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Preface

This programmer guide provides you with the information required to use
Programmable Interface commands for remotely controlling your instrument.

Documentation Quick Start User Manual. The user manual has information about

installing and operating the instrument. It also provides concepts and
theories about using the instrument that are not covered in the online help.

Online Help. This is an online help system that is integrated with the User
Interface application that ships with this product. The online help provides
in-depth operation and user interface help.

Getting Started with OpenChoice ™ Solutions Manual. A book that
explores some options for getting data from your instrument into any one
of several available analysis tools.

Specifications and Performance Verification. Instrument specifications
and a performance verification procedure.

TekVISA Programmer Manual. The manual describes TekVISA, the
Tektronix implementation of the VISA Application Programming Interface
(API). TekVISA is industry-compliant software for writing interoperable
instrument drivers in a variety of Application Development Environments
(ADEs).

Other Included Documentation. Installation booklets are included in the
Product Software and Operating System Restore Software packages.

Service Manual. The service manual includes procedures to service
the instrument to the module level.

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series
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v

The programmer guide is divided into the following major topics:

Getting Started. This topic introduces you to the programming information
and provides basic information about setting up your instrument for remote
control.

Command Groups. This topic contains all the commands listed in functional
groups. Each group consists of an overview of the commands in that group and
a table that lists all the commands and queries for that group. You can click a
command in the listing to display a detailed description of the command.

Command Syntax. This topic provides an overview of the command syntax
that you use to communicate with the instrument and other general information
about commands, such as how commands and queries are constructed, how to
enter commands, constructed mnemonics, and argument types.

Status and Events. This topic discusses the status and event reporting system
for the GPIB interfaces. This system informs you of certain significant events
that occur within the instrument. Topics that are discussed include registers,
queues, event handling sequences, synchronization methods, and messages
that the instrument might return, including error messages.

Miscellaneous. This topic contains miscellaneous information, such as a list
of reserved words, a table of the factory initialization (default) settings, and
interface specifications that can be helpful when using commands to remotely
control the instrument.
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Preface

New in this Version of the = The following major changes were made to this version of the programmer
Programmer Manual ~ manual:

B The directory “C:\TekScope” is changed to
“C:\Users\Public\Tektronix\TekScope”.

B New commands are added to support 8B10B encoding:
= Bus Command Group (new commands are under subhead 8B10B)

= Search and Mark Command Group (new commands are under subhead
8B10B)

= Trigger Command Group (new commands are under subheads 8B10B)
= Save On Command Group (new group)

B New commands are added to support visual triggering (new commands are in
the Trigger Command Group under subhead Visual).

m  New arguments are added to some existing commands, such as Bus Type,
to support 8B10B encoding.

B The CALibrate command descriptions are amended to reflect that it can
take several minutes to run the internal signal path calibration (SPC) and
that the remote commands, as well as the oscilloscope front-panel interface
commands, are disabled while the SPC is running.

®  The command BUS:B<x>:DISPLAY:TYPE is replaced by two new
commands: BUS:B<x>:DISplay:BUSForm and BUS:B<x>:DISplay:
WAVEForm.

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series v



Preface

vi MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series



Getting Started

This programmer guide provides you with the information required to use
Programmable Interface commands for remotely controlling your instrument.
With this information, you can write computer programs that will perform
functions such as setting the front panel controls, taking measurements,
performing statistical calculations, and exporting data for use in other programs,
such as spreadsheets.

NOTE. This programmer guide covers many oscilloscope models from Tektronix.
Most of the command listed here are available for all of these covered models.
However, some commands are available only on certain models; these commands
are identified by a NOTE in the description.

In addition to the traditional GPIB electronic interface (referred to as the physical
GPIB interface), your instrument is provided with a 7ekVISA GPIB-compatible
interface (referred to as the virtual GPIB interface). This is a software Application
Programming Interface (API) which enables you to communicate with the
instrument in a variety of ways, including via the Internet. With the following two
exceptions, these interfaces are completely independent:

® HEADER. Command headers enabled or disabled on one interface are
correspondingly enabled or disabled on the other interface. Refer to the
command descriptions for more detailed information.

®  VERBOSE. Verbosity enabled or disabled on one interface is correspondingly
enabled or disabled on the other interface. Refer to the command description
for more detailed information.

Most examples in this document require that both HEADER and VERBOSE are ON.

Refer to Documentation in the Preface for information on related manuals and
documents.

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series 1-1



Getting Started

Setting Up Remote Communications

On MSO/DPO5000 Series instruments only: The instruments require a
TEK-USB-488 adapter. You can remotely communicate between your
oscilloscope and PC via Ethernet, USB, and GPIB.

m  To use Ethernet, start by connecting an appropriate Ethernet cable to the
Ethernet port (RJ-45 connector) on the rear panel of your oscilloscope. This
connects the oscilloscope to a 10/100/1000 Base-T local area network.

m  To use USB, start by connecting an appropriate USB cable to the USB
device port on the rear panel of your oscilloscope. With USB, the system
automatically configures itself.

