 Syntax and Commands



Command Set

Link: MODe: { AUTC | NORmal }

Selects triggering mode. In NORmal mode, the instrument acquires data
only if a valid trigger is found. If not found, trace acquisition halts, freezing
the display and halting trace calcuiation and measurement. In AUTO mode,
the instrument is set to normal triggering at the beginning of each sweep. K
a valid trigger is not found within 20 ms, the instrument switches o the
internal clock. At the end of that sweep, it again waits 20 ms for a valid
trigger and the process is repeated. Therefore, NORmal should be selected if
your trigger rate is very slow.

Examples: TRI MOD:AUTO

Link: SLOpe: { PLUs | MINUs )}

Selects the trigger stope only for an external or channel source.

Examples: TRI SLO:MINU

Link: SO0Urce: { EXTernal | INTernal | PREzceler | <alphar<ui> }

S0Urce selects the trigger source. EXTernal argument selects the external
trigger input. INTernal selects the internal 200 kiHz clock. PREscaler
selects the prescaler trigger input. If your instrument is configured without
the prescaler trigger input an event error will be reported.

<alphas><ui> selects a sampling head channel for sampling heads that
support trigger source. Currently, no sampling heads support this feature.

Examples: TRI SOU:EXT
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Link: ¢ STATUs { TRG | NOTrg }

Query Only. > STATUs returns the trigger status. TrG means the time base
is friggered. NOTrg means the time base is not triggered.

Examples: TRI? STATU
TRIGGER STATUS:TRG

Query Note: The TRIgger? query returns all links and their arguments, in
the foliowing order:

For CSAB03A Only: TRIGGER MODE:<arg>, STATUS:<arg>,
SQURCE: <arg>, LEVEL:<NRx>, HIFREQ:<arg>,
BNHANCED: <arg>, HOLDOFF:<NREx>, HMODE:<arg>,
SLOPE: <arg>

For 11801B Only: TRIGGER MODE: <arg>, STATUS:<arg:>,
ATTENUATION: <args>, SCURCE:<arg>, LEVEL:<NRx>,
EXTCOUPLING: <arg>, HIFREQ:<arg>, ENHANCED:<arg:s,
HOLDOFF: <NRx>, HMODE:<args>, SLOPE:<args>
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UID {<link>:<arg>}

Group: Status and Event Commands
UID gqueries or sets the serial numbers of the instrument and its sampling
heads.
Link: ? <alpha><ui> <gstring>
Query Only. ? <alpha> <ui> retums the serial number of the specified

channel.

Examples: UID? M3
UiDb M3:7BC10O1CO"

Link: 7 MATn: <gstring>

Arguments: <gstring>must be less than or equal to 10 characters in length.

MAIn queries the serial number of the instrument.

Examples: UID? MAI
UID MAIN:“BOL10400"

Quuery Note: The UID? query returns its links in the following order:

UID MAIN:<gstring>,M<ui>;<gstring>

UNDEF {<gstring>| ALL }

Group: Miscellaneous/System Commands

Set Only. tNDEF removes from the list of logical names defined by DEF
either the specified logical name or ALL defined fogical names.

Examples: UNDEF 'TB?’
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UNDershoot?

Group: Measurement Commands

Query Only. UnDershoot ? returns the difference between the BASaline
value and the minimum signal ampiitude of the selected trace, givenas a
percentage of the difference between the TCPLine and BASeline values,
and followed by an accuracy qualifier. {Refer to page 2-159 for qualifier
definitions.)

Examples: UND?
UNDERSHOOT 2.334E-9,EQ

UPTime?

Group: Miscellaneous/ Commands

Query Only, UpPTime? returns the total number of hours the instrument has
been powered on, in <NR3> form.

Examples: upT?
UPTIME 1.243E+3

USEREye <link>:<arg>
Group: Display and Coior Commands

Link: CREate

Set Only. Creates the standard mask User Eye. Refer to the User Manual.

Link: {7} RATe:<NEx>

RATe seis the rate that will be used when the next USEREve CREate com-
mand is executad.

Examples: RAT:1E+9
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ViBar <link>:<arg>;
V2Bar <link>:<arg>

Group:

Link:

Arguments;

Examples:

Link:

Arguments:

Examples:

Cursor Commands

vlBar and VZEBar set the absolute position of the vertical bar cursors,

XCOord: <NREx>

The range for <Nrx> Is described below.

XCoord positions the first or second vertical bar cursor using the units of the
selected trace.

The xCoord range for a Main trace is from:
MAINPos tO (MAINPos + 10.22 * TBMaln TiMe)
The XCoord range for a Window trace is from:

WINPog to (WINPos + 10.22 * TRWin TIMe)

VIB XCG:3.8E-4

XDIv: <NEx>

<NRx> ¢an range between —5.12 and +5.10.

¥DIv positions the first or second vertical bar cursor in graticule divisions.
(—5.12 is the left edge of the display.)

V2B XDI:-4.1
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VPCurve? { NWFm }

Group: Data Transfer Commands

Query Only. vPCurve? transfers all trace records that make up a variable
persistence trace. All trace records are transferred using the consecutive
CURV? commands separated by semicolons. The EO1 is sent after the last
trace record. Refer 1o the CURVe command on page 2-97 for detailed data
format information. Also refer to the ENCdg encoding command. VeCurva?
returns:

VPCURVE NWFM:<NRI>; CURVE...; CURVE...; CURVE...<EGI>

Link: 7 NWFm <NRI>

? NWFm returns the current number of trace records that are used to create
the variable persistence trace. This is also the number of trace records that
would be returned by vpPCurve though more traces may be added to the

7 NyiFm total after this query.

Examples: VPC? NWF
VPCURVE NWFM:25

WAVirm?

Group: Data Transfer Commands

Query Only. WAV rm? returns the trace preamble and data points for the
trace specified by CUTput, WAVIrm? is equivalent to entering:
WFMPRE?,CURVE?.

Refer to the wrMPre and CURVe commands for information on what is
returned by WAVErm?
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WFMPre <iink>:<arg>

Group:

Link:

Examples:

Link:

Examples:

Daia Transfer Commands

WFMPre transmits a Tek Codes and Formats preamble for each trace sent to
or from the controlier. The preamble is generated by the instrument and
provides scatfing and other information for the trace data transferred with the
cURVe command. The trace sent to the instrument with Curve is specified
with the Twput command. The trace returned to the controller with CURVe?
is specified with the OUTput command.

NOTE

Sending wrrpre implicitly deletes any existing trace data at

INPut STO<uixand replaces it with null (unacquired) data points.
If sTO<ui> is the sole component of a displayed trace (e.g.,

TRA3 DES:-STO22 ), that trace is removed from the display. If
STO<ui> /s one component of a complex trace (e.g.,

TRA4 DES: »*8TO22+L.1~), you cannot send a trace prearnble to that
INPut 8TO<uis> focation because you cannot delefe a stored
trace that is part of a complex trace.

XY Note: The instrument does not support stored XY traces. Therefore,
although XY traces can be transferred to the controller, they cannot be sent
back to the instrument.

? BIT/nr 16

Query Only. » BTT/nr returns the number of bits per binary trace point
{always 18).

WFMP? BIT

WFMPRE BIT/NR:16

? BN.fmt RI

Guery Only. 7 BN. £mt returns the Tek Codes and Formats binary number

format, which is always r1 (right-justified, twos-complement infegers}.

WFMP? BN.
WFMPRE BN,FMT:RI
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Link:

Examples:

Link:

Examples:

Link:

Examples:

? BYT/nr 2
Query Only. EYT/nr returns the binary data field width (which is always two
bytes per binary trace point).

WEMP? BYT/
WEMPRE BYT/NR:2
? BYT.or { LSB | MSB }

Query Only. ? BYT.or returns the transmission order of binary trace data
returned by CUrve?. The transmission order is set by the BYT . ox
command.

WFMP? BYT
WFMPRE BYT.OR:LSB
? CRVChk { CHKsm0 | NONe | NUL1 }

Query Only. 7 CrRVChk returns the type of checksum appended fo the trace
data after it is returned by a CUrve? query. The types are defined in
Tabte 2-72.

Table 2-72: Checksum Types

Type Meaning

CHXsm0 Standard Tek Codes and Formats checksum. Returned
when ENCDG WAVFRM is set o BINary and OUTput is set to
STO<ui>,

NONe No checksum appended. Returned when ENCDG WAVERM is

setto ASC1i.

NULL Zero checksum value appended. Returned when ENCDG
WAVEFRM is sef 10 BINary and OUTput is set to TRAce<ui>,

WFMP? CRVC
WEMPRE CRVCHE :CHKSMO
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Link: DATE: <gstring>

Arguments: <gstring>isoftheform </dd-mon-yy > where ddrepresents the day of
the month, mon represents the first three letters of the month, and yv repre-
sents the last two digits of the year.

DATE is the date stamp for the trace. The date stamp is recorded when a
trace is stored, or you can set it with this link. If WFMPre? DATE is queried
when OUTput is TRAce<uix> (L.e., a dispiayed trace}, the current date is
returned.

Examples: WEMP DATE: ‘05-NOV-83’

Link: 7 ENCdg { ASCii | BINary }

Query Only. » ENCdg returns the state of the data encoding set with the
ENCdg command. This link is equivalent to an ENCDG? WAVFRM query.

Examples: WFMP? ENC
WFMPRE ENCDG:ASCIT

Link: 1aBel: <gstring>

Arguments: <gstring> must be less than or equal to 10 characters in length.

LARe] is the optional label associated with the trace. If the trace has no
label, querying WFMPre? LABel refurns a null string (LABEL: » )

Examples: WFVMP LAB;:'SAMPLES’
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Link: NR.pt: { 512 | 1024 | 2048 | 40%6 | 5120 }
NE . pt specifies the number of points in the transmitied trace record. [tis
normally the same as { TBMain | TBWin } LENgth.

NOTE

if ouTput specifies a displayed race when Pan/Zoom mode is sel
to ON and HMag Is greater than 1 for that trace, then the value
returned by WFMPRE? HNR.PT equals the number of points dis-
played on the front panel, rather than the value of

{ TBMain | TBWin } LENgth.

For example, under the following conditions the WFMPRE? NR., PT query
returng 512:

TRACEL DESCRIPTION: M1 ON MAIN”
TEMAIN LENGTH: 2048
ADJTRACE]L PANZOOM:ON, HMAG: 4
OUTPUT TRACEL

Examples: WFMP NR.:1024

Link: 7 PT.fmt: { ENV | ¥ | ¥V }

Query Only. ? »T. fmt indicates the point format of the trace data. EnNvV
applies to YT traces transmitted as maximum-minimum point-pairs, with the
maximum point transmitted first. v indicates a YT trace, which returns one
ASCIl or binary data point for each point in the trace record. XY is an XY
trace which returns an X, Y point-pair for each point in the trace record.

NOTE

You cannot send XY traces to the instrument.

Examples: WFMP? PT.
WEMPRE PT.FMT:Y

Link: REOFactor: <NRx>

A generalization of the concept of TDR polarity. For trace expressions (i.e.,
M1-—-M2), RECFactor produces rho values from —110 +1.

Examples: WFMP RHOF:0.23E-1
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Examples:

Link:

Arguments:

Examples:

Link:

Examples:

Link:

Arguments:

Examples:

Link:

Examples:

Command Set

RHOPos: <iNRx>

A calculated vaiue used in the conversion from voits to rho. When the refer-

ence voltage changes, baseline correction will calculate a new RHOPos.

WEFMP RHOP:0.835E~1

TIMe: <gstring>

<gstring>is of the form < hk:mm:ss > where hh is the hour in 24-hour

format, mm is the minute, and ss is the second.

TIMe Is the time stamp for the trace. The time stamp is recorded when a
trace is stored, or you can set it with this link. If wFMpre? TIMe is queried
when OUTput is TRAce<ul >, the system clock time is returned.

WFMP TIM: '07:15:13"

? OWEI4 { STO<ui> | TRAce<ui> }

Query Only. » WFId identifies the source trace for this preambile. (The
information returned by this link is the same as that returned by an oUTput?
guery for a single trace.)

WFMP? WFI
WEMPRE WFID:TRACE7

XINcr: <NRx>

<NRx> must be greater than or equal to 1.0E - 14 seconds/point.

XINcr specifies the horizontal sample interval of a YT trace.
WEMP XIN:1.0E-9

XKMULt: <NRx>

XMULt specifies the vertical scale factor, in XUNi L per unscaled data point
value, of the horizontal component of an XY trace.

NOTE

For xMULt usage, refer to the trace scaling formulas in the CURVe
entry.

WFMP XMULT:1.CE-1
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Link: 2 XUNit { DIVS | FEEt | INChes | METers | SEConds |
VOoLts }

Query Only. ? xUNit returns the horizontal units (X-axis) of the trace data
at the time of trace creation. For XY traces, XUNi t is the vertical units of the
horizontal component. XUN4Lt returns DIVE when the uniis of the trace are
indeterminate or undefined.

Examples: WFMP? XUN
WEMPRE XUNIT:SECONDS

Link: XUZEro: <NEx>

Arguments: . <NRx>can range between 22E~9 and 1E + 15.
XZEro specifies the number of seconds of post-trigger of a YT trace; or
specifies the verticai offset of the horizontal component of an XY trace.

Examp!es: WFMP XZE:2.5E-2
Link: YMUlt: <NRx>

Arguments: <NRx>canrange between 1E—15 and 1E + 15.

vMU1t specifies the vertical scale factor, in YUNit per unscaled data point
value, of a YT trace, or specifies the vertical scale factor, in YUNit per un-
scaled data point value, of the vertical component of an XY trace. {(YMULL is
equal to the vertical units-per-division, such as volts, divided by 6400.)

Examples: WFMP YMU:1.5625E-4

Link; YUNit: { DIVS | REO | VOLts }

YUNit specifies the vertical units (Y-axis} of the trace data (YT or XY} 1o be
transferred via the remote interfaces. Querying YUNit returns DIVS when
the units of the trace are indeterminate or undefined.

Examples: WFMP YUN:VOL
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Arguments:

YEEro:

Command Set

<NRx>

<NEx> ¢an range between —1E+15 and 1E+15.

vzErc specifies the vertical offset of 2 YT trace, or specifies the vertical
oftset of the veriical component of an XY trace.

Examples:

WEMP YZE:6,20E+1

Query Note: The wirMbre? query returns its links in the following order:

WFMPRE WFID:<arg>,

LABEL: <gstring>,
BN.FMT:RI, BYT/NR:2, BYT.OR:<arg>, CRVCHK:<arg>,
ENCDG:<arg>, NR.PT:<NRI>, PT.FMT:<arg>,

RHOFACTOR: <WNR3>, RHOPOS:<NR3>», XINCR:<NR3>,

XMULT: <NR3>, XUNIT:<args>, XZERO:<NRE3>, YMULT:<NR3>,
YUNLT:<arg>, YZERO:<NR3>, TIME: <gstring>,

DATE: <gstring>

BIT/NR:16,
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WFMScaling { FORce | OPTional }

Group: Trace and Settings Commands

WFMScaling determines whether a new trace is created in floating-point
mode {FORce) or integer mode when possible (CFTional). When
WrMScaling is set to FORce, all traces except single channel acquisitions
(e.g., M1, M2), are created in floating-point mode. Integer mode implies that
no floating-point operations are used to display or position traces. Certain
trace types require floating-point mode of integer mode, regardiess of the
WEMScaling setting. (For example, stored traces are stored in floating-point
mode.)

NOTE

Traces created in infeger mode have fasier display updale rates.

You can display the trace description types listed in Table 2-73 in integer

mode.

Table 2-73: Trace Types Displayable in Integer Mode
Description Example
A channet (<slot> <ui>) M1
Average of a channel AVGI(M1)
Enveiope of a channe! ENV{M1)
Inversion of a channel il
Addition of channels M1+M2
Subtraction of channels M1—M2
Combinations of the above AVG{MT1+M3)
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Table 2-74 lists some of the trace types that you cannot display in integer

mode.

Table 2-74: Traces Not Displayable in Integer Mode
Trace Type Example
Stored trace STO11
Scalar value 2.23
Stored trace pius scalar value STO11+2.23
Any trace using division M1 /M3
Any trace using multiplication M1 * M2
Any trace using a floating-point function DIFF{M4)}

Examples: WrMs OPT

WIDth?

Group: Measurement Commands

Query Only. wIDth? returns (for the selected trace) the time a signal takes
to go from one MESial voltage level crossing to the next MESial crossing
of the opposite slope, foliowed by an accuracy qualifier. {Refer to page 2-159
for qualifier definitions.)

Examples: WID?
WIDTH 5.009E~7,EQ
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WIN <ui> <link>:<arg>

Group: Trace and Settings Commands
WIN sets and queries window parameters for the specified trace. wiIn is not
valid if the specified frace is a Main trace.

Link: ? ABSLevel <NRx>,<gual>

Arguments: <INRx> canrange between —2V and +2 V. <gual> is described below.

Query Only. ? 2BsLevel retuns the specified autowindow transition lavel
in absolute units (volts or rho).

The <gual> qualifiers have the following meanings:

T Transition Found
OR Qut of Range
NE Not Found

Examples: WIN2? ABSL
WIN2 ABSLEVEL:-1.7,TF
Link: 7 BASeline <NRx>

Query Oniy. ? Baseline returns the baseline for an autowindow in non-
tracking relative mode.

Examples: WIN2? BAS
WINZ BASELINE:7.8E-1

Link: FllLtering: <NRx>

Arguments: <NRx> can range between 1 and 7.

FILtering sets the hardware filtering constant (the minimum number of
adjacent samples which must cross the threshold levei before & transition is
considered valid) for autowindow placement.

Examples: WINZ FIL:6

2-234 Syntax and Commands



Command Set

Link: LEVel: <NRx>

Arguments:  The range for <NRx> is described below.

LEVel sets the transition level for autowindow placement. The range for
LEVel when 1M0de is RELative is 0% to 100%. When LMOde is
ARSolute, therangeis ~2Vto +2V.

Examples: WIN2 LEV:&5

Link: iMCde: { ABSolute | RELative j

LMOde selects the transition level mode for autowindow placement. In
RELative mode, the transition level is a percent of the Main trace ampli-
tude. In aABSolute mode, the transition level is specified in absolute units
(volts).

Examples: WIN2Z LMO:REL

Link: LCCate
Set Only. Locate causes the instrument to perform a one-time track of the

specified trace, which must be a non-tracking autowindow.

Examples: WIN2 LOC

Link: MODe: { AUTO | MAKual }

MODe selects the mode of setting the horizomntal position. In AUTO mode, the
instrument locates the window using the FILtering, LEVal, LMOde,
SLOpe, and TRANS links. In MANual mode, the window position is specified
by the pos link.

Examples: WIN2 MOD:AUTO
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Link: POS: <NRx>

Arguments: The range for <NRx> is described below.

POS sets the horizontal position. The Window trace must be completely
contained within the Main record. Therefore, the valid range for this link
depends on HREfpt, MAINPos, main duration and window duration.

Range when HREfpt is LEFL:

MAINPos 1o
MAINPos + main duration — win duration

Range when HREfpt is CENter:

MAINPos — main duration /2 -+ win duration /2 to
MAINPos + main duration /2 — win duration /2

Range when HREfpt i5 RIGht:!
MAINPos — main duration + win duration to
MAINPos

Examples: WIN2 POS:1.352-1

Link: SLOpe: { PLUs | MINUs }

sLOpe selects the slope of the transition for autowindow placement.

Examples: WIN2 SLO:PLU

Link: 7 TOPline <NR3>
Query Only. TOPLine returns the fopline for an autowindow in non-tracking
relative mode.

Examples: WiIN2? TOP
WINZ TCPLINE:1.5E+0

Link: TRACK: { ON | OFF }

TRACK sets autowindow tracking to ON or OFF. When O, the Window
position is determined by the instrument each fime before it acauires the
Window record. When tracking is OFF, the window is located only when
MODe is changed to AUTQ, or when the 1.0Cate link is sent.

Examples: WINZ TRACK:ON
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Link: TRANS: <NRx>
Arguments: <NRx> canrange between 1 and 15.
TRANS sets the number of the fransition for autowindow piacement.
Examples: WIN2 TRANS:5
WINList?
Group: Trace and Settings Commands
Query Only. WINList? returns the trace number(s) of the defined Window
fraces.
Exampiles: WINL?
WINLIST WINZ,WINE
WINNum?
Group: Trace and Settings Commands
Query Only. wInNum? returns the number of defined Window traces.
Examples: WINN?
WINNUM 2
YTEnergy?
Group: Measurement Commands
Guery Only. YTEnergy? returns for the selected trace the energy (in
squared volis) under the curve of a YT trace, followed by an accuracy
qualifier. (Refer to page 2-159 for qualifier definitions.)
Examples: YTE?

YTENERGY B.442E-7,EQ
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YTMns_area?

Measurement Commands

Query Only. vTMns_area? returns for the selected trace the difference
between the area under a YT curve above a specified reference level, and
the area under the curve below that level, followed by an accuracy gualifier.
{Refer to page 2-159 for qualifier definitions.) The reference level is set with
the rREFLEvel command.

YTMNS_AREA 3.332E-7, EQ

Measurement Commands

Query Only. YTP1s_area? returns for the selected trace the total, absolute
value of all areas between a YT trace and a reference level set with
REFLEvel, followed by an accuracy quaiifier. (Refer to page 2-159 for quaki-
fier definitions.)

Group:
Examples: YTM?
YTPis_area?
Group:
Examples: yrezy

YTPLS_AREA 1.052E-9,EQ
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The CSA 803A and 118018 provide a status and event reporting system for
the GPIB and RS-232-C interfaces. The status and event system alerts you
to significant conditions and events that occur within the instrument.

The status and event system has two principal subsystems:

The status reporting subsystem is based on the service request (SRQY)
function defined by IEEE STD 488 for the GPIB interface. It provides a
single byte of general status information. For the RS-232-C interface, the
STRyte? query command provides essentially the same function.

The event reporting subsystem is defined by the Tektronix Codes and
Formats Standard using the EVERT? guery command. This guery pro-
vides more detaiied information about the specific event that has
occurred. The ZVENT? response may be reported 1o either the GPIB or
the R5-232-C interface.

A controller always has the option of reading or ighoring the event code(s)
associated with a given status byte.

Status Reporting The status reporting subsystem includes:

Status Byte for conveying the type of event that has occurred

RQS command for GPIB asynchroncus service requests and status
messages

sroMask command for masking event condilions
STByte? query for R5-232-C polled status messages

R5232 VERBose command for RS-232-C asynchronous status
messages

System Status Conditions for the categories of events that are reported,
such as command errors and intarnal warnings.
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Status Byte Definition

Table 3-1 describes the individuat bits in the status byte. Bit 8 is the most
significant bit of the status byte. DIO is an IEEE STD 488 abbreviation for
Data input Qutput.

Table 3-1: Status Byte Definitions

DIO Bit # Meaning

Systern status bits. The state of these four bits varies with
the type of event that is reported.

Busy bit. Asserted only when diagnostics are in progress.

[ap T B¢ 2 B S £ I B

Error bit. Asserted when an internal or external error condi-
tion generates an avent.

7 RQS (request service) bit. Asserted when the instrument
requests service from a GPIB controller.

8 Never asserted (bit DIO8 is always 0).

RQS Command

The IEEE STD 488 Service Request function {(SRQ) permits a device to
asynchronously request service from a GPIB controlier whenever the device
detects some noteworthy event. A GPIB controller services the request by
serial polling each active device on the bus. A device responds to the serial
poll by placing an 8-bit status byte on the bus. The controtler determines
which device asserted SRQ by serially reading the status byte of each
device and examining bit 7. If a particular device has requesied service, bit 7
of its status byie is set. Otherwise, bit 7 is clear. (Refer to the Table 3-2,
Binary and Decimal Status Byte Codes). The rQs command turns on the
SRQ function in the instrument.

rOs only affects status and event reporting at the GPIB port. RQS has two
major effects:

® [t controls bit DIO7 of the status byte. The ROS ON command enables
DIO7 assertion. The Rgs oFF command disables assertion for all condi-
tions except power-on, Al power-on, RQS is on at the GPIB port and off
at the R5-232-C port.

m  The RQS command also controls whether or not the instrument is per-
mitted 1o request service from a GPIB controller. The kR0S OFF com-
mand disables service requests. The RQs ON command enables service
requests.
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RQS for GPIB Service Requests — causes the instrument to assert the
SRQ signal line whenever a new event occurs and RQS is set to on. A GPIB
controller may then interrogate the instrument with an IEEE STD 488 serial
polt and obtain a status byte that describes the event that occurred.

When 205 is set to OFF, the only new event that will cause the instrument to
assert SRQ is power-on. Thus, a GPIB controller will not be informed
asynchronously (with SRQ) that an event has occurred. In this situation, a
controller may stili interrogate the instrument with an IEEE STD 488 serial
poll to read the most recent siatus byte from the serial poll register of the
instrument.

RQS for RS-232-C Service Requests —- is always set to off at the
RS-232-C port. There is no SRQ signal iine for the RS-232-C interface. No
asynchronous messages are sent fo the controller. Thus, an RS-232-C
controlier is required to query {poll) the instrument to determine the fatest
status condition that has occurred in the instrument.

SROMASK Command

Regardless of whether r(S is on or off, there may be occasions when you
want to disable evert reporting for & specific class of system conditions. Use
the sroMask command to disable {mask off) a specHic category of avents.
The event tabies later in this section include the SrRQMask for each event

type.

STByte? Query-Only Command

The sTRYvte? query allows RS-232-C controllers to read the status byle of
the most recent event reported to the RS-232-C port.

The response to the sTByte? query is:
STBYTE <NR1>

where <NR1> is a decimal number representing a status condition.

RS232 Verbose Mode

RS is always off for the RS-232-C interface. Therefore, no new event will
cause the instrument to request service.

However, in addition to polling the instrument using the STByte? query, the
RS-232-C interface includes another means o synchronously report status

messages, RS232 VERBose mode. This mode is turned on or off by using

gither the GPIB/RS232C pop-up menu in the front panel Utility major menu,
orthe RE232 VERBose command.

When vERBose is set to ON, each command sent to the instrument always
returns an appropriate status message. (For more information on verbose
mode, see the discussion on page 2-19.)
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System Status Conditions

The status byte indicates nine system status conditions. System status
conditions are divided into two categories: normal (DIO6 ciear} and abnor-
rmial {DI06 set).

There are four normal conditions defined:

»  No Status To Report reports when there is no event or device depen-
dent status to report.

= Power On reports when the instrument has finished its power-on
seguence.

s QOperation Complete iells the controller that a time-consuming task has
been completed.

»  User Request reports when the RQS icon is selected at the front panel.

There are five abnormal conditions defined:;

a  Command Error reports when a message cannot be parsed or lexically
analyzed.

»  Execution Error reports when a message is parsed but cannot be
executed.

=& Internal Error reports i the instrument malfunctions.

s Execution Warning reports when the instrument is operating, but you
shouid be aware of possibly inaccurate results.

» Internal Warning reports when the instrument detects a problem. The
instrument remains operational, but the problem should be corrected.

Status Byte Codes

Nine status conditions are reported in the status byte — four normat events
and five error or warning events.

Table 3-2 gives the status byte codes in binary and in decimal with both rOS
set 10 oM and set to ROS OFF. The bits in the status byte are active high. Bits
1 through 4 are system status bits. Bit 5 is the busy status bit and is
asserted only during diagnostics. Bit 6 is the error bit. Bit 7 (*R” in the table)
indicates whether RQS is set to ON (high) or OFF (low). Bit 7 is low until
specifically enabled with the rQs command. Bit 8 is always low.