B To use GPIB, start by connecting an appropriate USB cable to the USB
device port on the rear panel of your oscilloscope. Connect the other end to
the TEK-USB-488 adapter host port. Then connect a GPIB cable from the
TEK-USB-488 adapter to your PC or other GPIB-enabled instrument. You can
apply power to the TEK-USB-488 adapter in one of the following two ways:

= With an appropriate power supply connected to wall power and the adapter.

= By connecting a USB cable to a Host port on the oscilloscope and the
device (B type) connector on the adapter. Without a power connection,
the adapter will not function properly.

Before setting up the instrument for remote communications using the electronic
(physical) GPIB interface, you should familiarize yourself with the following
GPIB requirements:

B A unique device address must be assigned to each device on the bus. No two
devices can share the same device address.

= No more than 15 devices can be connected to any one line.
B One device should be connected for every 6 feet (2 meters) of cable used.

B No more than 65 feet (20 meters) of cable should be used to connect devices
to a bus.

B At least two-thirds of the devices on the network should be powered on while
using the network.

B Connect the devices on the network in a star or linear configuration. Do not
use loop or parallel configurations.

1-2 MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series



Getting Started

Connecting to the  Your instrument has a 24-pin GPIB connector on its rear (side) panel. (This
Instrument  connector is available on all instruments except MSO/DPO5000 Series
instruments.) This connector has a D-type shell and conforms to IEEE Std
488.13%41987. Attach an IEEE Std 488.1341987 GPIB cable to this connector and
to your controller as shown in the following figure.

k0010-001

If necessary, the GPIB connectors can be stacked as shown in the following figure:

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series 1-3



Getting Started

Setting the GPIB Address  To function correctly, your instrument must have a unique device address. The

default settings for the GPIB configuration are:

®  GPIB Address 1.

B GPIB Mode Talk/Listen

To change either of the GPIB settings, do the following:

1. Select GPIB Configuration from the Utilities menu.

e | Uilties | Help n

Tek Secure Erase...

Set Time & Date...

GPIB Configuration...

LAN Server Status...
External Signals...

Touch Screen »
Instrument Calibration...

Instrument Diagnostics...

E-mail on Event »
Multipurpose Knobs L4
MNavigation Buttons

User Preferences...

- Option Installation...

2. Click the Configuration Talk/Listen button.

GPIB

- o - | o

The following screen appears on MSO/DPOS5000 Series instruments:

-

GPIB Configuration
Talk / Listen

1-4

3. Change the GPIB Address to a unique address.

4. Click the Close button. The instrument is now set up for bidirectional
communication with your controller.

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series



Command Syntax

You can control the operations and functions of the instrument through the use
of commands and queries. The following related topics describe the syntax
of these commands and queries, as well as the conventions that the instrument
uses to process them. See the Command Groups topic in the table of contents
for a listing of the commands by command group, or use the index to locate a
specific command.

Backus-Naur Form Notation

This guide describes the commands and queries using Backus-Naur Form (BNF)
notation. Refer to the following table for the symbols that are used.

Table 2-1: Symbols for Backus-Naur Form

Symbol Meaning

<> Defined element

= Is defined as

| Exclusive OR

{1 Group; one element is required

[1 Optional; can be omitted

Previous element(s) may be repeated

() Comment

Command and Query Structure

Messages

Commands consist of set commands and query commands (usually called
commands and queries). Commands modify instrument settings or tell the
instrument to perform a specific action. Queries cause the instrument to return
data and status information.

Most commands have both a set form and a query form. The query form of the
command differs from the set form by its question mark on the end. For example,
the set command ACQu1i re:MODe has a query form ACQuire:MoDe?. Not all
commands have both a set and a query form. Some commands have set only and
some have query only.

A command message is a command or query name followed by any information
the instrument must have in order to execute the command or query. Command
messages can contain five element types, defined in the following table.
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Command Syntax

Table 2-2: Command Message Elements

Symbol Meaning

<Header> This is the basic command name. If the header ends with a question
mark, the command is a query. The header may begin with a colon
(:) character. If the command is concatenated with other commands,
the beginning colon is required. Never use the beginning colon with
command headers beginning with an asterisk (*).

<Mnemonic> This is a header subfunction. Some command headers have only
one mnemonic. If a command header has multiple mnemonics, a
colon (;) character always separates them from each other.

<Argument> This is a quantity, quality, restriction, or limit associated with the
header. Some commands have no arguments while others have
multiple arguments. A <space> separates arguments from the
header. A <comma> separates arguments from each other.

<Comma> A single comma is used between arguments of multiple-argument
commands. Optionally, there may be white space characters before
and after the comma.

<Space> A white space character is used between a command header and the
related argument. Optionally, a white space may consist of multiple
white space characters.

Commands Commands cause the instrument to perform a specific function or change one of
the settings. Commands have the structure:

[ : J<Header>[<Space><Argument>[<Comma> <Argument>]...]

A command header consists of one or more mnemonics arranged in a hierarchical
or tree structure. The first mnemonic is the base or root of the tree and each
subsequent mnemonic is a level or branch off the previous one. Commands at

a higher level in the tree can affect those at a lower level. The leading colon (:)
always returns you to the base of the command tree.

Queries  Queries cause the instrument to return status or setting information. Queries
have the structure:

B [:]<Header>?
m  [:]<Header>?[<Space><Argument> [<Comma><Argument>]...]

You can specify a query command at any level in the command tree unless
otherwise noted. These branch queries return information about all the mnemonics
below the specified branch or level. For example, HIStogram:STATistics:STDdev?
returns the standard deviation of the histogram, HIStogram:STATistics? returns
all the histogram statistics, and HIStogram? returns all the histogram parameters.

Headers  You can use the HEADer command to control whether the instrument returns
headers as part of the query response. If header is on, the query returns command
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Command Syntax

headers and then formats itself as a valid set command. If header is off, the
response includes only the values. This can make it easier to parse and extract
information from the response. The table shows the difference in responses.

Table 2-3: Comparison of Header Off and Header On Responses

Query Header Off Header On

TIME? "14:30:00” :TIME"14:30:00”

ACQuire:NUMAVg? 100 :ACQUIRE:NUMAVG 100
Header Comma

Command Parts
A

4 N
SAVe:WAVEform CH1,REF3

VoV

Mnemonics Space  Arguments

Clearing the Instrument

You can use the selected Device Clear (DCL) GPIB function to clear the Output
Queue and reset the instrument to accept a new command or query. Refer to your
GPIB library documentation for details about the Device Clear operation.

Command Entry

The following rules apply when entering commands:
B You can enter commands in upper or lower case.

®  You can precede any command with white space characters. White space
characters include any combination of the ASCII control characters 00 through
09 and 0B through 20 hexadecimal (0 through 9 and 11 through 32 decimal).

B The instrument ignores commands consisting of any combination of white
space characters and line feeds.

Abbreviating ~ You can abbreviate many instrument commands. Commands in this document
show the abbreviations in capitals. For example, you can enter the command
ACQuire:NUMAvg simply as ACQ:NUMA or acq:numa. Abbreviation rules can
change over time as new instrument models are introduced. Thus, for the most
robust code, use the full spelling.

If you use the HEADer command to have command headers included as part
of query responses, you can further control whether the returned headers are
abbreviated or are full-length with the VERBose command.

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series 2-3
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Concatenating

You can concatenate any combination of set commands and queries using a
semicolon (;). The instrument executes concatenated commands in the order
received. When concatenating, you must follow these rules:

1.

Separate completely different headers by a semicolon and by the beginning
colon on all commands except the first one. For example, the commands
TRIGger:MODe NORMal and ACQuire:NUMAVg 10, can be concatenated
into the following single command:

TRIGger:MODe NORMal;:ACQuire:NUMAVg 10

If concatenated commands have headers that differ by only the last mnemonic,
you can abbreviate the second command and eliminate the beginning colon.
For example, you can concatenate the commands ACQuire:MODe ENVelope
and ACQuire:NUMAVg 10 into a single command:

ACQuire:MODe ENvelope; NUMAvVg 10

The longer version works equally well:
ACQuire:MODe ENVelope;:ACQuire:NUMAvVg 10
Never precede a star (*) command with a colon:
ACQuire:MODe ENvelope;*0PC

Any commands that follow will be processed as if the star command was not
there, so the commands ACQuire:MODe ENVelope;*0PC;NUMAVg 10 will
set the acquisition mode to envelope and set the number of acquisitions for
averaging to 10.

When you concatenate queries, the responses to all the queries are
concatenated into a single response message. For example, if the display
imageview color is temperature and the display recordview color is spectral,
the concatenated query DISplay:COLOr: PALETTE : IMAGEVIEW?;
RECORDVIEW? will return the following.

If the header is on:

:DISPLAY:COLOR:PALETTE:IMAGEVIEW TEMPERATURE;
:DISPLAY:COLOR:PALETTE:RECORDVIEW SPECTRAL

If the header is off:
TEMPERATURE ; SPECTRAL

Set commands and queries can be concatenated in the same message. For
example,

ACQuire:MODe SAMple;NUMAVQ?;STATE?

is a valid message that sets the acquisition mode to sample. The message then
queries the number of acquisitions for averaging and the acquisition state.
Concatenated commands and queries are executed in the order received.
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Terminating

Command Syntax

Here are some invalid concatenations:

DISplay:PERSistance:RESET;ACQuire:NUMAVg 10 (no colon before
ACQuire)

DISplay:GRAticule FULT;:FILTer SINX (extra colon before FILTer; use
DISplay:GRAticule FULT;FILTer SINX instead)

DISplay:PERSistance:RESET; : *OPC (colon before a star (*) command)

DISpTlay:COLOr:MATHCOLOr DEFAULT;COLOr:REFCOLOr INHERIT (levels
of the mnemonics are different; either remove the second use of COLor or place
:DISPTlay: in front of COLOr:REFCOLOr INHERIT)

This documentation uses <EOM> (End of message) to represent a message
terminator.