3-4
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Table 3-2: Binary and Decimal Status Byte Codes

Status and Events

BINARY DECIMAL
Status Bits RQS RQAS

Condition 8765 4321 ON OFF
Normal:

No Status to Report 0000 0000 0 0

Power On OR00 0001 65 1

Operation Complete OR0O 0410 66 2

User Request 0OROO 0011 67 3
Abnormal:

Command Error OR10 0001 97 33

Execution Error OR10 0010 98 34

internal Error OR10 0011 89 35

Execution Warning OR10 0101 101 37

Internal Warning OR10 0110 102 38
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Event Reporting

The second subsystem is event code reporting. Event messages expand the
description of the status condition reported by the status byte to more
clearty specify the event that has occurred.

GPIB and RS-232-C controliers may read event codes generated by the
instrument by using the EVENT? query-only command.

The response to an EVENT? s either:
EVENT <NRI>

or
EVENT <NRI1»,<gstring>

where <NR1> represents the numerical value of an event code, and
<gstring> is a quoted string that describes the returned event code.

The response that includes the quoted description string is returned only
when the LoNg form command is set 1o ON.

Event Code Descriptions

Ali event codes and event code description strings for all event classes are
listed beginning on page 3-8. The event code and event code description
is in boldface. Commands that can generate the event code are listed
immediately after,

Formatting Symbols such as %A are combined in some of the descrip-
tion strings in the event code tables. When the event is queried, the format-
ting symbol(s) are expanded, as described on the next page.

Each formatting symbol begins with a percent sign (%}). The symbols indi-
cate that variable information will be substituted when LONgfrom is set
10 ON.

The formatting symbols and their meanings are shown in Table 3-3.

Table 3-3: Formatting Symbols

Symbol Expand With:

%a Channel number or unsigned integer

%A Argument name

%b Mairdframe indicator: M

%B Mainframe verbose indicator

%C Calibration request string: "Calibration due”

%0 Option description string {e.g., "Prescaler deleted”)

Yot Six words of data describing a mainframe mafunction intended

for use by field and factory service.

Status and Events
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For example, the following set command causes an execution warning,
event code 550:

CHM1 OFFSET: 5000

Event code 550 has this entry in Table 3-5 Execution Warnings:

Code Event Description

550 %A out of range-timit set

If oNg form is set to OFF, the event is reported:

EVENT? <EOI>
EVENT 550

If is setto o, the response is:

EVENT? <EOI>
EVENT 550, “OFFSET OUT OF RANGE — LIMIT SET”
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Command Errors

Command errots are reported when a message cannot be parsed or

lexically analyzed. Command errors have event codes from 100 to 199. The
SrQMask for command errors is SROMASK CMDERR. The status byte for a
command error returns 97 (decimal) with ROS set to ON, and 33 {decimal)
with ROS set to OFF. All command errors are listed in Table 3-4.

Table 3-4: Command Errors

Event Description

Commands that

Explanation

Code Generate Code

108 Checksum error'in binary SET <bblocks> Checksum comparison of binary settings

block transfer failed. Settings are discarded.

109 llegal byte count value ona  SET <bblocks Binary block byte count of binary settings re-

binary block transfer CURVe <bblocks> turned o the instrument exceeds maximum
size of front panel settings.

154 thvalid number input Floating-point value too large or excessively
long.

155 invalid string input String is too long, is not property terminated,
or contains a NULL character.

156 Symbol not found Oscilloscope is unable to find the input symbol
in its table.

157 Syntax error Any command Command was typed incorrectly.

ROS Attempted to turn ROS on at RS-232-C por.

SThHyta? Attempted to use sTByte? query from GPIB
portt.

TEST Set or guery command appended o TESt
command. TESt command is ignored; ali oth-
er commands are processed normally.

TRACe<u]> Syntax error found in TRAce expression (for
exampte, “M1 +7, or attempted to create non-
acquired trace component {for example,

STC <ui>, <NRx>, Or combinations) on win
time base.

160 Expression too compiex TRACe<ul> Trace description exceeds 54 characters for
either the vertical or horizonial description, or
cannot be parsed due to insufficient stack
space.

161 Excessive number of points ~ Waveform Retrieval More binary data points were sent than were

in binary CURVe data input  and Scaling (Data specified with the WFMPRE NR.PT link.

Transfer)

162 Excessive number of points  Waveform Retrieval More ASCII data points were sent than were

in ASClt CURVe data input and Scaling (Data specified with the WFMPRE NR. PT link.

Transfer)
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Table 3-4: Command Errors (Cont.)

Event Description

Code

Commands that
Generate Code

Explanation

163

No input terminator seen

RS-232-C input type-ahead buffer has over-
flowed. All input is discarded.

164

Binary block input not
aliowed with ECHO ON

CURVe <bblocks
SET <bblock>

Attempted to send binary block data through
RS3-232-C port with echo on. The data are
discarded.

167

tnsufficient data to satisfy
binary biock byie court

Binary settings returned to GPIB port prema-
turely terminated (for example, binary block
byte count not satisfied when EQl line is
asseried).

168

Unsupported constant

169

Unsupported function

TRACe<ui>

TRAce expression includes unsupported
function.
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Execution Errors

Execution errors are reported when a message is parsed but cannot be

executed. Execution etrors have event codes from 200 to 299 or 2000 o
2099. The srOMask for execution errors is SROMASK EXERR. The status
byte for an execution error returns 98 {decimal) with ROS setto on, and

34 (decimal) with rQs set to 0FE. All execution errors are listed in Table 3-5.

Table 3-5: Execution Errors

Event Description

Commands that

Explanation

Code Generate Code
200 No masks defined MASK, MASKStat No masks defined for mask command
201 Display type not color DISPlay User tried to guery display data when not in
graded Color graded. :
202 DC coupling not allowed TRIggex User tried to set triggar coupling. Not sup-
poried on CSA 803A.
203 I/O bufters full Both input and output buffers are full,
Qutput buffer is cleared.
204 No selecied measurement MEAS No measurement in the MSLIst.
205 %A outofrange — value ABSTouch Qut-of-range ABSTouch argument.
ignored
206 No mask point near enough Front Panel only command.
o delete
207 No such mask MASK Mask<ui> is not defined.
208 llegal number of mask MASHE input incorrect number of mask vertices.
vertices Values not paired for XY point (i.e., nrx1,
nryl, nrx2, needs an nry2}, or 0 points or
> 50 points.
209 Mask point not on screen MASK MASK point in input array is off screen.
210 tilegal mask number MASK<uiz> User referred to MASK<ui> where i was less
than 1 or greater than 10.
211 Setting cursor 1 to zeronot CURSor SETZero Tried to set cur! zero on an XY irace.
parmitted on XY irace
212 Waveform not scaled in Rho  CURSor User specified split cursors between Rho and
units non-Rho wims.
213 Set zero Rho allowed only RHOZero Waveform not scaied in Rho.
' with Bho units
214 Invalid filter argument TRACE Filtering argument in trace command incorrect.
215 tHlegal color number COLox, HPGL, Out-of-range color index.
TEK4692, TEK4696
216 Unsupported printer COPy Format unsupporied for curtently setected
function prirter.
3-10 Status and Events



Status and Evenis

Table 3-5: Execution Errors {Cont.)

Event Description

Commands that

Explanation

Code Generate Code

217 Not enough memory for TOPBase Out of memory for calculating topline-baseline
alternate topline-baseline in Alternate method.
caiculations

218  No logical names defined DEFine? No logical names currently defined.

219 Logical name not defined DEFine?, UNDEF User asked for a logical name that was not

defined.

220  WFMPre links not aliowed WEFMPre, WAV Frm User had oUTput set to TRA<ui >TOTRA<uI >
with multipte trace outiput or similar and asked for WEVPre.

221 That XY waveform has in- TRACE Wavetorm has calcuiated vs stored or other
compatible components incompatible type.

222 Record length toe long for DEgPlay, User changed display mode (intinite, variable,
Non-Normal display fype HISTogram or graded) with record length > 512.

MASKStat
223 Cannot select Rho units GRAticule Tried to change to Rho units when either Exter-
nal Prescaler trigger or TDR not turned on,

225 Baseline correction failed to Baseline correction couidn't find —1 rho this
find -1 rho point calibration pass.

226 Rho scaling failed to fine =1 AUT0Set Could not scale waveform in Rho accurately.
rho point — Cannot calibrate
rho scales

227 Operation not allowedona  ADJtrace? Aldtrace<ui>?; range of ui is 110 8.
saved trace description

228 Wavetorm expression too TRACE, BNV, AVG Trace description exceeded 55 characters,
tong

229 No windows are defined WIN, WINNum?, No window waveforms are defined.

WINLlst

230 lilegal window number WIN WIN<ui>; ui outof range.

231 No such window WIN<ui> No such WiN<ui> trace is displayed,

232 Measurements not available  <meas>, MPAram Measurement not allowed in Hardware mode.
in current mode have been
removed

233 Measurement not found in <meag> Measurement not in measurement list
rmeasurement list {(MSLIst).

234  Calculated or stored fraces  <meas>, MPAram, OCniy actively acquired traces can be measured
cannot be measured in TRACe in the hardware mode.
hardware mode

235 Waveform cannot be mea- MSLIst Some <meas> in list not allowed in software

sured in software mode

measurement mode.
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Table 3-5: Execution Errors (Cont.)

Event Description Commands that Explanation

Code Generate Code

236 No reference channel CURSor, MPAram No reference channel selected for operation.
selected

237 Waveform is not a non- WIN Tried to do a locate or other autowindow
tracking autowindow function.

238  Window is notan WIN Tried to do a locate or other autowindow
auto-window function.

238 Improper version number SET <bblocks> Version number of received binary settings
block not the same as current firmware version
number.

240 Set zero Rho not aliowed RHOZero Tried to calibrate the rho scale of the selected

with split cursors trace when cursors were split between two
fraces.

241 Too many acquisitions TRACS<LI> Trace definition would cause the instrument to
acquire more than eight traces.

242 Requested display type not  DISPlay TYPe Cannot have Variable or Normal display type
allowed when calculating when acquiring histograms or masks.
histograms, masks or Cannot have any display type other than color
statistical measurement graded when petforming statistical measure-

ments.

243  Thatfunctionis disabled by  UID Atternpted to modify serial number.

a hardware strap

244 Histogram/mask system not  EISTogramnm, Tried to manipulate Histograms or masks with-

active MASK, MASKStat, out DISYS being on.
STATHIst

245 No stored waveforms LABel? STO No wavetorms were stored when Latel was
gueried or no free memaory for stored wave-
forms.

246  Can't sequence settings RECall Attempted to sequence settings with
SETSeq OFF

247 No settings defined LABel?, RECall, Attempted one of these commands when no

SETSag stored setiings exist.

248 Misuse of AVG/ENV funclion  AVG, ENV Atternpted to turn AVG or ENV on when se-
lected trace is XY, or when selected trace is
composed only of stored and scatar compo-
nents. Or attempted to turn AVG or ENV off
when seiected waveform’s vertical description
not enciosed by the avG or ENV function.

249 lilegal use of frace position-  ADJtrace <ui> Attempted to modify HiAg, HPOsition,

ing function TRSep, VPOsition, or v8Tze values when
modification is not permitted (for example,
when PANzoom is off).
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Table 3-5: Execution Errors (Cont.)

Event Description

Commands that

Explanation

Code Generate Code
250 No traces defined ADJtrace?, Query attempted with no traces displayed.
LABel?, TRAca?
LABel Attempted to iabel or delete a label on a trace
when no fraces are currently displayed.
AVGE, CURSo, Attempied to set or query one of these corm
DOT1abs, DOT2abs,  mands with no traces defined.
DOT1Rel, DOT2Rel,
ENV, HiBar, HZBar,
ViBar, Of VZBar
MPATram Attempted to set or query a measurement
parameter with no selected trace.
251 legal trace number ADJtrace, CLEar, Qut-of-range <ui> argument with one of these
CURSor, LABel, commands.
OUTput, REMove,
SELect, 8TORe,
TRAcCe
252 lilegal stored settings DELete, LABel, Setting «ui> does not exist.
number RECall, STORe
253 Stored setting does not exist DELete, LARel, Qut-of-range <ui> argument with one of these
RECall, 8TORe commands. :
254 Histograms and masks are  HISTogram, Histogram/mask turned on for caicutated or
not allowed on calculated or MaSKStat, TRAce stored trace.
stored traces
255 Out of memory STORe tnsufficient memory to store a trace or insuffi-
cient NVRAM 1o store settings.
TRACE Insufficient memory o create a new trace.
Waveform Retrieval INPut command references nonexistent
and Scaling (Data stored waveform, insufficient memory to create
Transfer) stored waveform record.
WEFMPTe Insufficient memory to create stored waveform
record for preambie.
256 Label not found ClLEar, DELete, No matching fabel found with <gscring> syn-
INPut, OUTpuUL, tax used.
RECall, REMOVe,
SELect, STCORe
257 lllegal stored waveform DELete, INPut, Qut-of-range 2TC <ui> argument for one of
number LARel, OUTput, these commands.
STORe, TRACe
258 Duplicate label ~ labei not LABel Label specified already used.

changed
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Table 3-5: Execution Errors (Cont.)

Event Description Commands that Explanation

Code Generate Code

259 No labels defined LARel No labels defined for specified links.

260 Label not defined LABal? No label is defined for requested front pansl
setting, stored frace, or acquired trace.

261 Trace is not a window WIN Trace referred 1o is not a window.

262 Waveform must have VPCurve, DISPlay The wavseform is not active so Infinite, Variabie,

acquired components and Color Graded have no meaning.

263 lllegal channel number CH <alpha> <uil> Attempted to set parameters of sampling head
channel that was out of range.

264 No further XY waveforms TRAce<ui> Attempied to define more than the maximum

may be defined permissible number of XY traces.

285 Hlegal DATE/ TIME DATE lllegal date value or syntax specified.

TIMe Hiegat time value or syniax specified.

286 DEF expansion overfiow DEFine Expansicon string overflowed internal expan-
sion buffer.

267 ltegal DEF string DEFine lllegal logical name specified.

268 llegal DEF recursion DEFine Unacceptable DEFIine recursion detecied.
Recursive logical names are acceptable only
when recursion occurs to the right of an un-
guoted semicolon.

269 No such trace ADJtrace, CLEar, Referenced, or attempted 1o set or query

CURVe, LARel, parameters of a nonexistent trace using one of
REMove, SELect, these commands.

STCRe, TRACe,

WAVErm?, WFMPre

270 No such stored waveform CURVe? CURVe? query attempied, OUTput references
nonexistent stored waveform.

DELete Attempted to deiste nonexistent stored wave-
form.

LABel Attempted to label or query for a label of a
nonexistent stored waveform.

TRACe <uix> TRAce expression referenced legal but unde-
fined stored waveform.

WAVEYm? WAV Erm? query attempted, OUTput refer-
enced nonexisient stored waveform.

WEMPrea? WFMPre? query attempted, OUTput refer-
enced nonexistent stored waveform.

271 No such DEF UNDEF, DEFine Argument not defined in current list of logical
names.
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Table 3-5: Execution Errors {Cont.)

Event Description

Commands that

Explanation

Code Generate Code
272 Channel %b%a is not ca- CH, CALibrate Tried to adjust a function not supported by that
pable of this function sampling head channel.
273 No such FPS DELete Attempted to delete undefined stored settings
number.

LABRel Attempted to label or guery undetined stored
settings number.

RECall Attempted to recall undefined stored settings
number. In this context, “undefined” refers to
previously deleted setlings or settings that
have never been initialized.

274  Automatic window mode not  WIN Auto-windows not allowed on calculated
allowed for calculated traces traces.
275 %B not installed
276 No variable persistence VPCurve Asked for Variable Persistence data when not
traces defined in Variable Persistence display mode.
277 No histogram selected for STATHist No histogram is defined on the selected
trace waveform.
278 Measurement system not STATIstlcs, A measurement query was sert when the
active <meas>? Measure major menu was not selected. Use
the M8¥s ON command.
279 Bad trace description TRACe<ui> Trace description was contained unrecongiz-
able arguments.
280 Invalid smoothing argument  TRAce<ui> TRAce expression contains out-of-range
SHMOOTH argument.
281 Can't delete active stored DELete Attempted to delete stored waveform that is a
waveform component of a combined aclive trace.

WFMPre Returning wirMPre data would cause deletion
of a stored waveform that is not the sole comn-
ponent of a waveform description of a dis-
played trace. The WrMPre data are discarded.

282 Can't store trace STORe Attempted 1o store XY trace, or attemnpted to
copy a trace over an existing stored waveform
when the two waveforms do not have equal
record lengths.

283 Canr’t clear nonacguired CLEar Atternpted fo clear trace that has only stored

waveform trace components (for example, TRACEL
DESCRIPTTON: “S$7T03 ") or is scalar (LOG(5) ).
284 Can’t change setting for a MPATram Tried to set top/base lines for auto/tracking

tracking/autowindow

window.
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Table 3-5: Execution Errors (Cont.)

Event Description

Code

Commands that
Generate Code

Explanation

285

Cannot perform measure-
ments on XY waveforms

<meas>, MSYs,
MPAram

No automatic measurements are aliowad on
XY traces.

286

Too many measurements
specified

MSLIst

More than six measurements specified.

287

Hardcopy absent or off line

COPy

CENTRonics port specified as Copy output
port, printer not connected to port or currently
connected printer is offiine.

288

inappropriate trigger level
units

TRIgger

Improper LEVel units specified.

289

Split cursors not permitted
on XY trace

CURSor

Attempted to SPLit cursors across XY trace.

290

Current reference measure-
ment failed

REFSEL

CURRent reference cannot be computed due
o one of the following conditions:

Selected waveform is XY (regardiess of
measurement}.

Reference measurement specified as DUTy,
FREq, Of PERiod; no period can be found
within specified measurement zone.

Reference measurement specified is MEAN,
RMS, YTEnergy, YI¥ns _area, O
YPPls_area while DAint is setto SiNgle;
no period can be found within specified
measurement zone.

Reference measurement specified is CROs s
and REFLEvel does not fall between com-
puted maximum and minimum of specified

measurement zone.

Reference measurement specified is
RISetime and measurement system can-
not compute valid proximal and distal time
within specified measurement zone.

Reference measurement specified is
FALltime and measurement system can-
not compute vahd distal and proximal time
within specified measurement zone.

Reference measurement specified is Width
and two mesial crossings of opposite slope
cannot be found within specified measure-
ment zone.

Reference measurement specified is PHASE
and ne period can be found within the refer-
ence waveform measurement zone.
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Table 3-5: Execution Errors (Cont.)

Event Description Commands that Explanation
Code Generate Code
n Reference measurement specified is PHASE
and valid mesial crossings cannot be found
within the measurement zones of the refer-
ence and selected waveforms.
m Reference measurement specified is
PDELAY and valid mestal crossings cannot
be found within the measurement zones of
the delayed and selected waveforms.
291 TEXT not permitied when TEXL Atternpted 1o place text on display when
acquired XY trace is active acquired XY trace is active.
292 No sampiing heads are UID Attempted to query the serial number of a
installed in %B sampling head channel that is nonexistent.
293 No sampling heads are UID Aitempted fo query the serial number of a
installed sampling head channel that is nonexistent.
294 Dual graticules not per- GRAticule XY traces allowed only on single graticule
mitted with XY trace disptay.
295 %0 opticn not installed TRIgger Tried to set trigger source to Prascaler without
prescaler instailed.
296 Nonacquired XY waveforms  TRAce, DISPlay Non-acquired XY waveforms only allowed in
are not allowed in Non-Nor- Normal display type.
mal display type
297 Panzoom may not be en- ADJtrace<uli> Attempted to enable PANzocm for XY trace.
abted
298  Panzoom may not be dis- ADJtrace<uis Attempted to disable PANzoom for stored or
abled scalar trace, or for FFT magnitude phase
traces.
299 CONDacq function not CONDacg AVG or ENV conditional acguisition specified,

availabie

but no traces include AvG or ENV function in
frace descriptions.

coONDacg set to AVG . ENV, but the following
condition does not exist:

n At least one waveform description includes
the AV function and at least one other
waveform description includes the BNV
function.

a Ons waveform includes both 2vG and ENV
in its description.

Conditional acquisition of any type except
CoNtinuous specified, with no traces defined.
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Table 3-5: Execution Errors (Cont.)

Event Description Commands that Explanation

Code Generate Code

2000 Statistical Measurements <meas>, MPAram Attempted to query/set statistical measure-
allowed only in Color ments when display type is other than Color
Graded mode Graded.

2001  Only one waveform per axis  TRAca DE- Can measure only one waveform per axis
can be measurad in SCRIPTION, MSLIst, when measurement mode is setio Statistical.
Statistics mode DISPLAY GRAT-

ICULE

2002 %0 not available TRIgger, STD, Attempted to set/query an item that is not
RECall, STORe, available/installed in the instrument.
CALibrate, TRACe

2003 Smoothing is not permitted  CH <alpha><ui> Attempted to turn smoothing on for a channel
when either channel ina SMOothing when Random Data mode is iurned on for
head is in Random Data either channel in the head. Smoothing and
mode Random Data mode are incompatible.

2004 The standard was violated. AUTOSet STARL The CiTT standard at 139 megabyte has a
The topline {with simulated topline that exceeded 0.55 V above
AC coupling) exceeds ((topline + baseline) / 2).
0.55V

2005 User-defined standard mask USEREve CREate User-defined standard masks must use
must use Mask #1, Mask #1, Mask #2, and Mask #3.

Mask #2, and Mask #3

2006 The user-defined standard USEREye CREate The user-defined standard mask set can con-
mask set can contain a total tain no more than 25 vertices.
of no mare than 25 vertices

2007 Masks must contain at least USEREye CREate Masks must contain at least 3 points.

3 points to be valid

2008 Mask #1 must be above USEREye CREate Mask #1 must be above Mask #2. Mask #3
Mask #2. Mask #3 must be must be below Mask #2.
below Mask #2

2009 Masks #1 and #3 mustgo  USEREye CREate Masks #1 and #3 must go to the extreme out-
to the extreme outside edge side edge on their last two vertices. Reter to
on their last two vertices the User Manual.
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Status and Evenis

Internal errors are reported if the instrument malfunctions. Internal errors

have event codes from 300 to 399. The srOMAask for internal errors is
SRQMASK INERR. The status byte for internal errors returns 99 (decimal)
with rROS set to O, and 35 (decimai) with ROS sei to OFF All internal errors

are described in Table 3-8,

Table 3-6: Internal Errors

Event Description Commands that  Explanation

Code Generate Code

386 Minor time base calibration Time base couldn't calibrate to optimurm this
problem: %ea calibration pass.

387 Time base calibration failed: Time base couldn’t calibrate to optimum this
Y%a calibration pass.

388 Time base calibration failed at Time base couidn’t calibrate to optimum this
powerup: %a calibration pass.

380  Time base system error: %t Time base internal error.

391 Time base processor inter- Time base internal error.
rupt: %t

393 Acquisition mamory fault: %a Acquisition internal error.

394  Test completed and failed TESG Self-tests or extended diagnosiics completed

and failed.
395 Error detected in acquisition Acquisition system detected an internat error.

system #%a: %t
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System Events

System events are normal conditions of the system and are listed in

Table 3-7. System events have event codes from 400 to 499. The SRQMask
for each event is inciuded in the table.

NOTE

Event 400 (system function normal) and event 401 (power on)
cannot be masked with SROMask.

Table 3-7: System Events

Event Description SRQMASK Status Commands that
Code Bytes Generate Code
400  System function normal —-none— 0 0
401 Power on —none— 65 1
403 Front panel RQS icon selected USExr 67 3
441 Store constants compiete on selected channel USEr 67 3
442 Calibrate ONCE complete USExr 87 3
443 Blowby calibration compilete USEr 67 3
444 Loop gain calibration complete USER 87 3
445 Delay adjust calibration complete USEr 67 3
446 Delay adjust measurement on reference channel USEx 67 3
complete
447 Ofiset null calibration complete USEr 67 3
448  TDR amplitude calibration complete USEr 67 3
449 All calibration complete on selected channel USExr 67 3
450 Conditional acquire completed OPCrpl 66 2 CONDacqg
451 Front panel setting recall complete OPCrnpl 66 2 RECall
452 Initialization complete OPCrpl 66 2 INIt
460 Test completed and passed OPCmpl 66 2 TESL
481 Calibration completed and passed OPCmp L 66 2 TESE
462 Hardcopy complete OPCmp L 66 2 COby
463 Measurements complete OPCrpl 66 2
464 Autoset complete OPCmp 66 2 AUTOSet
465 Lcocate complete 70 © WIN
467 Offset Calibration Complete CALibrate
<alpha><ui>
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Execution Warnings

Status and Events

Execution warnings are reported when the instrument is operating, but may

produce inaccurate resuits. Execution warnings have event codes from 500
t0 599. The sRQMask for execution warnings is SROMASK EXWARN. The
status byte returns 101 (decimal} with ROS set to ON, and 37 (decimal) with
RS set to OFF All execution warnings are fisted in Table 3-8,

Table 3-8: Execution Warnings

Event Description Commands that Explanation
Code Generate Code
550 %A out of range — limitset  Any requiring numeric A vaiue was included with a command or link
vatues argument that was out of range. The limit value
nearest the requested value is used.
551 Insufficient data o satisfy Wavetorm Retrieval Binary waveform data sent to GPIB pott pre-
binary block byte count and Scaling (Data maturely terminated (for example, binary block
Transfer) byte count not satisfied when EOl line
asserted). The waveform is filled out with NULL
points.
552 Checksum error in binary Waveform Retrieval Checksum of received binary waveform data
: block transfer and Scaling (Data does not match checksum of original binary
Transfer) block. The waveform data is retained,
regardless of the outcome of the test.
Note: If the binary data was created with a
NULL checksum, the checksum test is almost
certain to fail. Since the returned data is not
discarded, this failure is not imporiant.
554 No trace defined ~ Autoset  AUTOSet AUFTOSet initiated with no traces defined and
terminated no signal source can be found (for example,
no sampling heads are instalied), or the signal
being autoset is DC (it has no AC component).
555 Binary curve odd data byte  Waveform Retrieval An odd number of data bytes was sent fo the
discarded and Scaling (Data instrument and the checksum comparison did
Transfer) not fail.
556 No active acquisitions — ACQuisition Attempted fo start acquisition when no traces
acquisition remains stopped are defined, or when no defined tfraces contain
“active” components (as opposed to scalar
and stored components).
557 Hardcopy aborted COPy COPy operation aborted.
558 Biowby Calibration failed — CALibrate
can’t find reference step
559 Calibraiion failed — unable  CaLibrate The sampling head delay adiust value could
o achieve requested value not be set propetly to the requested value.
on channel %b%a
560 Front panel setting incom- RECall

plete: Out of memory or
change in configuration
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Table 3-8: Execution Warnings {Cont.)

Event Description Commands that Expianation
Code Generate Code
561 Offset calibration failed CALibrate
check channel terminations
562 Delay adjust calibration CALibrate
failed ~ can't find transition
563 TDR amplitude calibration CALibrate
failed — can’t find TDR pulse
564 Autoset failed, bad irigger AUTOSet
level
565 Autoset vertical failed AUTOSet Vertical AuTOSet algorithm detects signail
whose DC component is larger than ofiset
range of least-sensitive gain setling of channe!,
566 Horizontal size setio default 2UTOSet Couldn’t accurately autoscaie horizonta! size.
567 Reftrace defaulted to
selected trace
568 Reference trace invalid
569 l.oop gain calibration failed
— can't find reference step
570 Delay adjust measurement
on reference channel failed
— Can’t find transition
57 Nothing to abort COPy Attempted to abort with no copy in progress.
572 Waveform record length(s) DISPlay, Record lengths greater than 512 aliowed only
reduced to 512 for Non- HISTogram, in normal display type.
Normal display type MASKEStat
573 Persistence time reduced TRAce DES,
due to lack of memory REMOVe, DISPlay
575 Incompatible firmware iD? Subsystem firmware versions instalied are
versions incompatible.
576 Smoothing has beentumed CH<alpha><ui> Setting data type to random data causes
off for both channels in the DATALYDE smoothing 1o be turned off for both channels in
head; smoothing is incom- head.
patible with Random Data
mode
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Table 3-8: Execuiion Warnings {Cont.)