Table 2-4: End of Message Terminator

Symbol Meaning
<EOM> Message terminator

The end-of-message terminator must be the END message (EOI asserted
concurrently with the last data byte). The last data byte may be an ASCII linefeed
(LF) character.

This instrument does not support ASCII LF only message termination. The
instrument always terminates outgoing messages with LF and EOL.

Constructed Mnemonics

Cursor Position
Mnemonics

Some header mnemonics specify one of a range of mnemonics. For example, a
channel mnemonic can be CH1, CH2, CH3, or CH4. You use these mnemonics
in the command just as you do any other mnemonic. For example, there is a
CH1:POSition command, and there is also a CH2:POSition command. In the
command descriptions, this list of choices is abbreviated as CH<x>.

When cursors are displayed, commands may specify which cursor of the pair to
use.

Table 2-5: Cursor Mnhemonics

Symbol Meaning

CURSOR<x> A cursor selector; <x> is either 1 or 2.
POSITION<x> A cursor selector; <x> is either 1 or 2.
HPOS<x> A cursor selector; <x> is either 1 or 2.
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Math Specifier Mnemonics

Measurement Specifier
Mnemonics

Channel Mnemonics

Reference Waveform
Mnemonics

Argument Types

Numeric

Commands can specify the mathematical waveform to use as a mnemonic in
the header.

Table 2-6: Math Specifier Mnemonics
Symbol Meaning

Math<x> A math waveform specifier; <x> is 1 through 4.

Commands can specify which measurement to set or query as a mnemonic in the
header. Up to eight automated measurements can be displayed.

Table 2-7: Measurement Specifier Mnemonics

Symbol Meaning

MEAS<x> A measurement specifier; <x> is 1 through 8.

Commands specify the channel to use as a mnemonic in the header.

Table 2-8: Channel Mnemonics

Symbol Meaning

CH<x> A channel specifier; <x> is 1 through 4.

Commands can specify the reference waveform to use as a mnemonic in the
header.

Table 2-9: Reference Waveform Mnemonics

Symbol Meaning

REF<x> A reference waveform specifier; <x> is 1 thru 4.

Many instrument commands require numeric arguments. The syntax shows the
format that the instrument returns in response to a query. This is also the preferred
format when sending the command to the instrument, though any of the formats
will be accepted. This documentation represents these arguments as follows:

Table 2-10: Numeric Arguments

Symbol Meaning

<NR1> Signed integer value

<NR2> Floating point value without an exponent
<NR3> Floating point value with an exponent
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Most numeric arguments will be automatically forced to a valid setting, either by
rounding or truncating, when an invalid number is input unless otherwise noted
in the command description.

Quoted String  Some commands accept or return data in the form of a quoted string, which is
simply a group of ASCII characters enclosed by a single quote (') or double quote
("). The following is an example of a quoted string: "This is a quoted
string". This documentation represents these arguments as follows:

Table 2-11: Quoted String Argument

Symbol Meaning
<QString> Quoted string of ASCII text

A quoted string can include any character defined in the 7-bit ASCII character
set. Follow these rules when you use quoted strings:

1. Use the same type of quote character to open and close the string. For
example: "this is a valid string".

2. You can mix quotation marks within a string if you follow the previous rule.
For example, "this is an 'acceptable' string".

3. You can include a quote character within a string by repeating the quote. For
example: "here is a "" mark".

4. Strings can have upper or lower case characters.

5. If you use a GPIB network, you cannot terminate a quoted string with the
END message before the closing delimiter.

6. A carriage return or line feed embedded in a quoted string does not terminate
the string, but is treated as just another character in the string.

7. The maximum length of a quoted string returned from a query is 255
characters.

Here are some invalid strings:
B "Invalid string argument' (quotes are not of the same type)

B "test<EOI>" (termination character is embedded in the string)

Block  Several instrument commands use a block argument form (see the following table).

Table 2-12: Block Argument

Symbol Meaning
<NZDig> A nonzero digit character in the range of 1-9
<Dig> A digit character, in the range of 0-9
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Table 2-12: Block Argument (cont.)

Symbol Meaning

<DChar> A character with the hexadecimal equivalent of 00 through FF (0 through
255 decimal)

<Block> A block of data bytes defined as: <Block> ::=

{#<NZDig><Dig>[<Dig>...][<DChar>...]
[#0[<DChar>...]<terminator>}

<NZDig> specifies the number of <Dig> elements that follow. Taken together,
the <NZDig> and <Dig> elements form a decimal integer that specifies how
many <DChar> elements follow.

NOTE. The digit <NZDig> is in hexadecimal format. This deviates slightly from
the IEEE 488.2 specification that it be in decimal format, as extra allowances
must be made for data lengths that are greater than 999,999,999 <DChar>
elements (for example 500M record lengths at 2 bytes per point).

Block Argument

Al
4 N

ALIas:DEFINE "SETUpl",#231AUTOSet EXECute;:SELect:REF1 ON

Block Header Specifies Data Length

Specifies Number of
Length Digits that Follow
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The programmable interface conforms to Tektronix standard codes and formats
except where noted. The GPIB interface also conforms to IEEE Std 488.2-1987
except where noted.

Acquisition Command Group

Acquisition commands set up the modes and functions that control how the
instrument acquires signals and processes them into waveforms. Using these
commands for acquiring waveforms, you can do the following:

Table 2-13: Acquisition commands

Start and stop acquisitions.

Control whether each waveform is simply acquired, averaged, or enveloped
over successive acquisitions of that waveform.

Set the controls or conditions that start and stop acquisitions.

Determine the action the system takes upon completing an acquisition, such
as saving all waveforms and taking a measurement.

Control acquisition of acquired channel waveforms.

Set acquisition parameters.

Command Description
ACQuire:INTERPEightbit Sets or queries the interpolation acquisition mode
ACQuire:MAGnivu Sets or queries the MagniVu feature.
NOTE. Not available on all models.
ACQuire:MODe Sets or queries acquisition mode
ACQuire:NUMFRAMESACQuired? Returns the number of acquisitions that have occurred
ACQuire:NUMACq? Returns the number of waveform acquisitions that have occurred since starting
acquisition with the ACQuire:STATE RUN command
ACQuire:NUMAVg Sets or queries number of acquisitions for an averaged waveform
ACQuire:NUMEnv Sets or queries number of acquisitions for envelope waveform
ACQuire:NUMSAMples Sets or queries the number of samples that make up a WfmDB for single sequence

mode and Mask Pass/Fail Completion Test

ACQuire:SAMPlingmode

Sets or queries the sampling mode

ACQuire:STATE Starts, stops, or returns acquisition state

ACQuire;STOPAfter Sets or queries whether the acquisition is continuous or single sequence
FASTAcq? Enables, disables, or returns state of Fast Acquisition mode
FASTAcq:HIACQRATE Sets or queries the state of FastAcq optimization

FASTAcq:STATE Returns the Fast Acquisition state
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Alias Command Group

Table 2-14: Alias commands

Alias commands allow you to define new commands as a sequence of standard
commands. You might find this useful when repeatedly using the same commands
to perform certain tasks like setting up measurements.

Aliases are similar to macros but do not include the capability to substitute
parameters into alias bodies. The alias mechanism obeys the following rules:

B The alias name must consist of a valid IEEE 488.2 message unit, which may
not appear in a message preceded by a colon, comma, or a command or query
program header.

B The alias name may not appear in a message followed by program date, a
colon, comma, or question mark.

B An alias name must be distinct from any keyword or keyword short form.

B An alias name cannot be redefined without first being deleted using one of
the alias deletion functions.

B Alias names do not appear in response messages.

B The Alias commands are defined in Tektronix Standard Codes and Formats.
Deviations between that standard and what is specified here will be considered
errors unless specifically noted in the command description in this document.

Command Description

Allas Sets or queries the alias state

ALlas:CATalog? Returns a list of the currently defined alias labels
AlLlas:DEFine Assigns a sequence of program messages to an alias label
AlLlas:DELEte Removes a specified alias

ALlas:DELEte:ALL Deletes all existing aliases

AlLlas:DELEte:NAMe Removes a specified alias

ALlas:STATE Sets or queries the alias state
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Bus Mnemonics

Table 2-15: Bus mnemonics

Symbol

Command Groups

NOTE. Not available on all models.

Use the commands in the Bus Command Group to configure a bus. These
commands let you:

®m  Specify the bus type
B Specify the digital signals to be used in the bus

m  Specify its display style

Commands specify the bus to use as a mnemonic in the header.

NOTE. For MIPI general commands, currently only Lane 1 is supported.

Meaning

B<x>

A bus specifier; <x> is 1 through 16.

Table 2-16: Bus commands

Command

Description

BUS:B<x>:DISplay:BUSForm

Enables or disables the display of the decoded busform for the specified bus,
or queries the status of that feature.

BUS:B<x>:DISplay:DECOde:FlLe

Sets or queries the symbol table file for the specified bus

BUS:B<x>:DISplay:DECOde:STAte

Sets or queries whether the specified bus is enabled to display symbolic decode
of its busform values

BUS:B<x>:DISplay:FORMat Sets or queries the format for displaying numeric values in the 'bus' waveform
of the specified bus
BUS:B<x>:DISplay:WAVEForm Enables or disables the display of the waveform(s) or queries the status of

this display.