Event Description

Commangds that

Explanation

Code Generate Code

577 Color graded fraces cannot  COPy
be output on an HPGL
device

578 A front panel AutoSet will MASKDefline Using the AutoSet function frem the Display
now use a mask-specific major menu will results in the use of a mask-
algorithm whiie in the specific algorithm.

Display major menu

579  User mask has been MASK The user mask was modified; using the mask-
modified. Mask-specific specific AUTOSet is no longer available.
Autoset is no longer
available

580 Record length reduced to TRAce DES For the Fr7 command, the record length is
power of 2 for FFT reduced to a power of 2.

582 Autoset failed. Signal AUTOSet STARL The auToSet command failed. The signal
appears to be inappropriate might be inappropriate for the currently de-
for currently defined fined standard mask.
standard mask

583 Vertical units are undefined. C¢H SENsitivity The vertical units are undefinec. The selected

The selected math trace
contains compoenents with
differing scale factors

math trace contains components with differing
scale factors. '
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Internal Warnings

Internal warnings are reported when a problem has been detected. The

instrument remains operational, but the problem should be corrected,
Internal warnings have event codes from 600 to 899. The SROMask for
internal warnings is SROMASK  INWARN. The status byte for internal warnings
returns 102 (decimal} with RQs set to ON, and 38 (decimal) with ROS setto
cFF All internal warnings are listed in Table 3-9.

Table 3-9: Internal Warnings

Event Description

Commands that Explanation

Code Generate Code

653 RS-232 input parity error

654 RS-232 input framing error

655 RS-232 input buffer overrun

656 Internal table search failed

657 Nonvolatiie RAM completely reset, probabie <Powerup=
battery failure

658 Nonvolatiie RAM settings, stored traces, and <Powerup>
saved trace descriptions lost; instrument [D data
retained

661 Channel %b%a powered up during mainframe
operation — Cycle power to utilize

662  Channet %b%a powered down during mainframe
operation - Cycie power to continue

663 Change in channel %b%a configuration

664 Channel %b%a was not maintained at desired
calibration delay value

665 Teksecure Erase Memory Status: Erased; instru- <Powerup>
ment 1D, on-time, and number of power-ups
retained
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The nine examples in this section demonstrate how to perform typical
CSA B03A and 11801B functions from the programmable interfaces.

The example programs are divided into sections similar to the front panel
operation examples in the User Reference for your instrument.

( 1—Displaying a Trace
These examplies
show how to 2—Managing Muttiple Traces
controf basic
functions remotely 3-Defining Complex Traces

L 4—Using Signal Processing & Transferring a Trace

These examples 5—Taking Automated Measurements

use the automated
measurement
sysiem

< 6—Taking Delay Measurements

. 7--Taking Delay Measurements From a Reference Trace

introduce some

These examples 8—Cornparing Disptayed Traces {o Stored Traces
advanced feafures

9—Taking TDR Measurements

Introduction to the

Examples

These examples show you how fo use the BASIC programming language
and the CSA 803A and 11801B command set to perform a variety of remote
operations over the RS-232-C interface. The exampies require you to have a
basic knowledge of your instrument from the front panel, of test and mea-
surement systems, and of programming in the BASIC language.

These example programs will famitiarize you with the process of controiling
the instrument remotely, and enable you to extend this knowledge to your
applications.

For instance, in Example 1: Displaying a Trace, the entire program is
explained, line by line, so you can see how the CSA 803A/11801B com-
mands combine with the controlier's BASIC programming language 1o
perform tasks within an application program.

Organization of the Examples

Each example begins with a brief explanation of its purpose and the setup of
necessary equipment and accessories (for example, signai generator and
cable configuration). Then each program is listed and expiained. You are
expected to read the program descriptions as you use the example pro-
grams from the disk that is supplied.
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Since this is an interactive tutorial, each step of an example prompts you to
take an action that performs some task. In most cases, the action is imple-
mented when you press the ‘Enter’ key on your computer keyboard.

Software and Computer Hardware Needed

The tutorial examples are written for an IBM PC/XT/AT or other IBM PC-
compatible computer configured with an RS-232-C interface.

The example programs are supplied on a single, IBM-formatted, 54 inch
floppy disk at the front of this manual. They run under most common BASIC
language implementations, including:

m [BM BASICA.COM

m  |BM Compiied BASIC, Ver. 1.0 and 2.0

Microsoft QuickBASIC, Ver. 1.0to 4.0 or Compiled 8.0
IBM BASIC.COM

NOTE

Example 4 will not work properly with IBM BASIC.COM because if
does not support the WINDOW function used fo plot transferred
fraces. Most other BASIC implementations support the WINDOW
plotting function.

Equipment Needed

For these examples you will need a CSA 803A or 11801B with a two channel
sampling head installed. An SD-24 is required for Example 8: Taking TDR
Measurements. Each example begins with an equipment setup diagram that
shows the cable connections for that exampie.

Additionai equipment needed includes a signal generator {1 to 50 MHz sine
wave, 0.5 V to 1 V output) with a separate trigger oulput, a power divider,
four SMA cables (a 2 ns and a 5 ns cable are recommended), and adapters
to connect the SMA cables to the signal genserator. A signai-splitting T adap-
tor may be substituted for the power divider.
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installing the
Example Software

To compiete the following installation, you will nead either a hard disk or a
formatted floppy diskette to make & working copy of the example programs.
Whenever an example command is shown, press the ‘Enter’ key 1o execute
the command.

Boot up your computer, carefully install a two channel sampling head in the
teftmost sampling head compartment, then power-on the CSA'803A/118018.

Configure the RS-232-C interfaces on the CSA 803A/11801B and on your
computer.

®  To configure the CSA 803A or 11801B, press the UTILITY major menu
hutton, then touch the GPIB/RS232C Parameters menu setector. Set the
RS$-232-C parameters as follows:

Baud 9600 Echo Off
Stop Bits 1 Parity NONE
Flagging HARD Delay 0

EQL String CR/LF Verbose Off

»  Consult the manual for your computer for information on configuring fts
RS-232-C interface.

Hard Disk Installation
If your computer has a hard disk, proceed as follows:

a  Create a new directory to receive the example programs, using the
MKDIR command from MS-DOS.

mkdir examples
s Make the new direciory the current directory, using the CD command.

cd examples

m To copy the contents of the supplied exampies disk to the new directory,
place the disk into drive A of your computer. Then type:

copy a:*.¥*
This completes the software installation.

Once installation is complete, put the examples disk into the disk jacket in
the manuat for safekeeping.
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Floppy Disk Installation

To install the examples onto a floppy disk in a dual-floppy-drive system,
insert the examples disk into drive Az, and a formatted target disk into
drive B..

»  Type the following command:

dilskcopy a: b:
if your computer has a single floppy disk drive, proceed as iollows:
= Type the following command:

diskcopy a: b:

®  Follow the instructions that appear on the screen in response to the
DISKCOPY command, being very careful to insert the supplied tuiorial
disk when the SOURCE diskette is requested, and to insert a formatted
floppy disk when the DESTINATION diskette is requested.

if you intend to use the target fioppy disk as a start-up disk {it must be
formatted with the /S option in order to do this), copy the foliowing additional
files from your originai start-up disk onto the target disk: AUTOEXEC.BAT,
CONFIG.8YS, and BASIC.COM {or BASICA.COM, or the name of your
BASIC program file).

Once installation is complete, put the examples disk into the disk jacket in
the manual for safekeeping.
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Running the Example
Software

You carn run the programs in sither of two ways: from the MENU program, or
individually,

To run the programs from the menu, make sure that the current directory is
the directory where the MENU and example programs reside, for exampie,

cd examples
Then, enter:

basica menu.bas /C:5000

or use QB, or the correct invocation for your BASIC application.

Menu.bas is the menu program used to select the examples. The /C: 5000
argument sets up a COM buffer of 5000 bytes for use in Example 4: Using
Signal Processing & Transferring a Waveform. As an alternative, you can
invoke the MENU program with a batch file such as the HELP batch file on
the Example disk. Entering

help

will automatically invoke the MENU program using
BASICA MENU.BAS /C:5000. You can modify this batch file with your text
aditor to use the name of your BASIC application.

The MENU program displays a list of example programs for you to choose
from. Type the number of the program you want to run, and press
<ENTER>.

To run an individual program, make sure that the current direciory is the
directory where the program resides. Then, type the name of the example
program, followed by <ENTER>, for exampile,

basica single.bas

or QB SINGLE.BAS, or the correct invocation for your BASIC application.

Exiting the Example
Software

When an example program completes, you can type:

»  <ENTER:> (which returns you to the MENU program)

m  Q {(which exits the program and leaves you in BASIC)

® S (which exits the program and returns controt to MS-DOS)

To exit a program without completing it, simply press CTRL-C. This wili leave
you in BASIC (most likely with a disabled front panel; see below). After
re-enabling front panel operation, execute a SYSTEM command to return to
MS3-DOS.
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MENU.BAS program The MENU.BAS program is the starting point for the examples. After you

invoke it, a menu appears on the screen that lists the number and title of
each exampie. Type the number of the example you wish to run, then press
<ENTER>.

MENU.BAS Program Listing

100 CLS

120 PRINT *Examples Menu”

130 PRINT

140 PRINT * 1} Displaying & Single Waveform”

150 PRINT ~ 2} Managing Multiple Waveforms”

160 PRINT * 3} Defining Complex Wavefiorms”

170 PRINT ~ 4y Using Signal Processing & Transferring a Waveform”
180 PRINT ” 5} Taking Automated Measurements”

190 PRINT * 6) Taking Delay Measurements”

195 PRINT 7 7} Taking Delta-Delay Measurements From a Reference Trace”
200 PRINT ” 8) Comparing Displaved Traces to Stored Waveforms”
207 PRINT ” 9} Taking TDR Measurements”

210 PRINT

220 PRINT “Enter the number of the example vou wish to run,”

230 PRINT ’"press ‘¢’ to gquit without exiting BASIC,®"

240 PRINT "or press 'S’ Lo quit and exit BASIC.”

250 INPUT PRCCNUMS

260 IF LEFTS (PROGNUMS, L)="0" OR LEFTS(PROGNUMS,1l)="g" THEN END
270 IF LEFTS {PROCNUMS, 1)="8" OR LEFTS (PROGNUMS, l)="s” THEN SYSTEM
280 PROGNUM=VAL ( PROGNUMS }

2590 IF PROGNUM<1 OR PROGNUM>9 THEN GOTO 220

300 ON PROGNUM GOTC 310,320,330,340,350,360,370,380,380

310 LOAD "EX1.BAS",R

320 LOAD "EX2.BAS",R

330 LOAD "EX3.BAS",R

340 LOAD "EX4.BAS”,R

350 LOAD "EX5.BAS”,R

360 LOAD "EX6.BAS”Y,R

370 LOAD "EX7.BASY,R

380 LOAD "EX8.BAS". R

380 LOAD "EXS.BASY,R
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Exampie 1: This exampie shows how you can quickly display a meaningful trace. You
Disp;aying a Trace will also become famitiar with basic oscilloscope control.

For this example you will need a CSA 803A or 11801 with at least one
sampling head installed and one SMA connecting cable.

CSA 803A

|00 Ll

11801B

—

OO Llone

Figure 4-1: Connections for Example 1

To start the program, select Exampie 1 from the Examples Menu. Refer 1o
the eartier discussion Running the Example Software for information on using
the Examples Menu.
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Program Listing
100 LOCATE ,,1,0,7

102 PRINT “Example 1: Displaving a Trace”

103 PRINT

110 PRINT "Ensure that the cable is connected and the scope’'s parameters are”
120 PRINT "set accordingly : {(major menu UTILITY, minor menu RSZ32 Parameters)”
13¢ PRINT " Baud 9600, Echo OFF, Stop Bitg 1, Parity NONE, Flagging HARD”
140 PRINT * Delay 0, EOL Strxing CR/LF, Verbose OFF”

150 INPUT ” Press Enter when ready”,AS

160 Ag=""

170 WHILE A$<>"COML” AND AS$<>"COM2” AND A$<>"com2”

180 INPUT "Press FEnter for using COML (default), else type COM2. “,AS

150 TF AS="" THEN AS="COML1”

200 WEND

210 PRINT *We are opening ";A$;” at 9600 baud, no parity, and 1 stop bit.”
220 OPEN AS+":9600,N,8,1% AS #l

230 INPUT “Press Enter to ask for the scope’s ID”,AS
240 PRINT #1,7ID?"

250 LINE INPUT #1,RESPONSES

260 PRINT RESPONSES

270 INPUT "Press Enter after connecting the CALIBRATOR to channel 1 (head 1)*",A%

280 INPUT “Press HEnter to initialize scope.”,AS
280 PRINT #1,"INIT”

300 AS=""

310 WHILE AS<>7y" AND AS<>"Y* AND AS<>"n" AND AS<>"N*

320 INPUT *Do vou want to watch the commands in DEBUG mode ? {y/n)”", 6 AS
330 WEND

340 IF AS= "y* OR AS= "Y” THEN PRINT #1, “DEBUG RS8Z32:0N" ELSE PRINT #I1,
"DEBUG RS232:0FF”

350 INPUT "Press Enter to setup tracel from sampling head 1, channel 1.7,A%
360 PRINT #1,"TRACE]l DESCRIPTION:'MI‘”

37¢ INPUT "Press Enter to set the trigger to INTERNAL.”,AS
380 PRINT #1, "TRIGGER SCURCE:INTERNAL”

3890 INPUT "Press Enter to manually set the gize and position of the trace.”, AS
400 PRINT #1, *TBEMAIN TIME:10E-9;MAINPOS LLE-9;CHM1 SENSI:.l1,0FFSET:0"

410 INPUT "Press Enter tc send ‘AUTOSET’' to the scope”,AS
420 PRINT #1, "AUTOSET START”

430 PRINT “HExample Completed.”
435 CLOSE 1
440 LOAD "MENU.BAS”,R
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Program Description

Line 100 defines your computer cursor type and focations. In this case, the first two commas mean that the x
and y coordinate arguments are not specified, 1 means the cursor is turned on, 0 places the cursor at the top of
the cell to start, and 7 places the cursor at the botiom of the cell to finish.

Lines 102 through 150 identify the example and remind you to set up the CSA 803A/11801B RS-232-C commu-
nication parameters appropriately.

Lines 160 through 200 define your communication path to be an R$-232-C communication port (COM1 or
COM2).

Lines 210 and 220 alert you that your computer is being set up to use the RS-232-C communication parame-
ters: 9800 baud, no parity, 8-bit word length, and one stop bit.

NOTE

if this program crashes here, you should check that your RS-232-C cable is wired correctly, or that you
have selected the correct RS-232-C port on your computer (preferably COM1).

Line 230 prompts you to initiate a identification query and line 240 actually sends the ID? command to the
instrument.

Lines 250 and 260 read the ID? response message and print it on your computer screen.
Line 270 reminds you to make the necessary hardware setup for this example.

Line 280 prompts you to initialize the instrument and line 290 actually sends the INIt command to the instru-
ment,

Line 300 initializes your forthcoming debug response to null.

Lines 310 through 330 waits for you 1o type Y or N to enable or disable DERug mode. Turning DEBug on
enables you to view the incoming commands in the top two lines of the front-panel display.

Line 340 sends the command to turn DEBug on, if you respond with an upper or lower case Y character.

Line 350 waits for you to press ‘Enter’ to initiate the definition of Trace1 and line 360 sends the command to
define Trace1 to be from Channel 1 of the installed sampling head.

Line 370 prompts you to select internal triggering for this example and line 380 sends the command 1o set the
trigger source 1o internal.

Line 390 prompts you to set the exact size and position of Trace1 using time base and channel commands.

Line 400 sends the commands to set the horizontal time per division of the main time base, the position of the
main trace, and the vertical sensitivity and position of Channel 1.

Line 410 waits for you to press ‘Enter’ to initiate AUTOSet of the selected trace. This automatically sets the size
and position parameters. Note that if triggering were set to external source, AUTOSet wouid also adjust the
triggering parameters to produce a stable trace display.

Line 420 sends the command to set the vertical and horizontal parameters automaticatly.

Lines 430 and 435 prompt you that this example is finished and formally close the program. Line 440 returns
you 1o the Examples Menu.
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Example 2: Managing This example demonstrates multipie traces and graticules on the display.
Multiple Traces You wiff also become familiar with frace selection and management.

For this example you will need a CSA 803A or 11801B with at least one
sampling head installed, three SMA connecting cables, a signal generator
that provides a separate trigger output, a power divider, and adapters to fit
the SMA cables to the signal generator. A signal-spiitting T adaptor may be
substituted for the power dividger.

CSA 803A

Signal
Generator

©

Trigeer Signal

[cielymm

118018

Signal
Generator

©

Trigger Signal

EolLELLLL

Figure 4-2: Connections for Example 2

To start the program, select Exampie 2 from the Examples Menu.
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Program Listing

100
102
103
il1c
120¢
136
1490
150
160
170
180
120
200
210
220
230
240
250
260

270
280
290

300

out”

310

340
3306

340
350
360
370
380

390
400

410
420

PRINT * Use a power splitter or a power

INPUT

INPUT
PRINT

PRINT

INFUT
PRINT

LOCATE ,,1,0,7
PRINT “Example 2: Managing Multiple Traces”
PRINT
PRINT "Ensure that the cable is connected and the scope’'s parameters are”
PRINT “set accordingly {major menu UTILITY, minor menu RS232 Parameters)”
PRINT " Baud 9600, Echo OFF, Stop Bits 1, Parity NONE, TFlagging HARD”
PRINT * Delay 0, BOL String CR/LF, Verbogse OFF”
TNPUT “ Press Enter when ready”,AS
AS="”
WHILE AS<>"COM1" AND AS<>“COM2" AND AS<»*com2”
INPUT “Press Enter for using COMl {default), else type COM2. “,AS
IF AS="" THEN AS="CQOML”
WEND
PRINT "We are opening “;AS$;” at 9600 baud, no parity,., and 1 stop bit.”

OPEN AS+7:9600,N,8,1" AS #1

INPUT "Press Enter to ask for the scope’s IDY,AS
PRINT #1,"ID?"

LINE INPUT #1,RESPONSES

PRINT RESPONSES

PRINT “Press FEnter after making the following connections :”

PRINT * Connect a 500kHz to 5MHz signal (.5V to 1V PP} to channel 1 (head 1}.”
PRINT * Connect trigger out of vour signal socurce to the TRIGGER INPUT of

the scope.”

rT connecter to connecit yvour trigger

to channel 2 (head 1)*%,A%

"Press Enter to initialize scope.”,AS
% l " INI;\;@ ”

A$: "o
WHILE

AS<>“y® AND A$<>"Y” AND AS<>“n" AND AS<>"N’

INPUT "Do vou want to watch the commands in DEBUG mode ? {y/n)”.AS

WEND
IF AS=

nyn OR A$:
"DEBUG RS232:0FF”

“yr THEN PRINT #1, “DEBUG RSZ3Z:0N" ELSE PRINT #i,

INPUT “Press Enter to getup tracel from sampling head 1,

#1, “TRACEl DESCRIPTION: 'M1’”

channel 1.7 ,AS

“Pregs Enter to set the trigger to EXTERNAL”,AS
#1, "TRICGER SOURCE: EXTERNAL"

{continued)
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Program Description

Lines 100 through 260 of Exampie 2 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260.

Lines 270 through 310 of this example remind you to make the necessary hardware setup for this exampile.
Lines 320 prompts you to initialize the instrument and line 330 sends the INIt command.

Lines 340 through 370 wait for you to type Y or N fo enable or disable DEBuyg mode.

Line 380 displays the selected DEBug mode.

Line 390 waits for you to press ‘Enter’ to define Trace1 and iine 400 sends the command to define Tracel as
Channel 1 of the sampiing head.

Line 410 prompts you o select external iriggering for this example and line 420 sends the command to set the
triggering source to external.

{continued)
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Program Listing (continued)

430 INPUT "Press Enter to manually set the size and position of the trace.”,AS
440 PRINT #1,"TBMAIN TIME:Z2E~6;MATNPOS E5E-G;CHMT SENST: .2, 0FFSET: 17

450 INPUT "Press Enter to send ‘AUTOSET' to the trace in period mode.”, AS
460 PRINT #1,"AUTOSET MODE:PERIOD, START”

470 INPUT "Press Enter to send ‘AUTOSET' in the edge mode”,AS

480 PRINT #1, "AUTOSET MODI:EDGE, STARTY

490 INPUT “Press Enter to setup trace? from sampling head 1, channel 2.",AS%
500 PRINT #1, "TRACEZ DESCRIPTION: M2 ;AUTOSET HORIZ:OFF, START, HORIZ : ON*

510 INPUT "Press Enter to select tracel as the highlighted trace.”,hS

520 PRINT #1,"SELECT TRACEL"

530 PRINT “"Now we will ask Ffor the trace count and their numbers.”

540 INPUT *Alsco, we will ask for their descriptions. (Press Enter)”,AS

550 PRINT #1,”TRANUM?;TRALIST?”

560 LINE INPUT #1,RESPONSES

570 PRINT RESPONSES

580 PRINT #1,"TRAI? DESCR;TRAZ? DESCR”

590 LINE INPUT #1,RESPONSES

600 PRINT RESPONSES

610 INPUT "Press Enter to create the second graticuler,as

620 PRINT #1,"DISP GRAT:DUALY

630 INPUT "Press Enter to move tracel to the upper graticule”,AS

640 PRINT #1, "ADJITRACEL GRLOC:UPPRPER”

650 INPUT "Press Enter to reduce back to the single graticule” AS

660 PRINT #1,*DISP GRAT:SINGLE”

670 INPUT "Press Enter to remove TRACEL and TRACEZ.”,AS

680 PRINT #1, "REMOVE TRACEL, TRACEZ”

690 PRINT "Example Completed.”

695 CLOSE 1

700 LOAD "MENU.BAS”,R
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Program Description (continued)

Line 430 prompts you to sst the exact size and position of Trace1 (set values are in line 440) using timebase
and channel commands.

Line 440 sends the commands to set the horizontal time per division of the main time base, the position of the
main trace, and the vertical sensitivity and position of Channel 1. You can compare the results of this setting
with the AUTOSet results from lines 450 and 460.

Line 450 prompts you to AUTOSet the selected trace in period mode. This is the common mode to
automatically size, position, and trigger a trace when you're interested in its periodic characteristics. Note that
since external trigger sourcing is selected, AUTOSet includes adjusting trigger parameters.

Line 480 sends the command to automatically set the trace size, position, and trigger parameters using PERiod
mode of the AuTOSet function.

Line 470 prompts you to AUTOSet the selected trace in EDGe mode. This is the common mode to automatically
size, position, and trigger a trace when you're interested in the characteristics of the rising or falling edge.

Line 480 sends the command to automatically set the size, position, and trigger parameters using EDGe mode
of the AUTOSet function.

Line 490 waits for you to press ‘Enter’ to define Trace2. Line 500 sends the command to define Trace2 to be
from Channel 2 of the sampiling head. It also sends the commands necessary to autoset the selected trace,
(Trace2), and to keep Trace1 and Trace2 at the same horizontal size and position settings.

Line 510 prompts you to select Tracet, thus highlighting it and line 520 sends the command to select Trace1.

Lines 530 and 600 identify the number of defined traces, their assigned trace numbers {this may inciude
previously stored traces) and their trace source descriptions.

Line 610 prompts you to create a second graticule and line 620 sends the command to create it.
Line 630 prompts you to move Tracel to the upper graticule and line 640 sends the command to do this.
Line 650 prompts you to go back to a single graticule and line 660 sends the command to do this.

Line 670 prompts you to remove Trace1 and Trace2 from the display and line 680 sends the command to
remove both traces from the display.

Lines 690 and 695 prompt you that this example is finished and formally close the program. Line 700 returns
you to the Examples Menu.
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Example 3: Defining  This example shows how you can create traces that combine signals from
Complex Traces more than one channel.

For this example you wifl need a CSA 803A or 11801B with at least one
dual-channel samptling head installed. Also, a power divider and two SMA
cables of different lengths will be used (2 ns and 5 ns cables are recom-
mended). A signal-spliting T adaptor may be substituted for the power

divider.
CSA 803A
)6
Ol [o)fe] eTeT 9]
11801B

1
olkeeiis,

TE
it

(.

Figure 4-3: Connections for Example 3 .

To start the program, select Example 3 from the Examples Menu. Refer to

the earlier discussion Running the Example Software for information on using
the Examples Menu,
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Program Listing

100 LocaTE ,,1,0,7
102 PRINT “Example 3: Defining Complex Traces”

103 PRINT

110 PRINT “Ensure that the cable lsg connected and the scope’s parameters are”
120 PRINT "set accordingly : {(major menu UTILITY, minor menu RS232 Parameters)”
130 PRINT “ Baud 9600, Echo OFF, Stop Bits 1, Parity NONE, Flagging HARD”
140 PRINT * Delay 0, EOL String CR/LF, Verbose OFF”

150 INPUT “ Press Enter when ready”,AS

160 Ag=""

170 WHILE AS<>7COML” AND AS<>"COM2% AND AS<>"com2”

180 INPUT "Press Enter for using COM1 {(default), else type COM2. ", AS

190 IF AS="" THEN AS="COM1”

200 WEND

210 PRINT "We are opening ";AS:;” at 9600 baud, no parity, and 1 stop bit.”
220 OPEN AS+7:5600,N,8,1" a5 #1

230 INPUT "Press Enter to ask for the scope’'s ID",AS

240 PRINT #1, 1IDb?”

250 LINE INPUT #1,RESPONSES

260 PRINT RESPONSES

270 PRINT “Press Enter after making the following connections :°

280 PRINT 7 Use a power splitter or a power 'T' connecter Lo connect a Zns and
a Lns”

290 PRINT 7 cable to channel 1 and 2 of sampling head 1.7

300 INPUT * Connect the 'T7 or splitter to the CALIBRATOR”,AS

310 INPUT *Press Enter te initlalize scope.”, AS
320 PRINT #1,"INTT”

330 Ag="”
340 WHILE AS<>"y" AND AS<>"Y" AND AS<>"n" AND AL "
350 INPUT "Do vou want te wabch the commands in DEBUG mode ? {(v/n)”, AS

360 WEND
370 IF A= “vy” OR AS= *Y" THEN PRINT #1, "DEBUG RS232:0N" ELSE PRINT #1,
“DEBUG RSZ23Z2:0FF”

380 INPUT “Press Enter to setup 2 traces from channel 1 & 2.7, AS
390 PRINT #1,"TRACE]l DESCRIPTION: 'M1‘;TRACEZ DESC:'M2'”

400 TITNPUT “Press Enter to set the trigger to INTERNAL.",AS
410 PRINT #1, "TRIGGER SOURCE: INTERNAL"

420 INPUT "Press Enter to sot the main timebase to 10ns/div.”,AS
430 PRINT #1,”TBMAIN TIME:10E-9;CHM1 SENSITIVITY:1008-3,;CHM2 SENSITIVITY:100E-3”

(continued)
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Program Description

Lines 100 through 260 of Example 3 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260.

Lines 270 through 300 of this example remind you to make the necessary hardware setup for this example.
Line 310 prompts you tc initialize the instrument and fine 320 sends the INIt command.

Lines 330 through 360 wait for you to type Y or N to enable or disable DEBug mode.

Line 370 displays the selected DEBug mode.

Lines 380 through 390 wait for you to press ‘Enter’ to initiate the definition of Trace1 and Trace 2 from Channel
1 and 2 of the sampling head.

Line 400 prompis you to select internal triggering for this example and ling 410 sends the command to set the
riggering source.

Line 420 prompts you to set the main time base and line 430 sends the main time base command (10 ns/div
setting) and the commands 1o set the sensitivity (i.e., vertical size) of Channel 1 and Channel 2to 100 mV (this
is to give Trace1 and Trace2 common scaling).