BUS:B<x>:12C:CLOCk:SOUrce

Sets or queries the 12C clock (SCLK) source for the specified bus

BUS:B<x>:12C:DATa:SOUrce

Sets or queries the 12C data (SDA) source for the specified bus

BUS:B<x>:12C:RWINADDR

Determines whether decoded 12C slave addresses are pure seven-bit values,
or have the RIW* combined with them

BUS:B<x>:LABel Sets or queries the waveform label for the specified bus
BUS:B<x>:MIPICSITWo:CLOCk:SOUrce Sets or queries the MIPI CSI2 clock source for the specified bus
BUS:B<x>:MIPICSITWo:CLOCk:TYPe Sets or queries the MIPI CSI2 clock source type for the specified bus
BUS:B<x>:MIPICSITWo:LANE<x>:SOUrce: Sets or queries the differential source for the specified lane of the specified
DIFFerential MIPI CSI2 bus
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Table 2-16: Bus commands (cont.)

Command

Description

BUS:B<x>:MIPICSITWo:LANE<x>:SOUrce:

DMINUS

Sets or queries the D Minus source for the specified lane of the specified MIPI
CSI2 bus

BUS:B<x>:MIPICSITWo:LANE<x>:SOUrce:

DPLUS

Sets or queries the D Plus source for the specified lane of the specified MIPI
CSI2 bus

BUS:B<x>:MIPICSITWo:LANE<x>:TYPe

Sets or queries the lane source type for the specified MIPI CSI2 bus

BUS:B<x>:MIPIDSIOne:CLOCk:SOUrce

Sets or queries the clock source for the specified MIPI DSI1 bus

BUS:B<x>:MIPIDSIOne:CLOCK:TYPe

Sets or queries the MIPI DSI1 clock source type for the specified bus

BUS:B<x>:MIPIDSIOne:LANE<x>:SOUrce:
DIFFerential

Sets or queries the differential source for the specified lane of the specified
MIPI DSI1 bus

BUS:B<x>:MIPIDSIOne:LANE<x>:SOUrce:
DMINUS

Sets or queries the D Minus source for the specified lane of the specified MIPI
DSI1 bus

BUS:B<x>:MIPIDSIOne:LANE<x>:SOUrce:
DPLUS

Sets or queries the D Plus source for the specified lane of the specified MIPI
DSI1 bus

BUS:B<x>:MIPIDSIOne:LANE<x>:TYPe

Sets or queries the lane source type for the specified MIPI DSI1 bus

BUS:B<x>:PARallel:CLOCk:EDGE

Determines which edges of its clock signal cause a clocked parallel bus to
sample new states

BUS:B<x>:PARallel:CLOCk:SOUrce

Sets or queries the Parallel clock source for the specified bus

BUS:B<x>:PARallel:ISCLOCKED

Determines whether the bus operates in a clocked or asynchronous fashion

BUS:B<x>:PARallel:SOURCES

Sets or queries the member signals for the Parallel mode of the bus to or
reports them as an MSB-to-LSB ordered list

BUS:B<x>:POSition Sets or queries the position waveform for the specified bus
BUS:B<x>:RS232c:BITRate Sets or queries the RS-232 bit rate for the specified bus
BUS:B<x>:RS232c:DATABIts Sets or queries the number of RS-232 data bits for the specified bus
BUS:B<x>:RS232c:DELIMiter Sets or queries the RS-232 delimiting value for a packet on the specified bus
BUS:B<x>:RS232¢:DISplaymode Sets or queries the display mode for the specified bus
BUS:B<x>:RS232c:PARity Sets or queries the RS-232 parity for the specified bus
BUS:B<x>:RS232c:POLarity Sets or queries the RS-232 polarity for the specified bus
BUS:B<x>:RS232¢:SOUrce Sets or queries the RS-232 polarity for the specified bus
BUS:B<x>:S8B10B:BITRate Sets the bus data for the specified bus to a standard rate in bits per second, or

enables you to specify a custom data rate using the value command.

BUS:B<x>:S8B10B:BITRate:VALue

Sets the data rate for the specified bus to a rate that you specify in bits per
second.

BUS:B<x>:S8B10B:HYSTeresis

Sets or queries the hysteresis for the specified bus.

BUS:B<x>:S8B10B:SOUrce

Sets or queries the signal sources for the specified bus.

BUS:B<x>:SPI:BITOrder

Sets or queries the shift direction used to de-serialize data for the SPI mode of
the bus

BUS:B<x>:SPI:CLOCk:POLarity

Sets or queries the SPI clock (SCLK) polarity for the specified bus

BUS:B<x>:SPI:CLOCk:SOUrce

Sets or queries the SPI clock (SCLK) source for the specified bus

BUS:B<x>:SPI:DATa:POLarity

Sets or queries the SPI data (DATA) polarity for the specified bus
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Table 2-16: Bus commands (cont.)

Command

Command Groups

Description

BUS:B<x>:SPI:DATa:SIZe

Sets or queries the number of bits per word for the specified bus

BUS:B<x>:SPI:DATa:SOUrce

Sets or queries the SPI data (DATA) source for the specified bus

BUS:B<x>:SPI:SELect:POLarity

Sets or queries the SPI Slave Select (SS) polarity for the specified bus

BUS:B<x>:SPI:SELect:SOUrce

Sets or queries the SPI Slave Select (SS) source for the specified bus

BUS:B<x>:TYPe Sets or queries the bus type specified

BUS:B<x>:USB:BITRate Sets or queries the USB bit rate for the specified bus

BUS:B<x>:USB:PRObe Sets or queries the type of probe connected to the USB signal for the specified
bus

BUS:B<x>:USB:SOUrce Sets or queries the USB Data Source for the specified bus

BUS:B<x>:USB:SOUrce:DMINus

Sets or queries the USB Data Source for D- input for the specified bus

BUS:B<x>:USB:SOUrce:DPLUs

Sets or queries the USB Data Source for D+ input for the specified bus

BUS:CH<x>:LOWTHRESHold Sets or queries the low threshold value for the analog source in the bus (USB
differential)
BUS:CH<x>:THRESHold If there is a high and low threshold for the analog source in the bus, this

command sets or queries the high threshold value. Otherwise, this command
sets or queries the threshold value

BUS:MATH<x>:LOWTHRESHold

Sets or queries the low threshold value of the mathematical waveform for the
bus (USB differential)

BUS:MATH<x>:THRESHold If there is a high and low threshold for the mathematical waveform in the
bus, this command sets or queries the high threshold value. Otherwise, this
command sets or queries the threshold value

BUS:REF<x>:THRESHold If there is a high and low threshold for the reference waveform in the bus, this
command sets or queries the high threshold value. Otherwise, this command
sets or queries the threshold value

SELect:B<x> Sets or queries the display state for the specified bus
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Calibration Command Group

The Calibration commands provide information about the current state of
instrument calibration and allow you to initiate internal signal path calibration

(SPC).

NOTE. When running SPC through the remote interface, calibration status cannot
be obtained until after the SPC completes, which can take several minutes. Any
remote command that performs an action on the oscilloscope is also disabled
until the SPC is complete.

Table 2-17: Calibration commands

Command Description
CALibrate? Returns the internal and factory calibration status
*CAL? Instructs the instrument to perform self-calibration and returns the calibration status

when complete. Takes several minutes to run.

CALibrate:CALProbe:CH<x>?

Performs a probe calibration for the selected channel and returns the calibration
status

CALibrate:INTERNal

Starts the internal signal path calibration. Takes several minutes to run.

CALibrate:INTERNal:STARt

Starts the internal signal path calibration

CALibrate:INTERNal:STATus?

Returns the status of the internal signal path calibration

CALibrate:PRObestate:CH<x>?

Returns the probe calibration status for the probe of the selected channel

CALibrate:RESults? Returns the status of all calibration subsystems without performing an SPC
operation
CALibrate:RESults:SPC? Returns the results of the last SPC operation
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Cursor Command Group

Table 2-18: Cursor commands

Use the commands in the Cursor Command Group to control the cursor display
and readout. You can use these commands to control the setups for cursor 1 and
cursor 2, such as waveform source, cursor position, and cursor color.

You can also use the commands to select one of the following cursor functions:
m  Off. Shuts off the display of all cursors.

= Vertical Bars. Displays vertical bar cursors, which provide traditional
horizontal unit readouts for Cursor 1 (barl), Cursor 2 (bar2), the delta between
them, and 1/delta (results in frequency when the horizontal unit is time).

®  Horizontal Bars. Displays horizontal bar cursors, which provide traditional
vertical unit readouts for Cursor 1 (barl), Cursor 2 (bar2), and the delta
between them.

B Waveform Cursors. Consists of two cursors you can independently assign to
a waveform. These cursors provide the same readouts that the vertical and
horizontal bar cursors provide. Waveform cursors enable you to conveniently
measure waveform amplitude and time. In XY or XYZ format, waveform
cursors indicate the amplitude position of an XY pair (Chl vs Ch2 voltage,
where Chl is the X axis and Ch2 is the Y axis) relative to the trigger.

®  Screen Cursors. Consists of two pairs of independent horizontal and vertical
cursors. You can use these cursors to indicate an arbitrary position within
the waveform display area. Screen cursors, depending on the style selected,
consist of the intersection of a vertical and horizontal line, an X, or a vertical
line with an X. These cursors have no association with any waveform, except
that they inherit the color of the waveform they are assigned to.

Command Description

CURSor? Returns all cursor settings

CURSor:FUNCtion Sets or queries the cursor type

CURSor:HBArs? Returns hbar cursor settings

CURSor:HBArs:DELTa? Returns hbars cursors vertical difference
CURSor:HBArs:POSITION<x> Sets or queries the hbar cursor<x> vertical position
CURSor:HBArs:UNIts? Returns hbar cursor units

CURSor:LINESTyle Sets or queries the cursor line style

CURSor:MODe Sets or queries whether cursors move in unison or separately
CURSor:SCREEN:STYle Sets or queries the cursor type for screen mode

CURSor:SCREEN:XPOSITION<x>

Sets or queries the x position of the specified screen cursor

CURSor:SCREEN:YPOSITION<x>

Sets or queries the y position of the specified screen cursor

CURSor:SOUrce<x>

Sets or queries the source for cursor <x>

CURSor:STATE

Turns cursors on or off or returns their state
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Table 2-18: Cursor commands (cont.)