{continued)
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Program Listing (continued)

440
450

460
470

480
490

500
510

520
530
540
550
560
570

580
585
590

INPUT
PRINT

INPUT
PRINT

INPUT
PRINT

INPUT
PRINT

INPUT
PRINT
INPUT
PRINT
INPUT
PRINT

PRINT

CLOSE
LOAD

"pregs Enter to create tracel as the difference of channel 1 & 27 ,AS

#1, “TRACEZ DESCRIPTION: "'M1-M2'*

"Press Enter to remove traces 1 and 2.7,A%
#1, "REMOVE TRACEL, TRACEZ?

"Press Enter to make a window on trace 3.7,AS
#1, "TRACE4 DESCRIPTION: ‘M1-M2Z ON WIN'Y

“Press Enter to change the window time base and position.”,AS
#1, "TBWIN TIME:LlE-S;WIN4 POS:73E-9*

"Pragss Enter to make a second window on trace 3.7 ,A%

#1, "TRACES DESCRIPTION: 'M1-M2 ON WIN'”

*Press Enter to change the window position on trace 5.7,A%
#1,"WINS POS:86E-8”

"Press Enter to add trace geparation to Trace £ and 5.",AS
#1, "ADJTRACE4 TRSEP:-1;ADJTRACES TRSEP:1”

"Example Completed.”
1
PMENU.BASY R
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Program Description (continued)

Line 440 prompts you o create a third trace, the difference between Trace1 and Trace2 and line 450 sends the
command to create Trace3 by subtracting the signal from Channel 2 from the signal from Channel 1.

Line 4680 prompts you to remove Trace1 and Trace?2 from the display and line 470 sends the command to
remove these traces, feaving only Trace3.

Line 480 prompts you to create a window trace on Trace3 and line 490 sends the command to create window
Trace4 by using the window time base and subtracting the signal of Channel 2 from the signal of Channel 1.

Line 500 prompts you to change the horizontal size and position of the window time base and line 510 sends
the command to set the time per division of the window time base to 1 ns per division and the horizontal posi-
tion of window Trace4 to 73 ns.

Lines 520 through 570 prompt you to create a second window trace and position it by adjusting the trace
separation of Traced and Traceb.

Lines 580 and 585 prompt you that this example is finished and formally close the program. Line 890 retums
you o the Examples Menu.
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Example 4: Using
Signal Processing &
Transferring a
Waveform

This example shows how the CSA 803A and 118018 can process your
signals to extract more information and how to transfer traces to your com-
puier Trace averaging is started on a trace and then used 1o halt conditional
acquisition. Three other dispiay types are invoked: variable persistence,
infinite persistence, and color graded. Also, traces are transferred from the
CSA B03A or 11801B o your computer.

You will simulate a noisy signal by adding the catibrator to a very small

{60 mV,p), high frequency (50 MHz) sine wave that is not synchronized with
the trigger. If you have a broad spectrum noise source, you should substi-
tute it for the signal generator in this example.

For this exampie you will need a CSA 803A or 11801B with at least one
duai-channel sampling head installed, a signat generator, and two SMA
cables.

CSA B03A

Signal
Generaior

OO o,

118018

Signat
Generator

©

L |LLLLLL

Trigger Signal
L

Figure 4-4: Connections for Example 4

To start the program, select Example 4 from the Examples Menu. Refer to
the earlier discussion Running the Example Software tor information on using
the Examples Menu.
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Program Listing

100
102
103
116
111
12¢
122

123
124
130
140
150
160G
170
180
180
200
21¢
220
230
240
250
260
270
280

290
300
310
320
330

340
350
360
370
380

390
400

LOCATE ,,1,0,7

PRINT “Example 4: Using Signal Processing & Transferring a Waveform”

PRINT

PRINT ** * * You must have invoked BASIC with a COM buffer of 5000 bytes”

PRINT “#* * * to run this example.”

PRINT "* * * Sample lnvocatlon: BASIC /C:5000 or BASICA /C:5000 or QB /C:5000”
PRINT #* * * Tf vou have not inveked BASIC in this way, this example WILL

NOT RUN;”

PRINT »* * * get out of BASIC and re—invoke.”

FPRINT

PRINT "Fnsure that the cable ig commected and the scope’s parameters are”
PRINT “set accordingly : (major menu UTILITY, minor menu RS232 Parameters)”
PRINT ~ Raud 2600, Echo OFF, Stop Bits 1, Parity NONE, Flagging HARD"
PRINT 7 Delay 0, BOL: String CR/LF, YVerbosgse OFF”

INPUT * Press Enter when ready”,3$

Ag=r"

WHILE AS<>"COM1” AND AS<>7C0OM2" AND AS<>"com2”

INPUT *Press Enter for using COM1 {default), else type
IF AS="" THEN AS="COML1”

WEND

PRINT “We are opening ";AS;” at 9600 baud, no parity, and

OPEN AZS+":9600,N,8,1" AS #1

INPUT "Press Enter to ask for the scope’s IDY,AS
PRINT #1,"ID?”

LINE INPUT #1,RESPONSES

PRINT RESPONSES

PRINT “Press Enter after making the following connections
PRINT ¢ Connect a 50 MHz sine wave, 50 mV p-p, to channel
PRINT 7 Connect the Calibrator signal to channel 1.7
INPUT "Press Enter to initialize scope.”, AS

PRINT #1, "INIT"

AG=
WHILE AS<>"v" AND AS<>"Y" AND AS<>"n" AND AS<>"N"

INPUT "Do you want to watch the commands in DEBUG mode
WEND
IF AS= "yv" OR AS= "Y” THEN PRINT #1,“DEBUG RSZ32:0N" ELSE
"DEBUG RS232:0FF”

INPUT “Press Enter to set the trigger to INTERNAL.Y,AS
PRINT #1,"TRIGCER SOURCE:INTERNALY

{continued)

coM2. 7, RS
1 stop bit.”
2”11

7 o{y/in) " A

PRINT #1,
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Program Description

Lines 100 through 280 of Example 4 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260. One exception is a warning that you must have started Basic with
an argument that would set up & 5000 byte buffer used in the waveform transfer.

Lines 290 through 310 of this example remind you to make the necessary hardware setup for this example.
Line 320 prompts you to initialize the instrument and line 330 sends the INIt command.

Lines 340 through 370 wait for you to type Y or N to enable or disable DEBug mode.

Line 380 displays the selected DEBug mode.

Lines 380 through 390 wait for you to press ‘Enter’ to initiate the definition of Trace1 Trace 2 from Channe} 1
and 2 of the sampling head.

Line 390 prompts you to select internal triggering for this example and line 400 sends the command to set the
triggering source.

{continued)
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Program Listing (continued)

410 INPUT "Press Enter to define an averaged and a normal summation-trace with
Ml and M2",AS

420 PRINT #1,"TRACE]L DESCR: 'ML+M2’;TRACE2 DESCR:'AVG(M1+M2) "

430 INPUT “Press Enter te set the time base and vertilcal sirze of trace 27,4%

440 PRINT #1,"TBMAIN TIME:10BE-9;CHM]1 SENST:.2;CHM2 SENSI:.Z2"

450 INPUT “Pressg Fnter to set the number of averages to 12.7, A8

460 PRINT #1, "NAVG 12*

470 INPUT "Press Fnter to begin a conditional acguisition.”,AS$

480 PRINT “The average countdown will be complete when 'n’ = zero.”
490 PRINT #1, "CONDACQ TYPRE:AVG”

500 REMAINING=999

510 WHILE REMAINING>O

520 PRINT #1, “CONDACQ? REMAINING”

530 LINE INPUT #1,RESPCNSES

540 REMAINTNG=VAL{MIDS (RESPONSES, INSTR (RESPONSES, "1 ) +1})
550 PRINT REMAINING;

560 WEND

570 PRINT

580 INPUT "Press Fnter to send the 512 point curve to the PC.”, AS
590 GOSUB 805

600 INPUT “Press Enter Lo turn the average function off for TRACEZ.”, A
610 PRINT #1,7AVG OFF;CONDACE TYPE:CONTINUCUS”

620 INPUT "Press Enter to set the display for infinite persistence.”, A$
630 PRINT #1,"DISPLAY TYPRE:INFINITE"

540 INPUT “Press Enter to set the display to variable persistence.”, AS
650 PRINT #1,"DISPLAY TYPE:VARIABLE”

652 INPUT "Press Enter to set the display to ¢olor graded.”, AS

654 PRINT #1, "DISPLAY TVPE:GRADED”

656 INPUT *Press Enter to set the display back to normal.”,AS

658 PRINT #1,"DISPLAY TYPE:NORMAL”

660 PRINT “Press Enter to smooth channel 1.7

670 INPUT * (note: Turning on smoothing for CHM1 alsc smooths CHMZ} ", AS
£80 PRINT #1,"CHMI SMOOTHING:ON;CHM2? SMOOTHING”

690 LINE INPUT #1,RESPONSES

700 PRINT RESPONSES

710 INPUT "Press Fnter Lo turn off the smoothing.”,A$
720 PRINT #1,7CHML SMOOTHING:OFF;CHM2? SMCOTHING”

730 LINE INPUT #1,RESPONSES

740 PRINT RESPONSES

{continued)
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Program Description (continued)

Line 410 waits for you to press ‘Enter’ to define two traces and line 420 sends the command that defines Trace
10 be the summation of Channels 1 and 2, and it sends the command that defines Trace2 {o be the average of
the summation of Channels 1 and 2.

Line 430 prompts you to set the horizontal and vertical size of Trace1 and Trace2. Line 440 sends the com-
mands that set the main time base to 10 ns per division and the sensitivities of Channel 1 and 2 tc 200 mV per
division. Note that both channels must be set since they are summed.

Lines 450 through 570 prompts you to set 12 averages (that is, average 12 records) for a conditional trace
acquisition and to initiate conditionat acquisition which stops acquisition afier 12 acquisitions.

Line 580 prompts you o send the acquired trace/waveform to your computer. Line 580 sends the programto a
subroutine (lines 805 through 1020) that transfers the data points of your wavetorm to your computer. And, if
you have graphics, it draws the waveform on your computer screen. Then it returns you to line 600 to continue
the example.

Line 600 prompts you to turn off the average function for Trace2, and tine 610 sends the command to turn off
averaging and reset conditional acquire 1o the continuous mode.

Lines 620 and 630 prompt you to send the command that sets the display type to Infinite Persistence.
Lines 640 and 650 prompt you to send the command that sets the display type to Variable Persistence.
Lines 652 and 654 prompt you to send thé command that sets the display type io Color Graded.

Lines 656 and 658 prompt you to send the command that sets the display type back to Normat,

Lines 660 and 670 prompt you 1o select trace smoathing for Channel 1 which also starts smoothing for
Channet 2.

Line 680 sends the command to turn smogthing on for Channel 1 and sends a command 10 query Channel 2 to
check that smoothing was turned on. Lines 690 and 700 read the query response and print it on the computer
screen.

Lines 710 and 740 prompt you 1o turn smbothing off, and then send commands to turn smoothing off for
Channel 1, and to query i Channel 2 smoothing was turned off.

{continued)
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Program Listing {continued)

750 INPUT "Press Enter to set the main record to 2048 and the window to 51207,AS
760 PRINT #1, "TBMAIN LENGTH:2048;TBWIN LENGTH:51207

770 TNPUT “Press Enter to send the 2048 point curve to the PC.7,A%

T80 GOSUB 810

780 PRINT "Example Completed.”
785 CLOSE 1
200 LOAD “MENU.BAS",R

805 REM The following line sets the output waveform to be TRACEZ; the wavefcrm
806 REM will be sent in 16 bit binary format and esach word will be sent as low
807 REM order byte followed by high order byte; lastly, ask for the data.

810 PRINT #1,"0UTPUT TRACEZ;ENCDG WAV:BIN;BYT.OR LSB;CURVE?

815 REM read one byte off the bus

820 AS=INPUTS(1,#1)

825 REM loop until we see the percent sign

830 WHILE AS<>"%" : AS=INPUTS (1, #1) WEND
835 REM next, read in the data length count {always in MSB,LSE word format)
840 HBRS=INPUTS(1,$#1) : LBS=INPUTS({L,#1)

845 REM compute the byie count

850 BYTE.CNT%=ASC{EBRS) *256+ASC (LBS)

855 RFM convert the byte count into waveform point count

860 NR.PT%=(BYTE.CNT%-1)/2 : DIM WFM% (NE,PT%)

865 REM read in the waveform in one word at a time

870 FOR I%=1 TO NR.PT% : WEME (I%)=CVI{INPUTS(2,41)} : PRINT “.";: NEXT
875 REM lastly, read in the checksum (non-zero only for stored waveforms)
880 LINE INPUT #1,CHKSUMS

820 PRINT

900 INPUT "Waveform copy complete. Press Fnter to graph.”,AS

905 REM check for graphics adapter

810 DEF SEG = (&H40)

920 CRTITYPE = PEEK(&H49}

930 DEF SEG = 0

940 IF CRTTYPE =7 THEN PRINT “Graphics not available.” : ERASE WFM% : RETURN
945 REM switch to 640x200 {(try SCREEN 9 for EGR if you use QuickBASIC)
950 SCREEN 2

960 REM set the screen to be zero +/- 32k by record-length (e.g. 1024)
970 WINDCW{l,-32767)~(nr.pt%,32767)

980 REM plot each point as a pixel

990 FOR 1%=1 TO nr.pt% : PSET{i%,wim%{i%)) : NEXT

1000 INPUT “Presgs Enter to clear the screen.”, AS

1005 REM remove the waveform array and set the screen back to text

1010 ERASE WFM% : SCREEN ©

1020 RETURN
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Program Description (continued)

Line 750 prompts you 1o set the main record length to 2048 data points and the window record length 1o 5120
data poirts. Line 760 sends the commands to do this.

Line 770 prompis you to send the new 2048 point curve (that is, trace or waveform) to your computer.

Line 780 sends the program to the curve transfer and screen draw subroutine {lines 805 though 1020) and
returns you to line 780 when it is finished.

Lines 790 and 795 prompt you that this example is finished and formatiy closes the program. Line 800 returns
you to the Examples Menu.

Lines 805 through 1020 compose a subroutine that transfers the data points of a trace record to your computer.
And, if you have graphics capability, it draws the waveform on your computer screen. | then returns to the line
following the caliing GOSUB command to continue the example.
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Example 5: Taking This example demonstrates how quickly you can take a dynamic measure-

Automated ment from a displayed trace.

Measurements For this example you will need a CSA 803A or 11801B with a least one
sampling head instaled, a signal generator, and two SMA connecting
cablas,

CSA 803A

Signal Gienerator

©

Trigger Signal

OO Ll

11801B

U D D Signal Generator

Tiigger Signal
L ® |®I

OO [,

Figure 4-5: Connections for Example 5

To start the program, select Exampie 5 from the Examples Menu. Refer to
the earlier discussion Running the Example Software for information on using
the Examples Menu.
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Program Listing

160
1582
103
110
120
130
140
150
160
170
180
19¢
200
211G
220
230
240
250
260

270
280
280
300
310

320
330
340
350
360

3790
3890

380
400

410
420

LOCATE ,,1,0,7
PRINT "Example 5: Taking Automated Measurements”

PRINT
PRINT “Ensure that the cable 1s connected and the scope’s paramecters are”
PRINT “set accordingly : {(major menu UTILITY, minor menu RS232 Parameters)”
PRINT “ Baud 9600, Echo OFF, Stop Bits 1, Parity NONE, Flagging HARD*
PRINT * Delay 0, EOL String CR/LF, Vaerboge OFF”
INPUT * Pregs Fnter when ready” AS
Ag=""
WHILE AS<>"COML1” AND A$<>"COM27 AND AS$<>"com2”

INPUT “Press Enter for using COM1 [(default), else type COM2Z. 7, AS

TE As="" THEN AS="COM1”
WEND

PRINT "We are opening ";AS:;" at 9600 baud, no parity, and 1 stop bit.”
OPEN AS+7:9600,N,8,1“ AS #1

INPUT "Press Enter to ask for the scope's ID",AS

PRINT #1,“ID?”

LINE INPUT #1,RESPONSES

PRINT RESPONSES

PRINT "Press Enter after making the following connections :7

PRINT * Connect a& 1 MHz gine wave, .5 to 1V P-P to channel 1.7

PRINT " Connect the generator trigger cut to the scope TRIGGER INPUT.”
INPUT “Press Enter to initialize scope.”,AS

PRINT #1, "INIT”

AS=re
WHILE AS<>"y" AND AS<>"Y" AND AS<>"n” AND AS<>"N”

INPUT "Do you want Lo watch the commands in DEBUG mode 7 (y/n}",AS
WEND
IF AS= "y OR AS= “Y" THEN PRINT #1, "DERUG RS232:0N" ELSE PRINT #1.
TDEBUG RSZ32:0FF"

INPUT “Press Enter to setup tracel from sampling head 1, channel 1.7,AS%
PRINT #1,“TRACEl DESCRIPTION: 'MLl’”"

INPUT "Pregss Enter to set the trigger to EXTERNAL.”, 6 AS
PRINT #1,"TRIGGER SQURCE:EXTERNALY

INPUT “Press Enter to send 'AUTOSET' to the scope”, AS
PRINT #1, *"AUTOSET MODE:PERICD, START”

(continued)
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Program Description

Lines 100 through 260 of Example 5 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260.

Lines 270 through 310 of this example remind you to make the necessary hardware setup and to inftialize the
instrument for this example.

Lines 320 through 360 wait for you to type Y or N to enable or disabie DEBug mode then display the selected
DEBug mode.

Line 370 waits for you to press ‘Enter’ to define Trace1 and line 380 sends the command to define Tracel as
Channel 1 of the sampiing heac.

Line 390 prompts you o select external triggering for this example and fine 400 sends the command to do this.

Line 410 prompts you to AUTOSet the selected trace and line 420 sends the command to AUTOSet in period
mode.

{continued)
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Program Listing (continued)

430
440
450
460
470

670
680
690
700

710
TaG

770
775
780

INPUT
PRINT

"Press Enter to calculate RMS and FREQUENCY on the SELECTed TRACE

#1, "RMS? ; FREQ?"

LINE INPUT #1,RESPONSES
PRINT “(a histogram was calculated for each measurement guery)”’

PRINT

RESPONSES

INPUT “Press Enter to put RMS and FREQUENCY into the measure list for

TRACE
PRINT
PRINT
INPUT
PRINT

1-II,A$

#1,"MSLISTL RMS,FREQ"
“Pregs Enter to get the guery resultg”

]

#1, "MEASL?”

LINE INPUT #1,RESPONSES

PRINT

INPUT
PRINT
INPUT
PRINT

RESPONSES

{only one histogram is made for all measurements)”,AS

“Press Enter to setup the statistical data.”, AS

#1, "STATISTICS MEAS:RMS,N:24;MS8YS ON”

"Praegs Enter to fetch the statigtical data.

#1, 7STAT?"

LINE INPUT #1,RESPONSES

PRINT

INPUT
PRINT

INPUT
PRINT

RESPONSES

”;A$

"Prass Enter to change the measurement zones on the trace.”,A$

#1, "MPARAM] LMZONE:15,RMZONE: 857

"Press Enter to measure CHM1 freq with s/w
#1, "MPARAMI MMODE:SW;MSLIST]l FREQ,MEAS1?”

LINE INPUT #1,6 RESPONSE

PRINT

INPUT
PRINT

RESPONSES

"pPress Enter to measure CHML freg with h/w
#1, "MPARAMI MMODE:HW;MEASI?”

LINE INPUT #1,RESPONSES

PRINT

INPUT
PRINT

PRINT
CLOSE
LOAD

RESPONSES

"Pregs Enter to remove TRACE 17 ,AS
#1, "REMOVE TRACEL”

“Example Completed.”

=
kS

"MENU.BAS” R

(using new zones}).”,AS$

{zones not used).”,AS

.”,A$
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Program Description (continued)
Line 430 prompts you to measure the RMS and frequency of the selected trace (that is, TraceT).

Line 440 sends the commands to guery RMS and frequency and return their values.

NOTE

Beginning with these independent RMS and frequency measurements, there are four more times that
these measurements are taken. Each time, a different measurement method is used fo demonstrale the
various methods that are avaifable to you with the CSA BO3A or 11801B. The subsequent measure-
ments are made in lines 520 (demonstrating measurement list measurements), 640 (demonstrating
software system measurements), and 680 {demonstrating hardware system measurements).

Lines 450 through 470 read the query responses and print the BMS and frequency values on your computer
screen,

Line 480 prompts you to add RMS and frequency to the measurement list (MSLIst) for Tracel and line 490
sends the command to do this.

Line 500 through 540 query the new vaiues for the RMS and frequency measurements just added to the mea-
surement list for Trace1.

Lines 550 and 560 set up the instrument to take statistical data on the BMS measurement, using 24 samples,
and to fum the measurement system on. Also, note that MSYSs must be ON fo use the statistics function.

NOTE

If you press ‘Enter’ too soon in line 570, line 560 will not have had time to take all 24 samples.

Line 570 prompts you to get the statistical data and lines 580 through 600 query the statistical data.

Line 610 prompts you to change the reference zones for taking measurements and line 620 sends the com-
mand changing the left and right measurement zones for Trace1. It sets them to 15 percent and 85 percent,
respectively.

Lines 630 through 660 measure Trace1 frequency in software mode, using the new measurement zones.
Line 670 through 700 measure Trace! frequency in hardware mode, without the measurement zones.
Line 710 prompts you to remove Trace1 from the display and line 720 sends the command te do this.

Lines 770 and 775 prompt you that this example is finished and formally close the program. Line 780 returns
you to the Examples Menu.
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Example 6: Taking
Delay Measurements

This example shows another way to measure trace parameters, such as
delay, using cursors. When a measurement you want to make is not
included in the list of automated measurements, cursors can be used.

You can use the cursors 1o iake two common measurements, trace ampli-
tude and delay between traces. The CSA 803A and 118018 can do both of
these as automated measurements, so you can compare the method of
using automated measurements o using cursors.

For this example you will need a CSA 803A or 118018 with at least one
dual-channel sampiing head instalied. Also, a power divider and two SMA
cables of different length wili be used (2 ns and 5 ns cabtles are recom-
mended). A signal splitting T adaptor may be substituted for the power
divider.

CSA BO3A

lekelsmm

118018

—
LLLLLEL,

0

7

Figure 4-6: Connections for Example 6

To start the program, select Example 6 from the Examples Menu. Refer to
the earlier discussicn Running the Example Software for information on using
the Examples Menu.
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Program Listing

100C
102
103
1190
120
130
140
150
160
170
186
190
200
216
220
230
240
250
260

270
280

290
300
310
320
330

340
350
360
370

LOCATE ,,1,0,7
PRINT "Example &: Taking Delay Measurements”

PRINT
PRINT "Ensure that the cable is connocted and the scope'’s parameters are”
PRINT “set accordingly : {(major menu UTILITY, minor menu RS232 Parameters)”
PRINT ~ Baud 9600, Bcho OFF, Stop Bits 1, Parity NONE, Flagging HARD"
PRINT Delay G, EOL String CR/LF, Verbose OFP”
INPUT * Press Enter when ready”, AS
AG=""
WHILE AS<>"COM1® AND AS<>"COM2" AND AS<>"com2”
INPUT "Press Enter for using COM1 (default}, else type COM2. “,AS
IF AS="" THEN AS="COM1~
WEND
PRINT "We are cpening ";AS$;” at 9600 baud, no parity, and 1 stop bit.”

OPEN AS+7:9600,W,8,1" AS #1

INPUT "Press Enter to ask for the scope’'s ID",AS$
PRINT #1,7ID?"

LINE INPUT #1,RESPONSES

PRINT RESPCONSES

PRINT “Press Enter after making the fellowing connections

PRINT * Use a power splitter or a power 'TY connecter to connect a 2Zns and
a bns”

PRINT * cable to channel 1 and 2 of sampling head 1.7

INPUT * Connect the T or splitter to the CALIBRATOR of the 118007, A8
INPUT "Press Enter to initizlize scope.”,AS

PRINT #1,”INIT”

Ag=r ¥

WHILE AS<>"y" BAND AS<>"Y" AND AS<>"n" AND AS<>"N“

ITNPUT "Do you want to watch the commands in DEBUG mode ? (yv/n)} ", AS
WEND
IF AS= "y OR AS= "Y" THEN PRINT #1,”DEBUG RS232:0N" ELSE PRINT #1,
"DEBUG RS232:0FF”

INPUT "Press Enter to setup tracel from sampling head 1, channel 1.7,AS
PRINT #1, “TRACEl DESCRIPTION: 'ml’”

INPUT "Press Enter o set the trigger to the INTERNAL.”, AS

PRINT #1, "TRIGGER SQURCE:INTERNAL®

INPUT *Press Enter to set to the time base to 10ns/div",AS
PRINT #1, "TRMAIN TIME:10E-9"

{continued)
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Program Description

Lines 100 through 260 of Exampie 6 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260.

Lines 270 through 330 of this example remind you to make the necessary hardware setup and to initialize the
instrument for this example.

Lines 340 through 370 wait for you to type Y or N to enable or disabie DEBug mode then display the selected
DERug mode.

Line 380 waits for you to press ‘Enter’ to define Trace1 and line 390 sends the command to define Tracel as
Channel 1 of the sampling head.

Line 400 prompts you to select internal triggering for this exampie and line 410 sends the command to do this.

Line 420 prompts you to set the time per division for the main time base and line 430 sends the command to
do this. '

{continued)
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Program Listing (continued)

INPUT “Press Enter to turn on the curscr readout.”,AS
PRINT #1,"CURSOR READOUT:0ON”

460 INPUT "Press Enter Lo select horizontal bave.”, AS
470 PRINT #1, “CURSOR TYPL:HBARS”

480 INPUT "Press Enter to move the bars near the middle of the CRT.,”,AS$
490 PRINT #1,7HIBAR YDIV:1;H2BAR YDIV:-1"

500 INPUT "Press Enter to go to paired cursors on trace 1.7,aS5

510 PRINT #1,"CURSOR TYPE:PAIRED”

520 INPUT "Press Enter to position the cursors on divisions 1 and 9.7,AS
530 PRINT #1, "DOTIARS XDIV:-4;DOT2ABS XDIV:4”

540 PRINT #1,"DOTIABS? YCOORD;DOT2ABS? YCOORD; PRP?”

550 LINE INPUT #1,RESPONSES

560 PRINT “Here are the vertical values from each cursocr:”
570 PRINT RESPONSES

580 MS=MIDS {RESPONSES, INSTR(RESPONSES, “ ¥ )+1)
580 PP=ABS{VAL(MS)-VAL{MIDS (MS, INSTR{MS, " :*)+1}}}
600 PRINT “Here 1s the Peak to Peak value from the cursors:”;PP

610 MS=MIDS (RESPONSES, INSTR(RESPONSES, "PP”)+1)
620 PP=VAL(MIDS (MS,INSTR{MS,” "}+11)
630 PRINT "Here is the Peak to Peak value Ifrom the measurement system:” ;PP

640 INPUT "Press Bnter to create a second trace on the lower graticule.”,AS
650 PRINT #1,”TRACEZ DESC:'M2’;DISPLAY GRAT:DUAL;ADJTRALI GRLOC:UPPER;ADITRAZ
GRLOC : LOWER"

660 PRINT #1, "SELECT TRACEL;CURSOR TYPE:SPLIT, REFERENCE:TRACEZ”

670 PRINT “You may use the cursors to make a timing measurement, but we will”
680 PRINT “ show vou how to make accurate automatic measurements with the -
690 PRINT * measurement system.”

700 PRINT "Example Completed.”
705 CLOSE 1L
710 LOAD *MENU.BAS”,R
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Program Description (continued)
Line 440 prompts you to turn on the cursor readout and line 450 sends the command to do this.

Line 460 prompts you to select horizontal bar cursors and line 470 sends the command to set the cursor type to
horizontal bars.

Line 480 prompts you to place the cursors near the middie of the display and line 480 sends the command to
place horizontal bar 1 at plus one division on the Y-axis and to place horizontal bar 2 at minus one division on
the Y-axis.

Line 500 through 530 select dot-paired cursors and repositions them, setting dot 1 at an absolute value of
minus four divisions on the X-axis and setting dot 2 at an absolute value of plus four divisions on the X-axis.-

Lines 540 through 570 query the Y-coordinate values at dot 1 and dot 2 and the peak-to-peak measurement
and displays these vertical values and their accuracy qualifiers to your computer screen.

Line 580 removes the headey, link, and colon from the beginning of the returned string.
Line 590 and 600 calculates the peak-to-peak value based on cursor values extracted in line 580.

Lines 610 through 630 finds the peak-to-peak character string returned from fines 540 and 550 (that is, made
with the automated measurement system) and exiracts the peak-to-peak value, which is printed to your com-
puter screen.

Lines B40 and 650 create a second trace (from Channel 2) and place it on a second lower graticule. Trace1
remains on the upper graticule.

Line 660 sends the commands to select Trace1, select split-dot cursors, and to use Trace2 as a reference.

Lines 670 through 890 inform you that you may use the cursors to make delay timing measurements, but
recommend that you use the automatic measurement system, instead. In fact, a part of Example 8 demon-
strates a method of taking delay measurements with the automatic measurement system {that is, the PDELAY
or propagation delay measurement command}.

Lines 700 and 705 prompt you that this example is finished and formally close the program. Line 710 retums
you to the Exampies Menu.
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Example 7: Taking This example demonstrates the compare and reference features of the
De[ta..[)e[ay automated measurement system. This is particularly useful when you need
Measurements 0 check a series of components or circuits to see if a pariicular maasure-

ment falls within an acceptabte range.

For this example you need a CSA 803A or 11801B with at least one sam-
pling head instalied. Also, two SMA cables of different length wili be used
(2 ns and 5 ns cables are recommended). Use the short cable first, then
later, when prompted, use the long cable.

CSA 803A

-
wd
|
U
()

5ns

Not Connected

11801B

OO oo,

Sns g
Not Connected

Figure 4-7: Connections for Example 7

To start the program, seiect Example 7 from the Examples Menu. Refer to
the earlier discussion Running the Example Software for information on using
the Examples Menu.
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Program Listing

100 LoCcATE L, ,1,0,7
102 PRINT "Example 7: Taking Delta-Delay Measurements”

103 PRINT

110 PRINT "Ensure that the cable ig connected and the scope’'s parameters are”
120 PRINT "set acgcordingly : (major menu UTILITY, minor menu RE232 Parameters)”
130 PRINT * Baud 9600, FEcho OFF, Stop Bits 1, Parity NONE, Flagyging HARD”
140 PRINT * Delay 0O, ECL String CR/LF, Verbose OFF”

150 INPUT “ Press BEnter when ready”, AS

160 Ag=""

170 WHILE AS<>"COM1” AND AS<>7COM2“ AND AS<>"com2”

180 INPUT "Press Enter for using COMI {default), else type COM2. “,AS

190 TR AS="Y THEN AS="COML1“

200 WEND

210 PRINT “We are opening “;A$:” at 9600 baud, no parity, and 1 stop blt.”
220 OPEN AS+":9600,N,8,1" AS #1

230 INPUT “Press Enter to ask for the scope’s IDY,AS

240 PRINT #1,7ID?”

250 LINE INPUT #1,RESPONSES

260 PRINT RESPONSES

270 PRINT "Press Enter after making the following connections :”
280 PRINT ¥ Use a power splitter or a power 'T' connecter to connect a 2ns and
a bng”
290 PRINT * cable to channel 1 of sampling head 1 {(connect the 2ns cable first).”
300 INPUT * Connect the 'T' or splitter to the CALIBRATOR of the 118007,AS
310 INPUT “Press Enter to initialize scope.”,As
320 PRINT #1, "INIT”Y

330 Aszu "

340 WHILE AS<>"y" AND AS<>"Y" AND AS<>"n" AND AS<>"N"

350 INPUT “Do vou want to watch the commands in DEBUG mode ? (y/n) ", AS
360 WEND

370 IF AS= “vy* OR AS= ¥~ THEN PRINT #1,"DEBUG RS232:0N" ELSE PRINT %1,
“DEBUG RSZ3Z2:0FF"

380 INPUT “Press Enter to setup tracel from sampling head 1, channel 1.”,AS
390 PRINT #1,"TRACEL DESCRIPTION: 'M1'”

400 INPUT "Press Enter to set the trigger to the INTERNAL.”,AS
4310 PRINT §#1, "TRICGER SOURCE: INTERNAL"

420 INPUT "Press Enter to set te the time base to 10ns/div”,AS
430 PRINT #1,"TBMAIN TIME:10E-9¢

{continued)
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Program Description

Lines 100 through 260 of Example 7 describe the same type of preparatory procedure as described in
Example 1, program lines 100 through 260.

Lines 270 through 320 of this example remind you to make the necessary hardware setup and to initialize the
instrurment for this example.

Lines 330 through 370 wait for you to type Y or N to enable or disable DEBug mode then display the selected
DEBug mode,

Line 380 waits for you to press ‘Enter’ to define Trace1 and line 390 sends the command to define Tracel as
Channel 1 of the sampling head.

Line 400 prompts you to select internal triggering for this example and line 410 sends the command to do this.

Line 420 prompts you to set the time per division for the main time base and iine 430 sends the command to
set the main time base to 10 ns/division.

{continued)
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Program Listing (continued)

440 INPUT “Press Fnter tfo change the measurement to h/w mode.” AS
450 PRINT #1,”MPARAM] MMODE:HW"

4690 INPUT “Pregss Enter to setb The MSLIST to CROSS and save the value in memory.”,AS
470 PRINT #1,"MSLIST1 CROSS;REFSET] CURRENT:CROES”

480 INPUT ”Press HEnter to turn COMPARE ON and bring up the measure menu.”, AS
480 PRINT #1,"COMPARE ON;MSYS ON”

500 INPUT “Press Enter after removing the 2Zns cable and connecting the bns
cable, ", AS

510 INPUT “Press Enter to ask the scope for the time difference between the
cables.” ,AS

520 PRINT #1, "CROSS?"

530 LINE INPUT #1,RESPONSES

540 PRINT RESPONSES;” {in seconds})”

550 INPUT "Press Enter to change the Prop-Velccity to FEET.”,AS
560 PRINT ” (the default velocity is .7 * (speed of light}”
570 PRINT #1,"GRATICULE XUNIT:¥FEET”

580 INPUT “Press Enter after reconnecting the Zns cable to CH1.", AS
590 INPUT *Press Enter to save the CROSS value in memory {(in feet).”, AS$
600 PRINT #1, "REFSET1 CURRENT:CROSS”

£10 INPUT “Press Enter after removing the 2ns cable and connecting the bns
cable.” , AS

620 INPUT “Press Enter to ask the scope for the feet difference between the
cables. ", AS

630 PRINT #1, "CROSS?”

640 LINE INPUT #1,RESPONSES

650 PRINT RESPONSES;” {(in feet)”

660 PRINT "Example Completed.”
665 CLOSE 1
670 LOAD "MENU.BAS",R
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Program Description (continued)
Lines 440 and 450 select the hardware measurement mode for Tracel.

Lines 460 and 470 place the CROss measurement into the measurement list for Trace1 and save its current
measurement value as a referance.

Lines 480 and 490 prompt you to turs on the compare measurements mode and then sefect the Measure
menu.

Lines 500 through 540 prompt you to reconfigure your cable connection and send a CROss measurement
query to the instrument to determine the difference between crossing points. This effectively measures the time
difference (in seconds) between the two cables.

Lines 550 through 570 change the X-axis graticule X-axis scaling to feet which will allow the propagation delay
to be measured in feet.

Line 580 prompts you to recondigure your cable connection in preparation for measuring the length difference
between the two cables.

Line 590 prompis you to save the current crossing value as the reference.

Line 600 sends the command to use the current crossing value for Tracet as the reference measurement.
Line 610 prompts you to reconfigure your cable connection.

Lines 620 through 650 determine the difference between your new crossing value and the reference value.
Lines 6680 and 670 prompt you that this example is finished and ends the program.

Lines 660 and 665 prompt you that this example is finished and formally close the program. Line 670 returns
you to the Examples Menu.

CSA 803A & 118018 Programmer Manual 4-47



Programming Exampies

4-48 Examples



Programming Examples

Exam ple 8: This example demonstrates storing a frace that represents a “snapshot” of a

Comparing Traces particutar moment, and using that trace as a basis for comparison with other
traces. This is similar to Example 7, where a reference measurement was
used as a basis of comparison. This time, the entire frace will be saved as a
reference,

For this exampie you will need a CSA 803A or 118018 with at least one
sampling head instalied, two SMA connecting cables, and a sighal
generator.

CSA 803A
—— b
-
H Signal Generator
()
:_O Trigger Signal
? o
118018

imT—E——————-—

Signal Generator

Tigger Signal

(cioInmm

Figure 4-8: Connections for Example 8

To start the program, select Example 8 from the Examples Menu. Refer to
the earlier discussion Running the Example Software for information on using
the Examples Menu.
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Program Listing

160
102
103
110
120
130
140
150
160
170
180
190
200
210
220
2360
240
250
260
280
280

300
3106
330
340
350
360

370
380

350
400

410
420

LecaTs L, 1,0,7

PRINT “Example 8: Comparing Traces”

PRINT

PRINT “Ensure that the cable is connected and the scope’s parameters are”

PRINT "set accordingly : (major menu UTILITY, minor menu RS232 Parameters)”
PRINT 7 Raud 8600, Echo OFF, Steop Bits 1, Parity NONE, Flagging HARD”
PRINT * Delay 0, BOL String CR/LF, Verboge OFF”
INPUT * Press Enter when ready”, AS
A=
WHILE AS<>"COM1” AND AS<>"COM2* AND AS<s>"com2”
INPUT “Press Enter for using COM1 (default), else btvpe COM2Z. “,AS
IF AS="" THEN AS="COM1”"
WEND
PRINT "We are opening “;A%;” at 9600 baud, no parity, and 1 stop bit.”

OPEN AS+7:9600,N,8,1" AS #1
INPUT "Press Enter to ask for the scope’'s ID",AS
PRINT #1,"1D2"
LINE INPUT #1,RESPONSES
PRINT RESPONSES270 PRINT “Press Enter after making the following connections
PRINT * Connect a 500kHz to 5MHz sinewave signal (.5V to 1V PP} to channel 1.7
INPUT “ Connect trigger out of vyour signal source tc the TRIGEGER INPUT of the
scope.” ,AS
INPUT "Press BEnter to initlalize scope.”,AS$
PRINT #1,"INIT”320 AS=""
WHILE AS<>7vy” AND AS<>"Y” AND AS<>"n” AND AS<>"N"
INPUT “Do vou want to watch the commands in DEBUG mcde 7 (yv/n)",AS
WEND
TF AS= "y* OR AS= "Y* THEN PRINT #1, DEBUG RS232:0N” ELSE PRINT #1,
"DERUG RS2Z232:08F"
TNPUT "Presgs Enter to setup tracel from sampling head 1, channel 1.7,AS
PRINT #1,”TRACE]l DESCRIPTICN: 'M1'”

INPUT "Press Enter to set the trigger to EXTERNAL®,AS
PRINT #1, "TRIGGER SOURCE:EXTERNALY

INPUT "Press Enter to send ‘AUTOSET' to the scope” AS
PRINT #1,”"AUTOSET MODE:PERIQOD, START”

{continued)
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Program Description

Lines 100 through 380 of Example 8 describe the same type of preparatory procedure {including the necessary
hardware setup) as described in Example 1, program lines 100 through 360.

Line 390 prompts you to select external triggering for this example and line 400 sends the command to do this.

Line 410 prompts you to AUTOSet the selected trace and line 420 sends the command to begin autoset using
period mode.

(continued)
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Program Listing (continued)

430 INPUT “Press Enter to store tracel to stol.”, AS
440 PRINT #1, "STORE TRAL:8TO1”

A50 INPUT "Press Enter to remove trace 1.",AS
460 PRINT #1,"REMOVE TRACEL”

A70 INPUT “Press Fnter to recall gtol.”,AS
A80 PRINT #1, "TRACE]L DESCR:'STCL1"”

490 TNDUT *“Press Enter to create a difference trace showing only the noise.” AS

500 PRINT #1,"TRACEL DESC: '3TCi-M1°”

510 TNPUT “Press Enter to find the RMS wvalue of the noise over the WHOLE record.”, AS
520 PRINT #1, “MPARAM] DATNT:WHOLE;MSLIST1 RMS;MEASL?”

530 LINE INPUT #1,RESPONSES

540 PRINT RESPONSES

550 PRINT "Example Completed.”
555 CLOSE 1
560 LOAD "MENU.BAS",R
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Program Description (continued)

Lires 430 and 440 store Trace1 as Stored Tracel.

Lines 450 and 460 remove Trace1 from the display.

Lines 470 and 480 recall Stored Trace1 to the display as Tracel.

Lines 490 and 500 create a trace that is the difference between Stored Trace1 and Channel 1.

Lines 510 through 540 measure the RMS value of Tracet. The measurement parameter data interval is set to
WHOLE for Tracet and the RMS measurement is included in the measurement list for Trace1, then all defined
measurements for Traced (that is, RMS) are queried.

Lines 550 and 555 prompt you that this exampte is finished and formally close the program. Line 560 returns
you to the Exampiles Menu.
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Example 9: Taking This example demonstrates the TDR (time domain reflectometry) feature of

TDR Measurements the SD-24 sampling heads when they are used in combination with the
CSA 803A. TDR is a method of examining and measuring a network or
transmission line by sending a puise intc the network and monitoring the
refiections.

For this exampie you will need a CSA 803A or 118018 with at least one
SD-24 Sampling head installed. Also, you will need one SMA cabie, prefer-
ably of 5 ns length.

CSA B03A

0

Not Conneciae Lime—
11801B

0
LLLLLL,

OFL

Not Connected

Figure 4-9: Connections for Example 9

To start the program, select Example 9 from the Examples Menu. Refer to
the earlier discussion Running the Example Software for information on using
the Examples Menu.
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Program Listing

100
162
103
110
iz0
13¢
1406
150
160
170
180
190
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350

360
370

380
380

4090
410

420
430

LOCATE
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
Ag=""
WHILE
INP
IF
WEND
PRINT
OPEN A
INPUT
PRINT
LINE I
PRINT
PRINT
INPUT
TWPUT
PRINT
Ag=rv
WHILE
INP
WEND
IF A%=
" DEBUG
INPUT
PRINT

INPUT
PRINT

INPUT
PRINT

INPUT
PRINT

(continued)

,.1.0,7
"Example 9: Taking TDR Measurements”

"Ensure that the cable is connected and the scope’s parameters are”

"set accordingly : {(major menu UTILITY, minor menu RSZ32 Parameters)”
©  Baud 9600, Tcho OFF, Stop Bits 1, Parity NONE, Flagging HARD"
" Delay 0, EOL String CR/LF, Verbose OFF”

“  Press Enter when ready"”,AS

AS<>7COML " AND AS<>*COMZ2” AND AS<>"com2”

UT "Press Enter for using COMLI {default), else type COMZ. ", A%
AS=7" THEN AS="COMLY

"We are opening “;AS;” at 9600 baud, no parity, and 1 stop bit.”

$+7:9600,N,8,1” AS #1

"Press Enter to ask for the scope’s ID7,AS
#1,"1D?"

NBUT #1, RESPONSES

RESPONSES

"Press Enter after connecting vour cables to the scope. Reguirements:”
" Connect a 5ns SMA cable to CHMI (leave it open ended)}”, AS

"Press Enter to initialize scope.”,AS

#1, "INIT"

AS<>7yY AND AS<>"Y" AND AS<>"n” AND AS<>"N"
U "Do you want to watch the commands in DEBUG mode ? (y/n)”, AS

fyt OR AS= “Y* THEN PRINT #1, "DEBUG RS232:0N" BLSE PRINT #1,
RE232:0FF"

“Pregg BEnter to setup tracel from sampling head 1, channel 1.7, A%
#1, “TRACE]l DESCRIPTION: 'M1’”

“praegs Fnter to set the trigger to INTERNAL”Y,AS
#1, "TRIGGER SOURCE: INTERNAL"

“Press Enter to turn on the TDR pulse” , AS
1,“CHM]1 TERSTATE:ON”

“Press Enter to change the » to FEET”,AS
#1, "GRATICULE XUNIT:FEET”
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Program Description

Lines 100 through 370 of Example 9 describe the same type of preparatory procedure (including the necessary
hardware setup) as described in Example 1, program lines 100 through 360.

Line 380 prompts you to select infernal triggering for this example and line 390 sends the command to do this.

Line 400 prompts you to to turn on the time delay reflectometry pulse and line 410 sends the command 1o turn
on the TDR pulse for Channet 1.

Lines 420 and 430 change the graticule X-axis scaling to fest.

(continued)
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Program Listing {continued)

440 INPUT "Press Enter to calibrate CHM1 for TDR amplitude”, AS
4%0 PRINT #1,“CALMI TDRAMPLITUDE:350E-3"

460 INPUT "Press Enter to send AUTOSET",AS

470 PRINT #1, "AUTQSET START”

480 INPUT “Press Enter to put CROSS in the measurement list”,AS$
490 PRINT #1,"MSLISTL CROSS”

500 INPUT "Press Enter to set the measurement parameters”, AS
510 PRINT #1, MPARAM] MLEVELMODE:ABSCLUTE, REFLEVEL:-300E-37

520 INPUT “Press Enter to save one timing value to memory”, AS
530 PRINT #1,“REFSETL CURRENT:CROSS”

540 INPUT “Press Enter teo turn COMPARE ON”,AS

550 PRINT #1,"COMPARE ON”

560 INPUT "Press Enter to adijust the reference level”,As

570 PRINT #1,"MPARAM] REFLEVEL:~BOE-3”

580 INPUT "Press Enter to ask the scope for the meagurement”, AS
590 PRINT #1,"MEASI?;GRAT? XUNITY

600 LINE INPUT #1,RESPONSES

610 PRINT RESPONSES

620 PRINT "Example Completed.”

625 CLOSE 1

630 LOAD "MENU.BAS™, R
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Program Description (continued)

Lines 440 and 450 calibrate TDR pulse amplitude for Channel 1 by sending the command to set TDR amplitude
for Channel 1 to 60% (that is, obtain a 250 mV TDR pulse amplitude).

Lines 460 and 470 AUTOSet Tracet.
Lines 480 and 490 add the CrOss measurement to the measurement list for Tracet.

Lines 500 and 510 select the measurement parameters for Tracel by sending commands to set the measure-
ment level mode for Trace1 1o absoiute, and the measurement reference level to —300 mV.

Lines 520 and 530 save the Trace current crossing value as the reference value.
Lines 540 and 550 turn on the measurement comparison mode.
Lines 560 and 570 set the reference levei for Trace1 to —50 mv.

Lines 580 through 610 query the instrument for the current crossing measurement value and the X-axis graticule
scaling for Trace1. This response, in feet, represents the distance the TDR pulse must travel out the connector,
through the cable, and back again. To find only the actual length of the cable, locate the start of the cable. Then
measure the distance to the rising edge of the second step. Finally, take this value and divide by two.

Lines 620 and 625 prompt you that this example is finished and formally close the program. Line 630 returns
you to the Exampies Menu.
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Appendix A:
Improving System Performance

Optimum system performance means acquiring accurate data with the
fastest system throughput. This appendix discusses the components of
system performance and suggests techniques to improve each.

First, you must be familiar with your instrument controfier, measurement
instruments, data recorders, and with your chosen software (operating
system, programming fanguage, device drivers, etc.). When you know the
capabilities of your system, you are better prepared to write efficient applica-
fion programs.

Then you must decide which interface (GPIB or RS-232-C) best suits your
application needs.

A good way to develop a thorough understanding of your system instru-
ments is to study their manuals. In particular, learn about the command
vocabulary and data formats (for example, ASCIl or binary), for each instru-
ment and learn how each device buffers data and executes commands. This
gives you information about which hardware configurations and program
algorithms wiil be most efficient for your application.
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Components of
System Performance

Five major components affect the overall system performance, as summa-
rized in Figure A-1. The sum of these componenits is the total time required
to execuie your application.

Data

P Instrument Al \
Acquisition

Sef—up

Data
Transfer

Human
Interaction

Data
Processing

4

Figure A-1: System Performance Components

The coniribution of each component to the total execution time varies,
based on your specific system configuration.

For example, a data logging system generally requires littie time to set up
and doesn’t require operator intervertion. However, significant time is spent
acquiring and transferring data. In contrast, a production test system may
spend less time acquiring data, but more time processing data and interact-
ing with the operator. Each situation requires a different focus for optimizing
system performance.

The best way {o determine the fime that each component contributes o
system performance is to measure it. You can use a real time clock in your
controller to do this.

For example, to measure the time it takes to execute a pr? (peak-io-peak
amplitude) measurement query, turn on your controlier reat-time clock
before the command, then read the elapsed time immediately after reading
the pp? response. Repeating this measurement a few times under varying
system configurations will produce typical values you can use to judge the
impact of each component on system performance.
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Instrument Setup Time

Instrument setup time can be divided into two parts: the time required to
decode and execute a setting command, and the time required for new
settings to stabitize.

The time it takes to decode and execute a single instrument command is
usually short, but if a command initiates a complex or lengthy operation, it
can increase the setup time.

For instance, some commands require the instrument to check whether any
settings associated with the command function have changed prior to the
command. If any associated settings have changed, the instrument must
load the new settings into its hardware.

The second part of the setup time is the time it takes the instrument to setile
to the specified setting. For exampie, when vertical size is set automatically,
the instrument takes a reading of the input voltage, tests for under- or over-
voltage conditions, steps the vertical scale range up or down, and takes
another reading. Several readings might have to be made until the correct
range is determined. The process stops once the reading is within the new
vertical scale range. Thus, a singie change in test conditions can cause a
significant change in setup time.

Optimizing Setup Time — requires reducing the number of setting
changes or reducing the time required for the instrument to execute the
setting changes.

Here are some suggestions to optimize setup time:
»  Group tests that use common settings.
a  Set your ranges explicitly. Generally, autoset takes more time,

a  First set up instruments that require more settling time. While they are
settling, you can be setiing up other devices.

®m  Use the siore setting features. Reconstructing & setting takes more time.

= Use low byte-count and less complex commands. For example, use the
LoNgform OFF command for abbreviated responses to queries. This
can significantly reduce the byte count for data transfers.
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Data Acquisition Time

The second component of system performance is the time required to
acquire a full record of the input source (the selected waveform). This is the
data acquisition time. See Figure A-2,

For sequential mode digitizing, the significant factors that affect the digitizing
fime are the frequency of the trigger events, and the horizontal size and
record length selection.

The C8A 803A and 11801B sample the incoming waveform every five us, or
every valid frigger {equal to the trigger period), depending on the trigger
mode,

The digitizing time is equal to the number of samples taken {equal to the
record length} times the sample interval or the right-most dot/sample hori-
zontal position (that is, acquisition end).

ACQ 1st Sample Sample
Start Point Interval
| l
| N
|
i, Horiz, Position Dispayed Trace .‘I
- (22-23ns) | (Horiz. Size x 10) T
Trigger ACQEnd
Event

Figure A-2: Components of Data Acquisition Time

Optimizing Data Acquisition Time — requires careful attention in set-
ting up the acquisition.

Here are some suggestions to optimize data acquisition time:

» Faster digitizing can be achieved by increasing the repetition rate of the
trigger, if possible.

8 Use an operation-complete SRQ interrupt instead of waiting for the
acquisition to finish. You can continue processing while the acquisition
completes.
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Data Transfer Time

The third component of system performance is the time it takes to transfer
data from one instrument to another. The data transfer time depends on two
factors: the number of bytes being transferred and the time it takes to trans-
fer each byte.

The number of bytes transferred depends on the size of the message {num-
ber of characters) and the data format (for example, ASCH or binary). For
GPIB transfers, the transfer rate depends on the speed of the slowest ad-
dressed device on the bus. For RS-232-C transfers, the data transfer rate
depends on the baud rate setting of the instrument and controlier.

Understanding the processing of GP1B and R8-232-C |/O statements is the
key 1o estimating data transfer times.

GPIB I/O Execution Time — consists of five paris:
w  Addressing sequence

®  Unaddressing sequence

®  Siatement overhead

= Buffer overhead

m  Data overhead

The addressing and unaddressing sequences are composed ot GPIB inter-
face messages that make the instrument talk or listen 1o the controller. The
time required depends on the data handshake rate of the slowest device
connected to the bus.

Statement overhead is the time required to examine the /O statement for
content and syntax (parsing}. For the coniroller, this includes evaluating the
statement’s |/O function{s) and other expressions, and the statement
clauses (instrument commands).

Buffer overhead is the time it takes to fill or empty an /O memory register
with the /O statement. This depends on the the amount of data (how many
characters), and the type of data (string or numetic, ASCII or binary).

Data overhead is the time it takes 1o fransfer data over the interface bus.
Again, the time depends on the data transfer rate of the slowest device
involved in the transfer, and on the amount and type of data transferred {for
exampte, numeric arrays are a little faster than an equivalent number of
scalar variables). This includes the spaces and formatting characters for
each message. The total data transmission time is the number of bytes
being transferred divided by the data transfer rate (in bytes/second).
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RS-232-C I/O Execution Time — consists of five parts, similar to the
GPIB:

m  Statement overhead

m  Buffer overhead

B Siart message

= [Data overhead

®  Siop message

The RS-232-C statement and buffer overheads consist of the same elements
as in GPIB 1/O.

The start and stop message time consists of the time required to send one
or two bits (depending on the configuration of the RS-232-C interface)
before and after each byte of the message in order to synchronize the
transmission.

The RS-232-C data overhead time is determined by the baud rate setting of
the RS-232-C port or each device.

Since data are sent serially over the RS-232-C interface, additional time is
required to convert information from serial-io-parallel (for input data) and
from parallel-to-serial (for ouiput data). Thus, throughput for an RS-232-C
message tends to be stower than throughput for the same GPIB message.

Optimizing Data Transfer Time — involves two major areas. The first is
the system configuration, and the second is the program that controls the
transfer.

These suggestions will help you optimize the system configuration:

®  Choose instruments that have an optimum transfer rate as near as
possible to the bus capacity.

= |f your controller has more than one GPIB port, use frequently interaci-
ing devices on one bus, or put faster devices together on one bus,

®»  Use direct-memory access {DMA) transfers whenever possible and keep
the faster instruments on this bus.

®»  Be sure to unaddress slow devices when they are not required in the
transfer.

m  if you have two ports, put a device under test (DUT) on one bus, and the
test equipment on the other bus. Then, if the DUT has an error or mal-
function, it won't affect the test equipment.
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Foliow these suggestions to optimize transfer program parameters:

& Choose the maost efficient 1/0O statements that your controller provides. In
most cases high-level commands are fastest, except where long strings
are encountered. Then use low-level transfer commands (if provided).

»  Minimize bus traffic by reducing the number of bytes being sent. You
can do this by abbreviating command names, deleting unnecessary
spaces, and omitling unnecessary zZeros,

s Minimize buffer overhead. This can be done by defining buffer size
{usually possible for most controllers) to accommodate the entire data
transfer. You may also store the data within a string variable; string
variables store data directly from the /O buffer and reduce overhead
fime.

»  Use binary block data transfers if possibia. Binary data is a litile more
complicated to handle than ASCIH data, but binary transfers tend to be
much faster because they involve fewer bytes than an equivalent ASCII
transfer.

Data Processing Time

The fourth component of system performance is the time required te manip-
ulate the acquired data for a desired result.

The data processing time is composed of the time # takes the instrument to
manipulate the data, plus the time required by the controlier to further pro-
cess the data. The instrument can deliver raw, semi-processed data, or
completely processed data, depending on the requirements of the applica-
tion. The processing speed of the instrument depends on the type or com-
plexity of the operation performed.
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Optimizing Data Processing Time — involves using faster aigorithms
and distributed processing.

These suggestions will help you optimize data processing time:

#  Evaluate your choice of algorithms to ensure that the most efficient
operations are used for your application and system configuration.

m  Use implied array operations instead of for/next loops in your controller
programs. This allows numeric operations to be performed much faster.
The implied array operation creates femporary arrays o perform the
impticit operation ({for example, add a scalar to the array) rather than an
element-by-element operation.

m  Carefully select the data type for your controller programs. Try to group
integer, short floating-point, and long floating-point operations. It takes
less time to process each as a group than to do mixed data type opera-
fions that require conversion from one format to another.

»  Evaluate your measurement needs o identify the most effective device
for each data processing task. For example, wouid the instrument best
perform a given functicn on a waveform, or would your controller per-
form that function more quickly?

Human Interaction Time

The fifth major component of system performance is determined by operator
intervention required to enter test parameters or to make adjustments to a
device under test (DUT).

This component can easily become the largest part of the total operating
time for a system. Direct measurement of this component is the best way to
determine its effect on system performancs.

Optimizing Human Interaction Time — can be difficult. The best advice
is to avoid the need for human interaction with the system as much as
possible.

Follow these suggestions to optimize human interaction time:

m  Use programmable interfaces and switches to route signal connections
wherever possible. These include programimabile relay scanners, muiti-
function interfaces, and signal multiplexers.

m  Keep the user interface simple. The instrument is designed especially for
this purpose. User menus are guick and easy to use, s0 you can make
changes quickly.
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A
ABBwimpre
ABOrt
ABSLavel
ABSocilute
ABSTouch
AC
ACCumuiate
ACQNum
ACQuisition
ACTive
ADJtrace
ALL

ALLFps
ALLSTD
ALLSTO
ALLTrace
ALL_wavfrm
ALTErnate
AlTinkjet
AMPlitude
ASCii
ATTenuation
AUTO
AUTOSet
AVG
AVG.env

B

BASeline
BAUd
BCOrrection
BiNary
BINHex
BIT/nr

Appendix B:
Reserved Words

Reserved words represent the entire set of CSA 803A and 11801B prede-
fined command words, including headers, links, and arguments.

in this section, reserved words appear in mixed case, with the required
minimurmn leading substring in uppercase. Any leading substring of the full
reserved word will be accepted as input, s0 long as the minimurn string is

given.

BiTMap
BLACKkman
BlL.Harris
BLOwby
BN fmt
BOTh
BYPassed
BYT/nr
BYTor

C

CAlibrate
CC.1.5mb
CC.32mb
CC.34mb
CC.44mB
CC.8mb
CC.97mb
CC.C0O.2mb
CC.CO.6mb
CC.ONe.13%mb
cc.sy.a2mb
CC.5¥6mb
CC.ZEro.139mb
CDElay
CDSync
CENier
CENTRonics
CEPT

CH

CHKsm0
CLEar
CMbDerr
COLor
COMpare
CONDacqg
CONFig

CONTinuous
COPy
COUnt

CR

CREate
CRLE

CROss
CRVChk
CRVId

- CSTore

CUR1
CURRent
CURSor
CURVe
C.Poinis
C.WINBotiom
C.WINLeft
C.WINRight
C.WINTop

()

DADi
DAFiltering
DAint
DAMeasref
DATA
DATACompress
DATAFormat
DATAType
DATE
DATRdy

DB

DBEM
PBVPeak
DBVRms

DC

DCOmp

DEBug
DEFine
DEFAult
DEGrees
DELAy
DELete
DEScription
DIAg
DiRection
DISPlay
DISPNum
DISPErsion
DISPLAY modes
DISTal
DiThered
Dive

DWVS
DOT1Abs
DOT1Rel
DOT2Abs
POT2Rel
DOTs
DRAR
DREcal
DS1

pSi1C
51.0ld
DsS2
DS3
DS4NA
DS4XNA
DSYmenu
D3YS
DUAI

DUTy
D.Points
D.WiINBoitom

D.WiNLeft
D.WINRight
D.WINTop

E

ECHo

EDGe

EMPty

ENCdg
ENH_accuracy
ENV

EOL

EQ

ER

ERMethod
EVEN

EVENT

EXErr
EXTAttenuation
EXTCoupiing
EXTernal
EXWarn
EYEPattern

F

FAlied
FALItime
FASt
FEEt
FEOQI
FDDI
FFT
Flitering
FLAgging
FMOde
FORCe
FORMat
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FPAnel INPut MINUs OQual REFXsition
FPNext INTENSsity MLEvelmode OR RELative
FPS iNTernal MMOde CUTput REMAIning
FPSList INWarn MODe OVErshoot REMove
FPSNum MPAram RESet
FPUpdate J MSB P RHO
FREq JTter MSLIst PAlred RHOFactor
JITTLOcation MSLOpe PANzoom RHOPos
G JITTLEve! MSNum PARIty RHOZero
GPIb JITEhistpt MSYs PASsed RI
GRADed MTRack PCTg RIGHht
GRADFirst K MTRANS PDElay RiSetime
GRAticule N PERiod RMSDev
GRLocation L NAVg PERSistence RMZone
GT LABADs NCQunt PHAse RQS
LABel NCUrrent PINdex RS5232
H LABRel NENv PINgG RUN
H1Bar LEF} NF PIN24
H2Bar LENch NGRAded PLUs S
HAMming 1 EVel NHISt.pt PORt SAMId
HANRIng LF NMAsk POS SATuration
HARd LFCr NOQlse POWeron SCReen
HARMonic LIGhthess NOISLocation PP SEConds
HBArs LINear NOIS.histpt PREscaler SElect
HERez LMOde NONe PRiNter SENsitivity
HiFreq I MZone NOGRmal PINTIng SET
HiPrec LOCate NOTrg PROPvelocity SETSeq
HiRes LOG10 NR.pt PROXimal SETZero
HISTogram LONgform NT PTimt SFRequency
HIST.pt LOOpgain NULI SHift
HISTScaling LOWer NVRam R SIGMAT
HMAg LSB NWAVrm RATe SIGMA2
HMOde LT NWFm REAdout SIGMA3
HNUmber RECall SiNgle
HOLdoff M 0 RECOrd SLOpe
HORiz MAIn OC1 RECTanguiar SMAgnitudeSMOde
HPGI MAINFos otz REDuced SMOFfad|
HPOsition MANua! 0C24 REFAmplitude SMQothing
HREfpt MASK OC3 REFBaseline SNRatio
HUE MASKDefine 8832 REFErence SOFt
HW MASKStat 0Co REFFiltering SONet
MAX REFLEvel SOUrce
| MAXTranum ODD REFLMzone SPEaker
D MEAN OFF REFMesial SPLit
IDLe MEAS OFFSet REFREsh SPOoling
|EEE MESial OHMS REFRmzone SRQmask
INActive METors ON REFSEt STARt
INChes MPFiltering ONCE REFSLope STAT
INErr MID ONUI REFSNratio STATHist
INFinite MIN OPGmpl REFTOpline STATIstics
NIt OPTional REFTRace STATUs
B-2
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STByte
STD
STDDev
STM1
STO
STOLIst
STONum
STOP
STOPBits
STORe
STORE_recalt
STRing
STS1
STS3
STSX3
SW

T
TBCalmode
TBMain
TBWin
TDRAmMpliude
TRRDelay
TDRPolarity
TDRState
TEK4692
TEK4696
TEK4697
TESt

TEXt

TF

THD

TIFf

TiMe

TO

TOFiset
TOPBase
TOPline
TOTal
TOTRAce
TRAce
TRACK
TRAList
TRANS
TRANUmM
TRG
TRIAngutar
TRigger
TRSep
TYPe

U

uin

UN

UNDEF
UNDershoot
UNDO
UPPer
UPTime
UREcall
USEr
USEREye
USERMask
UTILITYH
UTILITY2

1’
ViBar

V2Bar
VARiable
VBArs
VECiors
VERBose
VER?
VOLis
VPCutve
VPEak
VPQOsition
VSlze

w

WAIT
WAVrm
WFid
WFMCaic
WFMPre
WFMScaling
WHOle
WIDth
WIN
WINDow
WINList
WINNum

X

X1

X10

X2

X5
XCOord
XDiv
XINcr

XMu
XQuUal
XSize
XTNd
XUNIt
XY
XZEro

Y

YCOord
¥YDiv
YMUI
YQUal
YSize
YTEnergy
YTMns area
YTPIs_area
YUNIt
YZEro

Z
ZERCPoint

Appendix B: Heserved Words
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Appendix C:
Character Sets

The character sets include standard ASCII characters and a special set of
characters that include math, Greek, European, Spanish, and graphic
symbols,

The special “escape” characters are formed by putting an ASCll escape
character (decimal 27) in front of ancther ASCH character. For example, to
place an integral math symbol { [ } on the instrument display, enter an
escape character (represented by <ESC >} followed by the letter d.

TEXT STRING:"<ESC>d”

For more information on placing characters on the display, see the TExc
command entry in the Command Sef chapter.

The character-set tables begin on the following page.

ASCII Character Set

0 1 2 3 4 5 5] 7

a o Vol v w B 1u &y P 5 m P
1 o Ry s bde e Ay 9 14 a TE
2 s o % ods 2y Ml 2 s Ble Rix bignor
3 do % s By * g 3 le Cls S s & |us s
4 o Fde B ls $ s 4 e Dle T lwd |t
5 s %l Y%ly % s S5 le BEls U jw e |m u
6 ¢ kwm Y w & 6 i Fola Vol f ooV
7 Lol % | " e 7 in B e Kiw g gy W
8 s 5 dn Sle Ulg 8 la Hilg Xjuw b gy x
9 s Tl %y Vs 90 T w Y w i lxod
A w o Folw % e ¥ g P I A VRN B PP
B wo T o % g Tle 3 75 K 1 t e K [m (

< . = s 4 &0 < 76 L o 08 1 124 !

& o % le % le mla T s Milae 1 om0}

£ PR ¥ > 0w Nja ™m0 jm ”
¥ ! % ¢ % Tar s e ? s 0 |es _ fm oo |nrow
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Escape Character Set

G H 2 3 4 53

c ¢ B : R 52kco£0r ] & i Tlew 7 & % |w

! H & {; A j;Coéor 2 s @ % |u 8 te Y |m A
2 PR : I PR ;CO[WS 5@ w ¥ ola @ v |w [E
3 s b je i ;COEOM 51 o % lw % e Yl E
4 4 U w A .-zs*cclms 52 S &1y 7 lw | w1
5 s U |y & j;CoiorG 5 o € |y ¥ |w ¥ |
5 f & lp A _:;COIDY? 5 o f oje Yol jus )
7 7 & 23 ] 39 55 71 F 0@ m A lw P
8 ¢ & Ju B | 5 2 8 s % b T ot
9 s & | E |4 57 ot oles b s | +
A w P lx B g 58 o ¥ dw $ s o ™
B v & |y e |y 5 ok la ¥ e $ l‘
C e B &1, 0 w0 A de B lwe 20 '1
D 13 B | B 61 o A la ¥olw ©@ ] L
E v § |ln § ol 2 ] w ¢ | ® e T
¥ FERN T B T A X 70D e o®w o= g I

*These color indices can be used to produce colored text on the display
with the TExt command. The color indices correspond to the display colors
defined with the COLor<ui> command. See the Color Indexes table in the

COLox <ui> discussion in the Command Sef chapter.

To produce colored text, preceed text with one of these escape characlers.
The TExXt command aliows multiple color changes per line of text. Refer to
the Command Set chapier.

C-2
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Appendix D:
Utility Programs

These are some comrnon operations that can be performed from the exter-
nal interface:

. Taking measurements

®  Binary waveform transfer into an array

a  Storing and recalling front panel setings
Handiing SRQs (instrument service requests)
w  String transfer to the instrument display

The foliowing programs demonstrate these utilities on popular instrument
controllers.

Setup These applications are for use with IBM PC-compatible computers config-
ured with a National Instruments GPIB-PC Interface Card. A compatibie
computer with a simitar GPIB interface card can also be used. These pro-
grams are written in Microsoft QuickBASIC, Version 4.0.

We also show Hewlett-Packard 200 and 300 Series controller versions of
these programs. These programs are written in HF BASIC, Versions 2.1
through 4.0.

Interface Configuration

Set up the GPIB paramaters of the instrument as shown in Table D-1.

Table D-1: CSA BO3A or 11801B Interface Configuration

GPIB Function Selection
Mode TalkListen
Address 1
Terminator EQI/LF
Debug Off
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Computer Interface Configurations

The following information describes how to set up your GPIB driver system
for using these programs,

IBM PC-Compatible Computers — require you to invoke the configura-
tion program for your GPIB interface. For example, for the National Instru-
ments GPIB-PC interface Card, invoke the ibconfig.exe file and foliow the
instructions.

The foilowing illustrations show the appropriate configuration for using these
utifity programs.

Figure D-1 shows how your GPIB driver board characteristics should be set,
and Figure D-2 shows how your device (instrument) characteristics should
be set.

Hational Instrumcnis Board Characteristics 18% BC-4T
Soard: GP1RB SELICT (use right/left arrow keys):
Primary GPIB Address .......... 13

Secondary GPIE Address ........ NONE

Timeout setding .....oo0vin.. Tids

EOS buyte ... iiiniininnn, 28K

Terminale Read on EOS ......... ]

et EOL sith EGS on Weite ..... i

Type of compare on EOS ........ 7-hit

Set EOF w/'last byte of Write .. yes

FC2 or PC26

Board is System Controller ..., yes

Local Eockoot on all devices ., mp
Disasle Autc Sarial Pollivg .., yss

High-speed tining ............. ysg

Interrupt jumper setting ...... ?

Base I/0 Address .............. BZE1H

D chawnel ... ..., L

Fi! Help FZ: Explain Finld F&! Beset Value 90 Return to Map

Figure D-1: GPIB Driver-Board (GPIB) Settings

D-2
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National Instruments Device Characteristins 1M FC-AT
Device: TEH1LK ficcess: GYENG SELTCT f{use vight/lelt arvrow keus):
Prinary GFIB Address s 1 Bta 38
Senondary GPIR pddress ...... .. NONE
Timeout setting ...o..00voo it Tifls
BOS bute ..o agl
Terminate Read on EOS ... .. .1\, w0
Set EOT with EO% on ¥rite ..... no
Type of compara an EOS .. ...... ¥-bhit
Set EGI w/iast byte of Weite .. yes
Fi: Help F2: Expiain Fisld 76 Reset Value F9: Return {o Map

Figure D-2: GPIB Driver-Device (CSA 803A or 11801B) Settings

HP 200/300 Series Controllers — These programs require you to load
the accompanying “1/Q" file for your controlier.

NOTE

Refer to your HP 200 or 300 Series conlroller prograrmming manual

for configuration details.

NOTE

in these examples, it is assumed that the “@Br” and "BR%" vari-
ables identify the instrumert assigned to the GPIB port of your

controller,
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IBM PC-Compatible

The following five program examples are for IBM controlters.

Controller

Taking Measurements

CALL IBFIND{"teklik”, bd%)

CALL IBWRT(bd%, "MSLIST1 PER,FRE(Q,MAX,?P,RISE,
FALL ;MEASTI?" )

msgsS = SPACES(200)

CALL IBRD(bd%, msg$)

PRINT msgs

END

Transferring a Binary Waveform into an Array

REM WFM I/0 for the 11k scope using Microsoft

QuickBASIC 4.0 & BC 6.0

CALL ibfind({*tekllk”, bd%)

CALL ibwrt{bd%, "“LONGFCRM ON;SELECT?")

msg$ = SPACES (80): CALL ibrdi{bd%, msg$)

CALL ibwrt({bd®, "ENCDG WAV:BIN;BYT.OR LSB;
OUTPUT ‘4 MIDS (msgs, 8, 6))

CALL ibwrt(bd%, "CURVE?”)}

CALL 1lrd{bds, msgs, 20)

hbyvtes = “ 7: lbytes = * *

CALL 1lrd(bd%, hbyte$, 1): CALL ilrd(bd%, lbytes, 1)
bytes = ASC{hbyvtes) * 256 + ASC{lbvtes)

nr.pt = {bytes - 1) / 2

DIM wim$ {nr.pt)

CALL ibrdi(bd%, wim% (), bytes)

CALL ilxd{bd%, msgs, 1)

SCREEN 2: WINDOW (0, -32767)-{nr.pt, 32767
PESET (0, wfm%(0})

FOR 1 = 0 TO nr.pt - 1: PSET (i, wfm%{i)): NEXT
END

Storing and Recalling Front Panel Settings

CALL ibfind{“tekilk”, bd%)

CALL ibwrt {(bd%, "ENCDGE SET:BINARY;SET?”)

megs = SPACES (5000)

CALL ibrd{bd%, msgs)

INPUT "Press Enter to send the setup back Lo the
scope”, AS

CALL ibwrt{bd%, msgs$)

END

D-4
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Handling SRQs

CALL ibfind("tekllk”, bd%)
CALL ibwrr {bd%, “SROMASK USER:ON;RQS ONY)
PRINT "Press the RQS icon on the CS8SA 803A/11801B (Esc to
exic)”
WHTLE INKEYS<>CHRS (27)
GOSUB POLL:
WEND
END

POLL:
msgs = SPACES (80)
sthyte%=0
call 1brsp(bd%, stbvie%)
IF sthyte%<>0 THEN
CALL ibwrt (bd%, "EVENT?")
CALL ibrd(bd%, msg$)
PRINT “Status bvte:”;stbyte%
PRINT mag$ : PRINT
END IF
RETURN

Transferring a String to the CSA 803A/11801B Display

CALL ibfind("tekllk”, bd%)

X = 5: REM x: {0 to 45}

y = 5: REM yv: {0 to 31}

texts = "'hello there world’”

megd = "text x:” + STRS{x) + ",y:" + STRS(y) =+
",string:” + texts

CALL ibwrt{bd%, msg$)

END
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HP 200 & 300 Series
Controllers

The

foliowing five program examples are for HP controliers.

Taking Measurements

1¢
20
30
40
50
60
70

Tra

1o
20
30
40
50
60

70
80
ac
LG0
110
120
136
140
150

DIM Meas$S[200]
ASSTGN @Rr TO 701;ECL CHRsS{10) END

QUTPUT @Br; "MSLIST1 PER,FRE,MAX, PP, RISE, FALL"Y

QUTPUT @Br; "MEASL?”
ENTER @Br;Meass
FRINT Measg$

END

nsferring a Binary Waveform into an Array

ASSIGN @Br TC 701;EOQL CHRS{1i(0) END

ASSIGN €Brbin TC 701;FORMAT OFF

QUTPUT EBr; "LONGFORM ON”

QUTPUT @Br *YSELECT?”

ENTER @Br;Traces

OUTPUT GRx; "ENCDG WAVFRM:BIN;BYT.OR MSB;
OUTPUT "&TracesS[8]

QUTPUT @Br; "CURVE?”

ENTER @Br USING “#,20A,W";Header$, Bytont

Nr_pt = {Bytent-13/2

ALLOCATE INTEGER Curve{l:Nr_pt)

ENTER @Brbin;Curve (™)

ENTER @Br USING “B”;Cksum

PRINT Curve({*)

DEALLCOCATE Curvel(*)

END

Storing and Recalling Front Panel Settings

10
20
30
40
50
70
80

DI¥M Settings$[5000]

ASSIGN @Br TO 701:80L CHRS$(10) END

OUTPUT @Bx; "ENCDG SET:BINARY;SET?”

ENTER @Br USING “-XK";Setting$

DISP “press CONTINUE to reset the f{ront panel”
CUTPUT @Rr;Setting$

END

60 PAUSE
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Handling SRQs

10
20
340
40
50
&0
70
80
g0
100
110
120
130
14¢

Transferring a String to the CSA 803A/11801B Display

DIM BEvent$i100]

ASSIGN @Br 7O T01;EOL CHRS{10) END

CN INTR 7 GOSUB Poll

ENABLE INTR 7;2

CUTPUT @Br; "SROMASK USER:ON;ROS ON”
DISP “press RS icon on CSA 803A/11801im~
GOTo 70

POLL:: Stat = SPOLLI{701)}

CUTPUT E@Br; "EVENT?”
ENTER @Br;Events
PRINT Stat, Events
ENARBLE INTR 7
RETURN

END

10 DIM Text$i100]

20 ASSIGN @RBr TO 701;EQL CHRS(10) END

30 INPUT "TEXT: 7, Texts, "LOCATION: *,X,Y
40 QUTPUT @Ry *TEXT X:7;X;",¥Y:":¥:",

STRING: ' "&Text$&" "

50 END
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Appendix E:

GPIB Interface Functions

GPIB Interface
Functions
implemented

Table E-1 lisis the GPIB interface function and electrical function subsets
supporied by the CSA 803A and 11801B with a brief description of each.

Table E-1: GPIB Functions

interface
Function

Subset

Meaning

Acceptor
Handshake

AH1

The instrument can receive multi-line mes-
sages across the GPIB from other devices.

Controlier

Co

No Controlier capability; the instrument cannot
control other devices.

Device Clear

DCA

The instrument can respond both to the DCL
(Device Clear) interface message, and to the
Selacted Device Clear {SDC) interface mes-
sage when the instrument is listen-addressed.

Device Trigger

DTO

No Device Trigger capability; the instrument
doas not respond to the GET (Group Execute
Trigger) irterface message.

Electrical

E2

The instrumeni uses tri-state buffers, which
are optimal for high-speed data transfer,

Listener

L4

The instrument becomes a listener when it
detects its listen address being sent over the
bus with the ATN line asserted. The instrument
ceases to be a listener and becomes a talker
when it detects its talk address being sent
over the bus with the ATN line asserted.

Parallel
Poli

PPO

No Parallel Poll capabiiity; the instrument does
not respond to PPC (Parallel Poll Configure),
PPD (Parallel Poll Disable), PPE (Parallel Poll
Enable), or PPU (Paraliel Poli Unconfigure)
interface messages, nordoes it send out a
status message when the ATN and EOl lines
are asserted simultaneously.

Remote/local

HL1

The instrument can respond to both the GTL
{Go To Local)y and LLO (Local Lock Outy inter-
face messages.
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Table E-1: GPIB Functions (Cont.)
Interface Subset Meaning
Function
Service SR1 The instrument can assert the SRQ line to
Request notify the controller-in-charge that it requires
service.
Source SH1 The instrument can initiate mutlti-line mes-
Handshake sages to send across the GPIB to other
devices.
Taiker 15 The instrument becomes a talker when it

detects its talk address being sent over the
bus with the ATN line asserted. The instrument
ceases to be a talker and becomes a listener
when it detects its listen address heing sent
over the bus with the ATN line asserted. The
instrument also ceasses o be a talker when i
detects another device’s talk address being
sent aver the data lines with ATN asserted.
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Appendix F:
System Event Handling

Status and Event Status bytes and event codes combine to represent common instrument
. system events. Figure F-1 shows the remote interface status and event
Reportmg SyStem reporting system of the instrument and summarizes its major elements.
These elements will be discussed in the following pages.

Te Controiler To Coniroller
A5-232-C GPIB
Port Port
A 3

RS-232-C GPIB

Event Event

Handler Handler
18-232-C Port-independent GPIB
Port—dependent : Events Port-dependent
Zvents Events

Figure F-1: Remote Interface Status Reporting System Block Diagram

The system events that are generated by the instrument are handled as
either port-dependent or port-independent events.

Port-dependent Events

A port-dependent event is generated when one of the following system
status conditions occurs:

®  Command error
» Execution error
»  Execution warning

Port-dependent events are returned only to the port responsible for the
event. For example, if the instrument detects 2 command errer in an
RS-232-C-only command, the event associated with the error will be
returned only to the RS-232-C port.
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Port-independent Events

Port-independent events are always returned to both the GPIB and
RS-232-C ports. A port-independent avent is generated when one of the
following system status conditions occurs:

Internal error
Internal warning
Operation complete
Power-on

User request

System Event Handling Priorities

Since more than one event may occur before a GPIB or RS-232-C condroller
can respond to a service request, the instrument uses priorities to report
events. See Table F-1.

Table F-1: Event Priorities

Priority Event Class
1 Power On
2 Command error

Execution error
Execution warning
Internal error
internal warning
Operation complete
User request

No status to report
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RS-232-C Event

Handling

Figure F-2 is a block diagram of the RS-232-C event handler. The event
handter consists of two software registers (SB and EC in the itlustration) for
the current status byte and current event code, and a LIFO (fast-in first-out)
buffer.

EVENT?
To Controller Polled EC
Via Seriat Poll
HW SP Register
tE
(Current 3B} Current EC
A
SROMASK " SB
New o Filter Register
Event \ FLl?
Yes
GPIB Have
Event LIFD |—g Registers
S8= Status Byte Buster Emptied?
EC= Event Code
SP=Serial Poll

Figure F-2: RS-232-C Event Handling

When a new event is passed 1o the event handler, the instrument checks the
SROMask for that event. If the SROMask is off, the event is discarded. If the
SRQMask is on, the instrument checks to see if the current status byte
register is empty {has “no status to report”). If it is empty, the evert handler
latches the new status byie and event code into the current status byte and
event code registers. Once these registers contain data, all subsequent
events are stacked in a 40-event LIFO buffer. Should a new event cause the
LIFO buffer to overflow, the oldest event in the buffer is discarded.

Reading the RS-232-C Current Event Registers

An RS232 sTayte? query returns the contents of the current status byte
register. This is a nondestructive read.

An RS232 vENT? guery returns the contents of the current event code
register and, assuming the LIFO buffer contains event(s), moves the top
LIFO event into the current status byte and event code registers. I the buffer
is empty, the current status byte is changed to “No Status To Report™ and
event code 400 is written to the current event-code register. In effect,
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EVENT? causes the RS-232-C event handler to update its software registers
and make the next event (if any) available for subseguent sTByte? or
EVENT? queries,

GPIB Event Handling

Figure F-3 is a biock diagram of the GPIB event handler. This event handier
consists of two software registers (Polled EC and Current EC in the illustra-
tion), & LIFO buffer, and the IEEE STD 488 serial poll register {a hardware
register}.

Operation of the GPIB event handler depends upon whether GPIB RS is set
{0 ON or OFF.

NOTE

The RS-232-C current-status-byte software register is functionally
equivalent to the serfal poll hardware register diagram shown in
Figure F-3.

Event Reporting When GPIB RQS is Off

When GPIB rQS is off, the polled event code register is not used when a
new event is passed 1o the event handler. if the SROMask for an evert is off,
then the event is discarded. However, if the SROMask for the event is on, the
instrument checks to see if the current status byte register is empty or has
“no status to report.” If it is empty, the event handler latches the new status
byte and event code into the hardware serial poli register and current event
code register. Once this latched state is entered, all subsequent events are
stacked in a 41-event LIFO buffer. Should a new event cause the LIFO buffer
to overflow, the oldest event in the buffer is discarded.

Notice that when GPIB rQs is off, the GPIB event handier hehaves virtually
the same as the RS-232-C event handier, with the exception that the current
status byte is stored in a hardware register and not in a software register.

Reading the GPIB Current Event Registers (RQS Off)

A GPIB controller uses an IEEE-STD-488 serial polt to read the contents of
the hardware setial poll register, which is identical {0 the current status byte
register. This is a nondestructive read. There is no instrument command
provided to read the GPIB hardware serial poli register.
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EVENT?
To Controller Polled EC
Via Serial Poll
HW 8P Register
{Current SB) Current EC

¢/ SB
New —w SRQ.MASK Register
Filker
Event

Full?

| Yes Yes

GPIB Have
Event LIFO }—m Begisters
S5B= Status Byte Buffer Emptied?
EC= Event Code

SP=Serial Poll

Figure F-3: GPIB Event Handling

A GPIB svENT? guery command returns the contents of the current event
code register and, assuming the LIFO buffer contains eveni(s), moves the
top LIFO event into the current status byte and event code registers. I the
buffer is empty, the current status byte is changed to “No Status To Report”
and event code 400 is writien to the current event code register. In effect,
EVENT? causes the GPIB event handler to update its hardware and software
registers, and make the next event (if any) availabtle for subsequent serial
polls or EVENT? queries,

NOTE

When RQS is off, oniy the EVENT? guety updates the event han-
dler’s software and hardware registers. Repeated serial polls
simply return the same status-byte value.
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Event Reporting When GPIB RQS is On

When a new event is passed to the event handler, the same cperations are
executed as when GPIB rQs is off. The only difference is that bit 7 of the
status byte of the new event is set, causing the instrument to assert SRQ
after writing the status byte to the serial poll register.

Note that when GPIB ros is on, the polled event code register is significant.
At power-on or whenever RS is turned on, this register is initialized with
event code 0, which is referred to as the NULL event. The description string
of the NULL event is:

"ROS 1s ON...sgtatus byte pending”

Reading the GPIB Current Event Registers (RQS On)

When GPIB rOg is on, it is the IEEE-STD-488 serial poll (not the EVENT?)
that causes the event handler to update its event registers.

When the instrument asserts SRQ, an external controller must first serially
poli the instrument to read the status byte of the system event that just
occurred. The instrument responds to the serial poll by moving the current
event code register contents into the polled event code register. The
instrument next checks for pending events in the LIFO buffer. If found, the
instrument moves the status byie of the top event into the hardware serial
poll register, thus updating it and causing the instrument to generate
another SRQ. At the same time, the event code for top event is moved into
the current eveni code register, thus updating it. However, if no events are
pending in the LIFO buffer, the instrument moves a status byte into the
harcware serial poll register that indicates No Status To Report, and its
corresponding event code 400 is moved into the current event code register.
No SRQ is generated under these conditions.

if a controlier sends an =vENT 2 following the serial poll, the instrument
returns the contents of the polled event code register and indtializes it to the
NULL event. Then, at the next serial poll, the instrument again moves the
contents of the updated current event code register into the polled event
code register. This operation ensures that the status byte and the potied
event code.
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Summary of Important Points When RQS is On

8 The EVENT? query returns the contents of the polled event code
register.

B The proper sequence for reading event registers is to first serial poli the
instrument and then, if more information is desired, follow up with an
EVENT? query.

1 When zvENT? returns the NULL event, the instrument is signaling that a
new event has occurred and its status byte must first be polled before its
event code can be gueried.

® If more than one event is pending and the instrument is serially polled
twice with no intervening EVENT?, the event code associated with the
first polled status byte is lost,

Turning On the RQS Icon with SRQAMASK USER

The srOMask UsSEr command allows you to make a Request for Service
{RQS) from the front panel. When $rgMask USEx is on at either the GPIB or
RS-232-C port, the instrument displays an RQS icon on its front panel. See
Figure F-4. When initially displayed, the RQS icon is not highlighted and is
not selected. When you touch the RQS icon, the icon is highlighted and an
avent 403 (Front panel RQS icon selected) is reported to the ASCI
port. When srQMask USEr is off at both ports, the icon is not displayed.
Since both USEr masks are off by default at power-on, the RQS icon is not
vigible at that time.

The RQS —=( 755 e
lcan i Ll fedtnidi Titiee

Figure F-4: RQS lcon on the Front Panei Display
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The RQS icon changes from selected to not selected under any one of these
cireumstances:

Both GPIB sroMask USEr and RS are on and a GPIB controller
serially polis (and thereby clears) the status byte associated with event
code 403.

The GPIB sroMask USEr is on and RQS is off and a GPIB controlier
uses EVENT? to read (and thereby clear) event code 403 from the GPIB
event stack.

The R8-232-C SrRQMask USEr is on and an RS-232-C controlier uses
EVENT? to read event code 403.

The GPIB srRQMask USEy is on and DCL (Device Clear) or SDC
(Selected Device Clear) is received at the GPIB port. in this situation, all
pending events (including event 403) are discarded. RS-232-C DCL has
the same effect (assuming the R$-232-C sROMask USEr Is on).

The GPIB arQMask USEr is on and event code 403 is discarded from
the GPIB stack. This situation arises when a GPIB controlter does not
guery the GPIB event stack and subsequent instrumert events cause
the stack to overfiow. When event code 403 is discarded, the message
Request for external service ignored appears on the screen.

If the R5-232-C sroMask USEr is on and the above condition appears
at the RS-232-C port, the instrument takes the same actions as it did for
the GPIB interface. '
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Events Reported at Instrument Power-On

When the instrument is powered on, diagnostic tests automatically execute
{uniess bypassed with hardware straps). When the diagnostics compiete,
nondiagnostic firmware in the instrument takes over and the remote
interfaces are activated. The instrument then reporis power-on status: event
401 {power on) if diagnostics passed or were bypassed, or event 394 if
diagnostics failed. Specific information about diagnostic failure can be
obtained with the DIag? query-only command.

Foliowing the power-on status report, the integrity of the instrument
nonvolatile RAM (NVRAM) is checked and, if found to be unsatisfactory, one
of the following events is reported:

®  Event 657 — NVRAM was completely initialized and all stored settings (i
any) were discarded. This event is typically reported when the NVRAM
battery fails.

m  Event 658 — This is the same as event 657, except that the foliowing
conditions are not initialized from the factory settings: mainframe link of
the UID? command, the number of times the instrument has been
powered on, and the length of time the instrument has been powered
on.

Event 658 is typically reported when bad settings are passed to the
instrument from an external interface, causing a software crash. In this case,
event 858 is reported when the instrument is subsequently powered off and
then on.
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Glossary

Acquisition
The process of repeatediy sampling the signals coming through input
channels, and accumulating the sampies into fraces.

ASCII
Acronym for American Standard Code for Information interchange.
ASCIl is a standard eight-bit code used by many computers and data
terminals.

Asynchronous
Relating to data transmissions which are not synchronized through a
system clock. Also, errors which are not synchronized with a command.

Autoset
A means of letting the instrument set itself to provide a stable and mean-
ingful dispiay of a given trace.

Averaging
Dispiaying a trace that is the combined result of several acquisitions,
thereby reducing random noise.

Baseline Correction
The process of maintaining the displayed vertical placement of a trace,
correcting for changes in the signal levels that would ordinarily move the
trace up of down.

Binary Block
Tektronix-specified format for binary data transmissions:
%, <byle count> <data value> <data value> ... <data value>
<checksum>.

BNF
Acronym for Backus-Naur Form, which is a formal language structure for
syntax definition.

Channel
A place to connect a signal or attach a network or transmission line to
sampiing heads. Also, the smailest component of a trace expression.

Channel Number
The number assigned to a specific signai input connector. The top
channel of the left-most sampling head compartment of the mainframe is
always mainframe channel 1, regardiess of any repositioning or omis-
sion of sampling heads,

Checksum
Checksum comparison is a serial communication operation used to
verify data accuracy by comparing the sum of data received against a
previcusly computed sum (checksum).
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Color Graded
A display mode in which the instrument displays regions of a trace in
different colors according to the densities of displayed points {based on
multiple acquisiticns of the irace) in that region.

Complex trace
A trace with a trace expression beyond a single channe! specification.
Any frace using a numeric vaiue, a function, a reference to a stored
trace, or an arithmetic operator is a complex trace. However, using the
average function does not make a trace complex.

Concatenate
To link commands together.

Cursor
Any of four styles of paired markers that you position with the knobs or
CURSor commands, The instrument displays the positions of the cur-
sors and the distance between them, in axis units.

DCE
Acronym for Data Communications Equipment. The instrument is config-
ured as a DCE device as defined in the EIA standard RS-232-C.

Debug Mode
Copies input data from either the GPIB or the RS-232-C interface to the
front panel display for program troubleshooting.

Default Measurement Parameter
A value from the default set of measurement parameters. The operator
can change the default values. Whenever a trace is created, the mea-
surement parameters are copied from the default set.

Device-Dependent Message
Messages initiated by a controller that can only be understood by a
specific device. The entire command set are the primary device-
dependent messages for the instrument.

Distal
The point farthest (most distant) from a reference point. As used in the
instrument, the ending measurement point for some timing measure-
ments.

DMA
Acronym for Direct Memory Access. DMA capability is a feature available
in some controliers that transfers data directly into memory by
bypassing the central processing unit (CPU). The instrument comes
standard with a GPIB-compatible DMA.

DTE
Acronym for Data Terminal Equipment which is a computer or terminal
as defined in EIA standard R5-232-C.

DUT
Acronym for Device Under Test.

EIA
Acronym for Electronics Indusiries Association.
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Enveloping
Displaying a trace that shows the extremes of variation of several
acquisitions.

Escape Character Set
An alternate character set that is accessed by including an ASCli es-
cape character (decimal 27} in front of the appropriate ASCII character.

Fioating Point Value
A type of numeric argument (<NR2> or «NR3>} that includes a decimal
point and may include an exponent.

GPiB (General Purpose Interface Bus)
The GPIB interface is an eight-bit parallel bus that aliows remote com-
puter conirol of the instrument and other synchronous devices. GPIB
characteristics are specified in [EEE STD 488 1978,

Hardware Measurement
An autormated measurement that is captured by special circuitry that
monitors signals directly, as opposed to software measurements that are
derived from acquired trace samples.

Histogram (Display)
A statistical function, selected from the Display Modes major menu, that
displays a graph of the statistical distribution of acquired sampie points.
The histogram graph may be calculated for either the horizontal values
or vertical values of the sample data. The histogram is performed on the
selected trace within a window defined by the user with the the Histo-
gram Limits.

Histogram (Measurements)
The instrument performs a histogram algorithm on a trace to determine
some measurement parameters, such as topline and baseline. This
measurement histogram is not directiy controliable by the user.

Horizontal Reference Point
The point about which the trace is expanded or contracted when hori-
zontal size adiustments are made. The horizontal reference point re-
mains anchored as the rest of the trace grows or shrinks around it.

IEEE STD 488
The Institute of Electrical and Electronic Engineers specification for the
GPIB interface.

Infinite Persistence Mode
A mode of operation where the instrument displays newly acquired trace
data points and keeps the previously acquired data points on the
sCreen.

initialize
Setting the instrument to a completely known set of default conditions.

Internal Clock
A trigger source that is synchronized with the Calibrator signal.
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LIFO
Acronym for the Last-In First-Out method used to process /O buffer
contents.

Loop Gain
Adjusts the capability of the sampling head to respond to large changes
between samples. Excessive loop gain causes the sampling head to
overshoot large transitions, while insufficient loop gain causes the sam-
pling head to undershoot transitions.

LSB
Acronym for Least Significant Bit or Least Significant Byte.

Main
Refers to the primary time base used for acquiring data. See Window.

Major Menu
The menu that is dispiayed af the bottom of the screen alongside the
Knob menu. One of the several major menus is aiways displayed.

Mask

A displayed, user defined polygon with up to 50 vertices used for Mask
Testing.

Mask Testing
Testing of the selected trace against one 1o ten user defined masks.
Sample points falling within the masks are added to a count which may
be used to control acquisition.

Measurement
An automated numeric readout that the instrument provides directly
from the displayed trace in real time, without operator intervention.

Measurement Parameter
One of several control/command parameters that the instrument opera-
tor can exercise over the automated measurement process.

Measurement Statistics
The accumulation of a history of individual measurement readouts,
showing the mean and standard deviation of a selected number of
sampies.

Measurement Tracking
The process of automatically adjusting the measurement parameters to
reflect changes in the trace.

Mesial
The middie point of a range of points. As used in the instrument, the
middie measurement point between proximal and distal points for timing
measurements.

MSB
Acronym for Most-Significant Bit or Most-Significant Byte.

Nonvolatile RAM (NVRAM)
Random access memory (RAM) with a battery backup system to prevent
the loss of data in case of power failure.

G-4

Glossary and Index



Glossary

Offset Nulling
Adjusts the DC voltage accuracy of a sampling head by nulling offset
errors in the sampling head so that the DC output voltage equals the DC
input voltage.

Parse
To decode or analyze data according to a syntax.

Persistence
The amount of time a data point remains dispiayed. There are four
persistence modes available in the CSA 803A and 11801B: Normal,
Vatiable, Infinite, and Color Grading.

Pixel
A visible point on the display. The dispiay is 551 pixels wide and 704
pixels high. Each pixel may be set to one of eight predefined colors.

Proximal
The point nearest {in closest proximity} to a reference point. As used in
the instrument, the beginning measurement point for timing measure-
ments.

Quoted String
An element of instrument command syntax (<gstring>). A quotad
string is required by some command arguments and returned as
responses to specific queries. The <gstring> elementis enclosed by
guotes and can be any of the characters defined in the instrument
character set.

Record Length
The number of samples (data points) that make up a trace.

RS-232-C
An interface that aliows remote operation of the instrument via a control-
ler or terminat. Serial asynchronous data can be transmitted betwsen
the instrument and another device as defined in ElA standard R5-232-C.

Sample Interval
The time interval between successive samples in a trace record.

Sampling Head
A high-performance amplifier unit that captures the incoming signal and
reports the sampled data to the mainframe. Sampling head uniis can be
selected for specifications that best suit your application.

Scalar
A specific quantity that has magnitude but not direction {a reai number,
not a vector).

Selected Trace
The highlighted (brightest) trace of a muiti-trace display. The selected
race is the trace that is acted on by the knobs, menu selectors, and
commands.

Setting
The state of the front panel and system at some given time,
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Signed integer Value
A type of numeric argument (<NRr1>) which is an integer with a leading
sign.

Smoothing
Processing applied by the sampling head prior to the digitization of a
trace, to reduce apparent noise. With smoothing, the sampling head
samples the signal 8 times instead of once, and the average of the
samples is then used by hardware measurements and the digitizing
circuitry.

Software Measurement
An automated measurement that is derived from acquired trace sam-
pies, as opposed to hardware measurements that are captured by
special circuitry that monitors the signals directly.

Stored trace
A trace record with aftributes that is saved in a dedicated area of
meamaory.

Synchronous
Data transmission in which timing is provided by a clock in the sending
unit.

TDR
Acronym for Time-Domain Refiectometry. TDR is a method of character-
izing a transmission line or network by sending a signal from one end
and monitoring the electrical reflections. The CSA 803A and 11801B are
compatible with TDR technology when used with a TDR-capable sam-
pling head.

TDR Amplitude
A sampling head adjustment for the ampiitude of the TDR pulse,

Tektronix Codes and Formats
An shortform title for the Tekironix GPIB Codes, Formats, Conventions,
and Features internal standard. The instrument syntax and commands
comply with this internal Tektronix standard.

Time Base
The time-dependent specifications that controt the acquisition of a trace.
The time base determinas when and for how long to acquire and digitize
signal data points.

Trace
The visible representation of an input signal or combination of signals.
Synonymous with waveform.

Trace Expression
The definition of a displayed trace. It can include ohe or more channels
combined arithmetically and modified by functions.

Trace Number
A number assigned by the instrument to identify a trace. Disptay traces
are numbered 1 through 8. A new frace is aiways given the lowest
avaiable number.
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Tracking
The process of automatically adjusting the measurement parameters or
window position to reflect changes in the trace.

Trigger
An electrical event that initiates acquisition of a trace record and to
which time attributes and measurements are referenced,

Truncate

To delete less significant digits from a number. Truncation reduces
precision.

Twos-Complement
A representation of negative numbers used by digital computer systems
to facilitate arithmetic processing.

Uptime
The number of hours the instrument has been powered on.

Unsigned integer
A type of numeric argument (<ui=>} which is an integer without a leading
sign {for example, TRACE <ui> Of TRACE3).

Variable Persistence Mode
A mode of operaticn where the instrument displays newly acquired trace
data points and keeps the previously acquired data points on the screen
for a specified duration.

Waveform
The visible representation of an input signal or combination of signals.
Synonymous with {race.

Waveform Preamble
A response returned from the WFMPre? query that contains the scaling
information for the trace. A trace preamble consists of the WFMPRE
header foliowed by preamble arguments. All preamble data are ASCI
encoded.

Window
Data acquired using a secondary time base with a higher sample rate
(and therefore higher resolution) than the Main time base. {See Main.) A
trace that represents a horizontaily expanded portion of another trace.

XY trace
A trace where both the horizontal and vertical position of the data points
reflect signal data.

Yt trace
A trace where the veriical position of the trace data points reflects signal
data, and the horizontal position of the trace data points reflects time.
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A

Abbreviated waveform preamble, 2-69
ABBwfmpre, 2-69
ABOxt (COPy), 2-93
ABSLevel (WIN?), 2-234
ABStouch, 2-69-2-71
ACQNum?, 2-71
ACQuisition, 2-77
Acquisition commands, 2-26
ACQNum?, 2-71
ACQuisition, 2-71
acquisition parametier command
group, 2-27
AUTOSet, 2-76-2-77
AVG, 2-78
CONDacg, 2-97-2-93
ENV, 2-123
FFT, 2-125
NAVg, 2-177
NENV, 2-178
NGRAded, 2-178
NHIStpt, 2-779
NWAVrm, 2-180
signal acquisition command group,
2-26
trace function command groups,
2-26

ADJrace, 2-71-2-74

ADJTRACE Command, muttipie query
form, 2-8

ALLFps (DELete}, 2-706
ALLSTD (DELete), 2-705
ALLSTC (DELete), 2-105
AlLTinkjet, 2-75

AMPlitude?, 2-76

Aquisitior: commands, FMQOde, 2-126
Arguments, defined, 2-2
ATTenuation (CH?), 2-85
ATTenuation (TRIgger), 2-277
AUTO (CAliprate), 2-82
Automatic signal ranging, 2-76
AUTOSet, 2-76-2-77

AVG, 2-78

B

BASeline (MPAram), 2-162, 2-175
BASeline (WIN?), 2-234

BAUd (RS2323, 2-189
BCOrrection, 2-78

Binary Block Data Transfer, RS-232-C,
2-16-2-17

BIT/nr (WFMpre?), 2-225
BiTMap, 2-79-2-81

BlL.Owby {CAlibrate}, 2-82
BN.fmt (WFMpre?), 2-225
Break Signals, R5-232-C, 2-27
BYT.or, 2-81

BYT.or (WFMpre?}, 2-226
BYT/nr (WFMpre?}, 2-226

C

C.Point (MASK), 2-748
C.WINSBottom {DISPlay), 2-108
C.WINBottom (HiSTogramy), 2-732
C.WiNLeft (DISPiay), 2-709
C.WINLeft {HISTogram), 2-132
C.WiNRight (DiSPlay), 2-709
C.WIiNRight (HISTogram), 2-133
C.WINTep (DISPlay), 2-709
C.WiNTop (HISTogram), 2-733
CAlibrate, 2-82-2-84

Catibration commands, 2-28
CALibraie, 2-82-2-84
DAFiltering, 2-107
DAMeasref, 2-101
DCOmp, 2-102
Dive, 2-116

Index

TBCaimode, 2-203
Case independence, 2-12
CC.1.5mb (MASKDefine}, 2-752
CC.32mb {(MASKDefine), 2-152
CC.34mb {MASKDefine), 2-152
CC.44mb (MASKDefine), 2-152
CG.8mb (MASKDefine), 2-152
CC.97mb (MASKDefine), 2-152
CC.CO.2mb (MASKDefine), 2-150
CC.C0O.6mb (MASKDefine), 2-750
CC.DA.64klx (MASKDefing), 2-150
CC.DO.64kb (MASKDefine), 2-150
CC.ONe. 129mb (MASKDefing), 2-157
CC.Sl.64kh {(MASKDefine), 2-157
CC.8Y.2mb {MASKDefing), 2-751
CC.8Y.6mb {MASKDefineg), 2-157
CC.Ti.64kb (MASKDefing}, 2-157
CC.ZEro.139mb {MASKDefine}, 2-157
CDElay {CH), 2-85
CEPT (MASKDefine), 2-153
CH, 2-85-2-87

Channel commands, 2-28
CH, 2-85-2-87
RHOPos, 2-187

Character echo (RS232}, 2-789
Character set, C-1-C-2

CLEar, 2-88

CiLEar (DiSPiay}, 2-708

CLEar {(HiSTogram), 2-732
CLEar (MASKStat), 2-157
Clearing the display, 2-88
COLOR, reassigning irace colors, 2-71
COLor, 2-86-2-89

COLor (ADJtrace), 2-717

COLor (HPGY), 2-138

COLor {TEK4692), 2-205
COLlor {TEK4696), 2-267
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COLor (TEK4697), 2-209
Color commands, 2-32
COLor DEFAUL, 2-89

Color Graded display, overflow count
to stop acquisition, 2-778

Color index, 2-88
Command Groups, 7-7

Command language
abbreviating commands, 2-77
case independence, 2-12
command structure, 2-2
concatenating commands, 2-9
defining new commands, 2-70
longform vs. shortform response,
2-11-2-22
multipte query forms, 2-8
processing conventions, 2-71
query commands, 2-7
set commands, 2-5-2-6
Command processing conventions
“white space” usage, 2-14
device clear, 2-16
I/O buffer operation, 2-15-2-16
message termination, 2-14
RS-232-C specifics, 2-16-2-22

Command Responses, long-form or
short-form, 2-11-2-22

Command Set, 7-7
Command set groups, 2-24
Command Structure, 2-2
Command Syntax, 7-7

Commands, 7-7
abbreviating, 2-71
concatenating, 2-9
defining new, 2-10
null, 2-75-2.22
Parts of, 7-1
guoted string usage, 2-13
Syntax diagrams, 7-7
uppercaseflowercase, 2-72
using white space, 2-14

COMpare, 2-90

Comparing measurements, 2-35
Comparing traces, 4-49-4-54
Concatenating commands, 2-9
CONDacq, 2-97-2-63

Conditionat frace acquisition,
2-91-2-93

COPy, 2-93-2-94
COUnt (MASKStat), 2-157

CREate {USEREye), 2-222
CROss?, 2-95

CRVchk (WFMpre?), 2-226

CRVId (CURVe}, data scaling, 2-97
CSTore (CALibrate}, 2-83
CURRent (REFset), 2-786
CURSor, 2-85-2-97

Cursor comgands, 2-29
CURSor, 2-95-2-87
cursor positioning methods, 2-30
cursor positioning range, 2-178
DOT1Abs; DOT2Abs, 2-116-2-119
DOT1Rel; DOT2Rel, 2-120
H1Bar; H2Bar, 2-129-2-130
RHOZero, 2-187
V1Bar; V2Bar, 2-223

Cursor commands and the selected
trace, 2-29

Cursor positioning, 2-30

Cursors
absolute placement, 2-776-2-719
refative placement, 2-120

CURVe, 2-97-2-100

D

D.Point (MASK]}, 2-749
D.WiNBottom (DISPlay), 2-777
D.WiNBottom {HiSTogram}, 2-135
D.WiNLeft {DISFlay), 2-7112
DWINLeft (HISTogram), 2-7136
D.WINRight (DISPlay), 2-7712
D.WINRight (HiSTogram), 2-7136
D.WINTop (DISPiay), 2-7712
B.WINTop (MISTogram), 2-136
DADj {CAlibrate), 2-83
DAFiltering, 2-107

DAInt (MPAram), 2-163
DAMeasref, 2-707

DATA (DISPlay), 2-7110

DATA (HiSTogramy}, 2-134

Data transfer
binary fransmission order, 2-226
checksums, 2-226

data encoding, 2-122

data encoding?, 2-227

data fransmissicon order, 2-81
horizontal sample interval, 2-229
horizontal units?, 2-230

number of points to transfer, 2-228
trace identification, 2-229

trace preamble, 2-225-2-231
vertical ofiset, 2-231

vertical scate factor, 2-230
vertical scaling factor?, 2-229
vertical units, 2-230

Data Transfer commands
ABBwifmpre, 2-69-2-122
BYT.or, 2-87
CURVe, 2-87-2-100
ENCdg, 2-722
INPut, 2-147
OUTput, 2-780-2-1871
SET?, 2-193
VECurve, 2-224
WAVfrm?, 2-224
WhkMpre, 2-225-2-231

Data transfer commands, 2-30
retrieving trace data, 2-37
sending trace data, 2-37
transfer execution command group,
2-30
fransfer parameter command
group, 2-30

DATACompress (BITMap), 2-79
DATAFormat (BITMap), 2-80
DATAType (CH), 2-85

DATE, 2-102

DCOmp, 2-102

DEBug, 2-102-2-103

DEF, 2-103-2-104

DEFAult (COLor), 2-88

Defining complex traces, 4-17-4-22

Defining custom commands,
2-103-2-104

Defining new commands, 2-70
DELAy {RS232), 2-18%

DElLete, 2-105-2-106

DELete (LABel}, 2-143

DELste (MASK), 2-748

Deleting custom commands, 2-227
Delimiter, defined, 2-2

DEScription {TRAce), 2-215
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Device clear operating conventions,
2-16

DIAg?, 2-107
Diagnostic commands, 2-32

Diagnostics commands
DiAg?, 2-107
TESE, 2-271

DiRection {ALTinkiet), 2-75
DiRection (BiTMap), 2-87
DiRection {TEK4692), 2-206
DIRection {TEK4696}, 2-208
DIRection {TEK4697}, 2-210
DISPErsion (MPA}, 2-163
DISPLAY, data encoding, 2-7122

DiSPlay, 2-108-2-115
dot and vecter modes, 2-773
number of pixel bins, 2-773

DISPlay (ENCdg), 2-122
DiSPlay (LABel), 2-743

Display and Color commands
MASKDefing, 2-150-2-156
USEREye, 2-222

Display Commands
DSYS, 2-1271

enable color grading and
histogram, 2-127

Display commands, 2-32, 2-89
COlor, 2-868-2-8%
DISPlay, 2-108-2-115
GRAticule, 2-128-2-129
Hi8Togram, 2-131-2-137
MASK, 2-148-2-749
MASKSiat, 2-157-2-158

Display persistence, 2-775
Displaying a trace, 4-7-4-10
DISPNum?, 2-115

DISTal (MPAramy, 2-163

bIV2, 2-116

DOT1Abs; DOT2Abs, 2-716-2-118
DOT1Rel, 2-720

DOT2Rel, 2-120

DREcall (CALibrate), 2-83

D51 (MASKDefing), 2-153
DS1.0ld {(MASKDefing), 2-753
DS1C (MASKDefine), 2-753
D82 (MASKDefine), 2-153

DS3 (MASKDefine), 2-153
DS4NA (MASKDefine), 2-154
DS4XNA (MASKDefine}, 2-154
BSYmenu?, 2-121

DSYS, 2-121

Duraticn calculation, 2-205
DUTY?, 2-121

E

Echo, RS$-232-C, 2-17-2-19
ECHo {RS232), 2-789
ENCdg, 2-122

ENCdg (WFMpre?), 2-227

End-of-line message terminator
{R8232), 2-190

End-of-Message Terminator, GPIB, 7-4
ENHANced (TRigger), 2-277

ENV, 2-7123

EOL (RS232}, 2-190

Equipment Needed, 4-2

ERMethod (MPAram), 2-164

Error mesgsages, 7-2

Event commands, 2-46

Event masking, 2-796

Event reporting
command errors, 3-8
event code formatiing symbols,
3-6-3-24
execution errors, 3-70
execution warnings, 3-27
internal errors, 3-79
internal warnings, 3-24
normal systern conditions, 3-20

EVENT?, 2-724

Events
event reporting priorities, F-2
formatting symbols, 3-6
GPIB event handling, F-4
RS-232-C event handling, 3

Example programs, -2
Exampiles
Comparing traces, 4-49--4-54

Defining Complex Traces,
4-17-4-22

Index

Displaying a trace, 4-7-4-10
introduction, 4-1-4-6
Managing Multiple Traces,
4-11-4-16
Taking automated measurements,
4-31-4-36
Taking detay measurements,
4-37-4-42
Taking TDR measurements,
4-55~-4-60
Taking WDelay Measurements,
4-43-4-48
Using signal processing &
transfering a waveform,
4-23-4-30
EXTAttenuation {CH), 2-86
EXTCoupling {TRigger), 2-217

External ¥O commands, 2-33
AlLTinkjet, 2-75
BITMap, 2-79-2-81
COPy, 2-83-2-94
DEBug, 2-102-2-103
FEQI, 2-725
HPGE, 2-136-2-139
interface command group, 2-33
PiN24, 2-184
PINB, 2-183
printer command group, 2-33
RS232, 2-189-2-191
TEKAB92, 2-205-2-207
TEKA4696, 2-207-2-208
TEK4697, 2-209-2-210

EXTinction?, 2-124
EYE®atern, 2-124

F

FALItime?, 2-124

Fast Fourier Trangforms, 2-125
FDDI {MASKDefing), 2-154
FEQI, 2-125

FFT, 2-125

FlLiering (WIN), 2-234
FLAgging (RS232), 2-7190

Floating-point mede, 2.276,
2-232-2-233

floppy disk installation, 4-4
FMOde, 2-126
FORMat (ALTinkjet}, 2-75
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FORMat (BITMap), 2-81
FORMat (COPy), 2-93

FORMat (FFT), 2-125

FORMat (HPGI), 2-139

FORMat (PIN24), 2-784

FORMat (PINS}, 2-183

FORMat (TEK4692), 2-206
FORMat {TEK4697), 2-210
FPAnel, 2-128

FPS (DELete), 2-705

FPS {LABel), 2-143

FPSList?, 2-127

FPSNum?, 2-127

FPUpdate, 2-127

FREq?, 2-128
FROMMLEvelmode (MPAram), 2-764
FROMMTRack (MPAram), 2-765

Front panel commands, 2-45
audio feedback, 2-795
cursor readouts, 2-95
displaying ASCH commands,

2-102-2-103
enable display modes, 2-727
hardcopy, 2-93

measurement system control, 2-777

menu query, 2-727
touch coordinates, 2-70

Front panel settings commands, 2-48

data encoding, 2-122

defining labels for, 2-743

deleting labels of, 2-7143

deleting stored settings,
2.105-2-106

FPSList?, 2-127

FPSNum?, 2-127

nonvolatiie RAM available, 2-7180

RECall, 2-785

sequencing of, 2-794

storing of, 2-202-2-203

transferring ic controller, 2-183

Front panel touch coordinates, 2-70

connectoy, 1-3-1-5

Device Clear (DCL), 2-16

front panet parameters, 1-4-7-5
interface Functions, E-7
requirements, 7-3-1-5

Selected Device Clear {S8DC}, 2-18

GPIb (DEBug), 2-102

GPIB Front Panel Parameters, 1-4-1.5

Address, 7-4
Debug, 1-5
Mode, 1-4
Terminator, 1-4

GPIB interface Functions, £-1
GRADFrst (DISP), 2-713
GRADScale (DISF), 2-713
GRAticule, 2-128-2-129
GRAticute (DISPlay), 2-772

Graticules
coordinates, 2-116
singie or dual, 2-772

GRLocation (ADJtrace), 2-72

HNUmber (MPAram}, 2-765
HOLdoff (TRigger), 2-218
HORiz (AUTOSet), 2-76

Horizontal commands, 2-46
duration, 2-205
record length, 2-204
time base, 2-204-2-205

HPGI, 2-138-2-139
HPOsition (ADJtrace), 2-73
HREfpt, 2-139

HUE (COLor), 2-89

G

GPIB
cables, 1-3-7-5
connecting to, 7-3-1-70

H

H1Bar; H2Bar, 2-129-2-130
hard disk installation, 4-3
Hardware measurements, 2-35
Header, defined, 2-2

HiFreq (TRigger), 2-278
HIST.pt? {STATHist), 2-197

HISTogram, 2-737-2-137
setecting HORIZ or VERT, 2-137
starting & histogram, 2-137

Histogram
data encoding, 2-722
point count to stop acquisition,
2-178
STATHIst, 2-797--2-108
statistics data query, 2-197-2-198

trace count to stop acquisition,
2-180
transfer data type, 2-722

HiSTogram (ENCdg), 2-122
HiSTScaling (HiSTogram), 2-136
HMAg {ADJtrace), 2-72

HMOde (TRigger), 2-2718

YO buffer operation, 2-15-2-16
/0 Buffers, 2-15-2-16

I/Q Errors, RS-232-C, 2-22

I/0 flagging (RS232), 2-190

ID?, 2-140

|IEEE Std 488.2-1987, 2-1
Improving system performance, A-2
Infinite Persistence, 2-715

INit, 2-740

Initialization, 2-740

INPut, 2-747

Integer mode, 2-216, 2-232-2-233
INTensity (DISPlay), 2-713

Internal clock, 2-274

J

JITThistpt? (MPA), 2-166
JiTter?, 2-141

JITTLEvel? {MPA), 2-166
JITTLOcation {MPA), 2-765
Joining commands, 2-9
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K

KILf (COPy), 2-94

LOOpgain (CALibrate}, 2-84

L

LABADbs, 2-1471-2-142
LABel, 2-143-2-144
LABel (WFMpre), 2-227
Label commands, 2-34

Labels
absolute position of, 2-747-2-142
automatic mode, 2-743
creaticn mode, 2-743
defining of, 2-743-2-144
deleting, 2-143
display of, 2-143
for outgeoing data source, 2-787
for stored front panel settings,

2-202

front panel settings, 2-785
in the waveform preamble, 2-227
relative position of, 2-7145
removing traces, 2-787
selected frace, 2.192
storing a waveform, 2-203
wildcard characters, 2-744

LABRel, 2-145

Learning By Example
exiting the Example softare, 4-5
installing the Example software,
4-3-4-4
intfroduction, 4-7-4-2
MENU.BAS program, 4-6
running the Example softare, 4-5

LENgth (TBMain, TBWin), 2-204
LEVel (TRigger), 2-278

LEVel (WIN), 2-235

LIGhtress (COLor), 2-89

Links, defined, 2-2

LMOCde {WiN}, 2.235

LMZone (MPAram), 2-766

Logical names
defining, 2-103-2-104
deleting, 2-221

LONgform, 2-7146
LONGFORM command, 2-77

M

MAIn {JID), 2-221
MAINPos, 2-147

Managing multiple fraces, 4-17-4-16

MASK, 2-148-2-149

MASK (AUTOSet}, 2-78

MASK {CONDj}, 2-92

Mask testing, 2-148-2-149,

2-157-2-158

adding mask points, 2-748, 2-149
Clear point counts, 2-157
CcOoUnt, 2-1587
count total, 2-158
creating masks, 2-748, 2-148
deleting a mask, 2-148
number of traces counted, 2-157
NWFm, 2-157
query mask count, 2-149
start count, 2-7567
total points counted, 2-158

MASKDefine, 2-150-2-156
MASKStat, 2-157-2-158
MAX?, 2-158
MAXTranum?, 2-758
MEAN?, 2-158

MEAN? (STATHist}, 2-198
MEAS (STATIstics), 2-799
<meas>"?, 2-1671

MEAS?, 2-159-2-160
<meas> (REFset), 2-786

Measurement commands, 2-34
<meas> definition, 2-36-2-38
<meas>"?, 2-161
amplitude measurements group,

2-37
AMPlitude?, 2-76
area/energy group, 2-38
COMpare, 2-90
CROsg?, 2-95
DUTy?, 2-127
EXTinction?, 2-124
EYEPatiern, 2-724
FALitime?, 2-124
FREqg?, 2-128

Index

frequency domain group, 2-38

JiTter?, 2-141

measurement execution group,
2-44-2-68

measurement parameter
interactions, 2-42

measurement parameters group,
2-39-2-43

MPAram, 2-162-2-176

MSLlst, 2-776

MSNum, 2-177

MSYs, 2-177

NClse?, 2-179

SFRequency?, 2-194

single measurement execution,
2-161

SMAgnitude?, 2-794

SNRatic?, 2-195

STAYT?, 2.197

STATHist, 2-787-2-198

STATIstics, 2-799

THD?, 2-213

timing measuremenis group, 2-36

TOPBase, 2-274

UNDershoot?, 2-222

WIDth?, 2-233

YTEnergy, 2-237

YTMns_area?, 2-238

YTPls_area?, 2-238

Measurement execution commands,

MEAS?, 2-159-2-180

Measurement Parameters,

2-162-2-176

Measurement parameaters

BASeiine, 2-162, 2-175
DAlnt, 2-163

DiISTal, 2-163
ERMethod, 2-7164
FROMMLEvelmode, 2-764
FROMMTRack, 2-165
HNUmber, 2-165
EMZone, 2-166
MESial, 2-167
MLEvelmode, 2-768
MMOde, 2-769
MSLOpe, 2-169
MTRack, 2-169
MTRANS, 2-770
PINdex, 2-170
PROXimal, 2-177
REFBasline, 2-171
RiFFiltering, 2-177
REFLEvel, 2-177
REFLMzone, 2-172
REFMesial, 2-772
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REFMLevelmode, 2-172°
REFMTRack, 2-173
REFRmzone, 2-173
REFset, 2-186
REFSLope, 2-173
REFSNratio, 2-174
REFTOpline, 2-174
REFTRace, 2-174
REFXsition, 2-774
BMZone, 2-175
SMOQde, 2-175
SNHatic, 2-775

Measurement statistics, 2-35

Measurements
accuracy qualifiers, 2-7159

amplitude measurements
command group, 2-37

area/energy measurements
cammand group, 2-38

comparing, 2-35

comparison mode, 2-90

comparison reference, 2-186

CROss?, 2-85

data measurement interval, 2-763

BUTy?, 2-121

execution, 2-759-2-180

FALltime?, 2-7124

FREqQ?, 2-128

frequency domain measurements
command group, 2-38

hardware and software, 2-35

hardware measurements, 2-167,
2-168, 2-170, 2-171, 2«174

hardware mode, 2-169

MAX?, 2-758

MEAN?, 2-158

MID?, 2-182

MIN?, 2-762

muliiple measurement execution,
2-159-2-160

QVErshoot?, 2-182

PDEay?, 2-182

peak—peak, 2-184

PERiod?, 2-182

PHAse?, 2-7183

PP?, 2-184

preparing signals for, 2-76-2-77

propagation delay, 2-177

RiSetime?, 2-188

RMS7?, 2-188

selecting, 2-34

signai-to-noise ratio, 2-174, 2-175

statistics, 2-35

timing measurements command
group, 2-36

Menu.bas program, 4-6

MESial (MPAram), 2-167

Message Termination
GPIB, 2-74
RS-232-C, 2-14

Message terminators, RS232 EQL
command, 2-780

Messages, Status and error, 7-2
MFétering (MPAram), 2-7167
MIB?, 2-162

MIN?, 2-162

Minimum speliing of commands, 2-717

Miscellaneous commands, 2-45
ABStouch, 2-68
BCOrrection, 2-78
DATE, 2-102
DEF, 2-163-2-104
DSYmenu?, 2-121
FPARel, 2-126
FPUpdate, 2-727

front panel command group, 2-45

NI, 2-740

LONgform, 2-146

POWeron?, 2-184

SPEaker, 2-195

system command group, 2-45
TiMe, 2-214

UNDEF, 2-227

UPTime?, 2-222

MLEvelmode (MPAramy}, 2-168
MMQOde (MPAram), 2-769
MODe (AUTOSet}, 2-77
MODE (CURSor), 2-85
MODe (DISPlay), 2-113
MODe (LABel), 2-743
MODe (TRlgger), 2-219
MODe (WIN), 2-235
MPAram, 2-162-2-176
MSLlst, 2-176

MSLOpe (MPAramy), 2-169
MSNum?, 2-177

MSYs, 2-177

MTRack (MPAramj), 2-769
MTRANs (MPAram), 2-770
Multipie Query Forms, 2-8

N

N (STATistics), 2-199
NAVg, 2-177

NCOunt (MASK}, 2-749
NENV, 2-178

NGRAded, 2-178

NRiSt.pt, 2-779

NMAsk, 2-179

NOIS. histpt (MPA), 2-170
NOISE?, 2-779

NOise?, 2-1789
NOISLocation {MPA}, 2-770
NONe {(MASKDefine), 2-154
NB.PT (DISPlay}, 2-713
NR.PT (HiSTogram}, 2-137
NR.pt (WFMpre), 2-228
Nuil commands, 2-15-2-22
NVRam?, 2-18¢

NWAVfrm, 2-180

NWFm (MASKStat), 2-157
NWFm? (STATHIst}, 2-787
NWFMS (VPCurve}, 2-224

o)

OC1 {(MASKDefine), 2-154
0C12 (MASKDefing), 2-155
0OC18 (MASKDefine), 2-155
0C24 (MASKDefing}, 2-155
QC3 (MASKDefine), 2-154
0OC36 (MASKDefine}, 2-155
0C48 {MASKDefine), 2-755
CC9 (MASKDefine), 2-155
OFFSet {CALibrate), 2-82
OFFSet {CH), 2-86
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OHMS (DOT1Abs?, DOT2Abs?),
2-1186

OHMS (H1Bar?, H2Bar?), 2-129
ONUII {CALIbrate), 2-84
operaling status queries, 2-46

oplimizing system performance,
A-1-A-8

0OQUal (DOT1Abs?, DOT2Abs?),
2-117

OQuUal (H1Bar?, H2Bar?), 2-729
organization of Examples, 4-1
OUTput, 2-180-2-181
OVErshoot?, 2-782

P

PANzoom (ADJtrace), 2-73

PARity (RS232), 2-180

Parts of commands, 7-7

PCTg (DOT1Abs, DOT2Abs), 2-117
PCTg (DOT1Rel, DOT2Rel), 2-120
PCTg (LABAbs), 2-141

PCTg (LABRel), 2-745

PDElay?, 2-182

PERiod?, 2-182

PERSistence {DiSPiay), 2-114
plotting constraints, 2-139

Persistence (Display}, 2-715
PHAse?, 2-183

PiN24, 2-184

PINS, 2-183

PINdex (MPAram), 2-170
PORt (ALTinkjet), 2-75
POR: (BITMap}, 2-81
PORt (HPGI), 2-139
PORt (PIN24), 2-184
PORt (PIN8), 2-783
PORI (TEK4692), 2-207
PORLt (TEK4696}, 2-208
PORt {TEK4697), 2-210
POS (WIN}, 2-236
Pasitioning cursors, 2-30

POWeron?, 2-184
PP?, 2184
PP7 (STATHist), 2-198

Predefined RS-232-C logical names,
2-104

PRInter (COPy), 2-94

Printer commands, 2-33

BiTMap, 2-79

Epson 24-pin printers, 2-184

Epson 8-pin printers, 2-183

HPGL plotters, 2-738-2-139

Laserdet and Thinkjet, 2-75

printer selection, 2-93

screen captures, 2-79

Tek 4692 and Tek 4693D,
2-205-2-207

Tek 4696 and Tek 4695,
2-207-2-208

Tek 4697 and Tek 46830,
2-209-2-210

Programmer documentation, |
Programming Examples, 7-2
PROPvelocity (GRAticule), 2-7128
PROXimal {MPAram}, 2-177
PT.fmt (WFMpre), 2-228

Q

Queries, 2-7
Query command definitions, 2-7
Query response, 2-146

Query Responses, using as com-
mands, 2-8-2-9

Quoted string usage, 2-13
Quoted Strings, in commands, 2-73

R

RATe {USEREye), 2-222
REAdout {CURSer), 2-95
RECall, 2-785

Record Length, 2-204

Record Position commands,
MAINPos, 2-747

index

Recursive commands, 2-104, 2-125
REFAmplitude (GRAticule), 2-728
REFBaseline (MPAram), 2-777
REFErence {CURBor}, 2-96
REFFiltering (MPAramy}, 2-177
REFLEve! (MPAram), 2-171
REFLMzone (MPAsam), 2-172
REFMesial (MPArarn), 2-172
REFMLevelmode (MPAram), 2-172
REFMTRack (MPAram}, 2-773
REFREsh (DISPlay), 2-174
REFRmzone {MPAram), 2-173
REFSet, 2-186

REFSLope (MPAram), 2-173
REFSNratio (MPAram), 2-174
REFTOpline (MPAram), 2-174
REFTRace (MPAram), 2-174
REFXsition {MPAram}, 2-174
REMAining (CONDacq?), 2-91
REMove, 2-186-2-187

Reserved words, B-1-8-4

RESET (STATIstics), 2-799
RHOPos, 2-187

RHOPos (WFMPre), 2-228, 2-229
RHOZero, 2-187

RiSetime?, 2-788

RMS?, 2-788

BMSDev? (STATHist), 2-798
RMZone (MPAram), 2-175
RQS command, 2-788 \

RS-232-C

connecting to, 7-6-71-10
connector, 1-6 : RE
frort panel parameters, 7-7-1-10
implementation, 1-7-71-10
pin mapping, 7-6 i
pinouts, 1-7 g
requirements, 7-6-1-10

RS-232-C Front Panel Parameters
Baud Rate, 7-8
Debug, 1-10
Delay, 1-9
Eche, 1-8-1-70
EOL String, 1-10
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Flagging, 1-9-7-10

Parity, 7-8 ‘

Stop Bits, 1-8

Verbose, 1-10
RS-232-C implementation, 1-7-7-10
RS-232-C specific processing

convenions - ... 0
birary block data transfer,
2-16-2-17

character echoing, 2-17-2-19

device clear emuiation, 2-21

/O error handling, 2-22

varhose mode, 2-78-2-271

RS232 {BEBug), 2-103
RS232 command, 2-188-2-7191

S

SAMid?, 2-197
Sampling Head commands, 2-28
SATuration {COLor}, 2-89

Saved trace deseriptions
creating, 2-203
flist of, 2-201

Screen captures, 2-79
SElLect, 2-192

Selecied trace
effect on cursors, 2-29
effect on measurements, 2-34

Serial number guery, 2-227
Service Requests, 1-2

SET (ENGdgy, 22122 =5

Set command definitiéh, 2-5-2-6
Set Commands, 2:5-2-6

SET?, X19g.2bas
SETSeq, 2-194

SETZero (CURSor), 2-96
SFHequency?, 22194

SIGMA17? (STATHist), 2-798
SIGMA2? (STATHist}, 2-198
SIGMAZ? (STATHist), 2-198
Signal ranging, automatic, 2-78
StOpe (TRigger), 2-219
SLOpe (WIN), 2-236

SMAgnitude?, 2-7194 e
SMOde (MPAram), 2-775
SMOFfadj {AUTOSe‘E};.}?-??
SMOothing (GH), 2-868
SNRatio {MPAramj), 2-175 ~
SNRatio?, 2-7165

Software measafsmerz’{s, 2-35
SoftwarefCompﬁtér Needed, 4-2
S0Uree (TRiggen), 2-219
SPEaker, 2-195 ="

srRa, 12

SRQOMask, 2-7196

STARt (AUTOSet), 2-77

STARt (COPy), 2-94

STAT?, 2-197

STATHist, 2-197-2-198
STATIstics, 2-189

STATIstics {DISP), 2-1714
STATUs (COPy), 2-94

STAtus {TRlgger?), 2-220

Status and Event commands
EVENT?, 2-124
10?2, 2-140
NMask, 2-179
RQS, 2-188
SAMId?, 2-197
SRQOMask, 2-196
STByte?, 2-200
uIn?, 2-221

Status and event commands, 2-46
Status and Events, 7-2
Status byte codes, 3-4

Status reporting, 3-7
event masking, 3-3

RS-232-C considerations, -3~

service requests, 3-2-3-3°
status byte definktion, $:2
status conditions, 3-4.. -

STByte?, 2-200

STD (DELeie), 2-7.06 _
STD?, 2-201

STM1 (MASKDefine), 2-156
3TO (DELete), 2-706

STO {LABel), 2-144

STOList?, 2-201

STONum?, 2-202

STOPBits (R5232), 2-7180

Stopping the Example software, 4-5
STORe, 2-202-2-203

Stored trace commands, 2-47
deleting stored traces, 2-705-2-106

Stored traces

as ouigoing data source,
2-180-2-187

defining labels for, 2-744
deleting labels of, 2.143
tnhcoming data location, 2-147
fist of, 2-2071

storing of, 2-202-2-203

Stored waveforms, WFMpre side
effects, 2-225

STRing (TEXY), 2-212

STS1 (MASKDefine), 2-756
STS3 (MASKDefine), 2-156
STSX3 (MASKDsfine), 2-156

Syntax
<meas> definition, 2.70-2-22
data etement definitions, 2-3-2-22

Syntax definitions
command structure, 2-2
muitiple query forms, 2-8
query commands, 2-7
set commands, 2-5-2-6

Syniax diagrams, 7-7

System commands, 2-45
System firmware query, 2-140
System initialization, 2-740

System performance companenis, A-2

T

Taking automated measurements,
4-31-4-36

Taking delay measurements,
4.37-4-42

Taking TDR measurements, 4-55-4-60

Taking Wdelay measurements,
4-43—4-48
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TBCaimode, 2-203

TBMain; TBWin, 2-204-2-205
TORAmplitude (CAlibrate), 2-84
TDRDelay (CH), 2-86
TDRPolarity {CH}, 2-87
TDRState (CH), 2-87

TEK4692, 2-205-2-207
TEK4896, 2-207-2-208
TEK4687, 2-205-2-210
Terminzting the Example software, 4-5
TESt, 2-211

TEXt, 2-211-2-213

Text and Label commands
LABAbs, 2-141-2-142
LABel, 2-143-2-144
LABRei, 2-145
TEXt, 2-211-2-213

Text commands, 2-34

Text display coordinates, 2-273
THD?, 2-213

TiMe, 2-214

TiMe (TBMain, TBWin}, 2-204

Time Base commands
main trace record position, 2-747
TBMain; TBWin, 2-204-2-205

Time base commands, 2-46

Timebase
sample interval, 2-205
time per division, 2-204

TQFfsst (CH), 2-87
TOPBase, 2-214
TOPline (WIN?), 2-236
TOTat (MASKStat), 2-158
TRAce, 2-215-2-216
TRAce (LABel), 2-144
TRAce (STORe), 2-203

TRACE <ui> Cormmand, multiple
query form, 2-8

Trace and Setting commands
horizontal expansion point, 2-739
HREfpt, 2-739

Trace and Settings commands
ADdtrace, 2-71
ClLEay, 2-88
DEL gte, 2.105-2-106
DISPNum?, 2-115

MAXTranum, 2-758
NVRam?, 2-180
RECall, 2-185
REMove, 2-186-2-187
Sklect, 2-792+
SETSeq, 2-194

STD?, 2-201
STOLIst?, 2-207
STONum?, 2-202,
STORe, 2-202-2-203
TRAce, 2-215-2-216"
TRALIst?, 2-276. .74,
TRANUmM?, 2-217
WFMScating, 2-232-2-233
WIN, 2.234-2-257
WINLIst?, 2-237
WINNuUm?, 2-237

Trace commands, 2-47
Trace preamble, 2-225-2-237

Traces

adjusting position of, 2-77

as cutgoing data source,
2-180-2-181

automatic signal ranging, 2-76

averaging, 2-78, 2-177

color graded, 2-7178

conditional acquisition, 2-87-2-93,
2-180

data encoding, 2-122

data scaling, 2-7100

data transfer header, 2-98

defaluilt trace preamble, 2-700

defining labels for, 2-744

defining parameters, 2-215-2-216

deleting iabels of, 2-743

description syntax, 2-275

enveloping, 2-123, 2-178

histograms, 2-779

mode when created, 2-276

number of displayed traces?, 2-277

remove trace definition,
2-186-2-187

setected trace, 2-792

storing a trace, 2-203 ,

TRAGK (WIN), 2-236 a3
TRALIst?, 2-276"

TRANS (WiN), 2-237
Transferring a waveform, 4-23-4-30
TRANUM?, 2-217 o
TRlggey, 2-217-2-220

TRIgger (AUTOSet), 2-77

Trigger commands, TRigget,
2-217-2-220

Index

Triggering commands, 2-48
TRSep {ADJtrace), 2-73
TYPe {CONDacq), 2-92
TYPe (CURSor @96, . 1,
TYPe (DISPlay);2-115 -

U

X LY
UiD, 2-221 ol Lans
UNDEF, 2-221

UNDershoot?, 2-222

UNDO (AUTOSet}, 2.77

UPTime?, 2-222

UREcall (CAlibrate}, 2-84
USEREye, 2-222

USEREye {MASKDefine}, 2.756
USERMask (MASKDefine), 2-156
Using signal processing, 4-23-4-30
Utility programs, D-7-D-3, D-4, D-6

v

V1Bar; V2Bar, 2-223
Variable Persistence, 2-115

trace data transfers, 2-224 .0
Verbose, RS-232-C, 2:79: 2273 v 2

VERt (AUTOSel), 2-77 - .oy v
Vertical input commanas, 228,

VPCurve, 2-224
VPOsition {ADJirace},. 2:73 .,
VSlze (ADJtrace), 2-74 - ..

W

WAIT (COND), 2-93 .~ ar

CSA 803A & 11801B Programmer Manual

B4



index

Waveform and Seltings commands
FPSList?, 2-127
FPSNum?, 2-127

Waveform definition, 2-10
WaVrm (ENCdg), 2-122
WAVErmM?, 2-224

Wid (WFMpre?), 2-228
WFMCale {TRAce?), 2-216
Wihdpre, 2-225-2-231
WF#Gcaling, 2-232-2-233
White space usage, 2-74
WIDh?, 2-233

Wildcard characiers, 2-144
WIN, 2-234-2-237
WiNDow (FFT), 2-125

Windows
absolute fransition level, 2-234
autowindow tracking, 2-236
haseling, 2-234
hardware filtering, 2-234
manual positioning, 2-236
positioning maode, 2-235
slope, 2-236
topline, 2-236
transition level, 2-235
transition level mode, 2-235

WINList?, 2-237
WINNum?, 2-237
Writing to the display, 2-277-2-2713

X

X (TEXY), 2-212

K.Y screen touch coordinaies, 2-70
XCOord {DOT1Abs, DOT2Abs), 2-117
KXCQord (DOT1Rel, DOT2Rel, 2-720
XCOord (LABAbS), 2-142

XCOord (LABRel}, 2-145

XCOord (V1BarVZBan, 2-223

XDiv (DOT1Abs, DOT2Abs), 2-778
XDiv (DOT1Rel, DOT2Rel), 2-120
XDlv (ViBarV2Bar), 2-223

KINcr (TBMain?, T8BWin?}, 2-205
XiNer (WFMpre), 2-228

XMUR (WFMpre), 2-229

XQUal {DOT1Abs?, DOT2Abs?), 2-7718
X8ize (DiSPlay), 2-115

XUNIt {CURSo0r7), 2-96

XUNit {GRAticule), 2-728

KUNit (WFMpre?), 2-230

XY traces, vertica! offset, vertical
component, 2-231

XY waveforms

trace description restrictions, 2-276

veriical offset, horizontal
component, 2-230

veriical scale factor, horizontal
component, 2-229

vertical scale factor, vertical
component, 2-230

vertical units, horizontal
componert, 2-230

vertical units, vertical component,
2-230

XZEro (WFMpre}, 2-230

Y

Y (TEXD), 2-213

YCOord (DOT1Abs?, DOT2Abs?),
2-119

YCOQord (H1Bar, H2Bar}, 2-130

YBlv (DOT1Abs?, DOT2Abs?), 2-719
YDiv (H1Bar, H2Bar), 2-730

YDiv (LABAbs), 2-7142

YDiv {LABRel), 2-145

YMUIt (WFMpre), 2-230

YQUal (DOT1Abs?, DOT2Abs?), 2-119
YSize (DISPiay), 2-115

YTEnergy?, 2-237

YTMns_area?, 2-238

YTPIs_area?, 2-238

YUNit (CURSor?}, 2-97

YUNit (GRAticule), 2-729

YUNit (WFMpre?), 2-230

YZEro (WFMpre), 2-231

y4

ZEROPoint (CURSecr?), 2-97
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