Command Description

CURSor:VBArs Sets or queries the position of vertical bar cursors
CURSor:VBArs:DELTa? Returns the difference between vbar cursors
CURSor:VBArs:POSITION<x> Sets or queries the vbar cursor<x> horizontal position
CURSor:VBArs:POS<x> Sets or queries the horizontal position for vertical bar cursors
CURSor:VBArs:UNIts Sets or queries the units for vbar cursors
CURSor:WAVEform Sets or queries the current settings for waveform cursors

CURSor:WAVEform:HDELTA?

Returns the horizontal difference between waveform cursors

CURSor:WAVEform:HPOS<x>?

Returns the position of waveform cursor <x>

CURSor:WAVEform:POSition<x>

Sets or queries the position of waveform cursor <x>

CURSor:WAVEform:STYle

Sets or queries the cursor type for waveform mode

CURSor:WAVEform:UNIts

Sets or queries the units for waveform cursors

CURSor:WAVEform:VDELTA?

Returns the vertical difference between waveform cursors

CURSor:XY? Returns the current settings for XY cursors

CURSor:XY:PRODDELta? Returns the product of the difference between the cursors X positions and Y
positions

CURSor:XY:PRODUCT<x>? Returns the product of the X and Y positions for the specified cursor

CURSor:XY:RADIUS<x>? Returns the radius of the specified cursor

CURSor:XY:RATDELta? Returns ratio of the difference between the cursors X position and Y position

CURSor:XY:RATIO<x>? Returns ratio of the X (horizontal) and Y (vertical) position for the specified cursor

CURSor:XY:RDELta? Returns the Dr value

CURSor:XY:READOUT Sets or queries the XY cursor readout mode

CURSor:XY:RECTX<x> Sets or queries the X cursor position in rectangular coordinates

CURSor:XY:RECTY<x> Sets or queries the Y cursor position in rectangular coordinates

CURSor:XY:THDELta? Returns the XY cursor angle delta in polar coordinates

CURSor:XY:THETA<x>? Returns the XY cursor angle in polar coordinates

CURSor:XY:XDELta? Returns the XY cursor AX value in rectangular coordinates

CURSor:XY:YDELta? Returns the XY cursor AY value in rectangular coordinates
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Diagnostics Command Group

Table 2-19: Diagnostics commands

The Diagnostic commands control the selection and execution of diagnostic tests.

Command Description

DIAg:CONTROL:HALT Enables or disables halting on first diagnostic failure

DIAg:CONTROL:LOOP Enables or disables looping of diagnostics

DIAg:FAILURES:CLEAR Sets and queries the clearing of pass/fail information from data structures, not the
Event Log, at the start of diagnostic tests

DIAg:EXECUTE Executes the currently selected set of diagnostics

DIAg:ITEM? Returns all data associated with a selected menu item

DIAg:ITEM:FAILURES?

Returns the total number of failures that occurred

DIAg:ITEM:NAMe?

Returns the name of the selected menu item

DIAg:ITEM:RESULT?

Returns the results of the last test executed on this item

DIAg:ITEM:SUBITEMS?

Returns the number of subitems associated with this item

DIAg:LEVEL Sets the current level of diagnostic test hierarchy

DIAg:LOOPS? Returns the number of times the diagnostics were completed during the last
execution

DIAg:NAMe? Returns the subsystem name, area, and test name of the current diagnostic test

DIAg:NAMe:AREA?

Returns the selected area of the current diagnostic test

DIAg:NAMe:SUBSYS?

Returns the subsystem of the current diagnostic test

DIAg:NAMe:TEST?

Returns the name of the current diagnostic test

DIAg:NUMITEMS?

Returns the number of items on the currently selected level of test hierarchy

DIAg:RESults?

Returns a brief pass or fail status of the last test execution

DIAg:RESults:VERBose?

Returns a more explanatory message about the results of the last diagnostic
execution

DIAg:SELect:ALL Selects all available diagnostics

DIAg:SELect:AREA Selects one of the available diagnostic areas

DIAg:SELect:.LAST Sets the last item of a group of items from the same level of test hierarchy
DIAg:SELect:SUBSYS Selects one of the available diagnostic subsystems

DIAg:SELect: TEST Selects one of the available diagnostic tests

DIAg:STATE Sets the instrument operating state

DIAg:STOP Terminates the execution of diagnostics

TEST Selects and executes an item at any level of the test hierarchy
TEST:RESults? Returns a brief pass or fail status of the last test execution
TEST:RESults:VERBose? Returns a more explanatory message about the results of the last test execution
TEST:STOP Terminates the execution of the test
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Digital Command Group

NOTE. Not available on all models.

Use the commands in the Digital Command Group to acquire 24 digital signals
and analyze them. The digital signals includes:

B Signals from each of the 16 data channels of its digital probes
m  Signals derived from each of the four analog acquisition channels

®  Signals derived from each of the four math expressions

Table 2-20: Digital commands

Command

Description

CQ<x>:THRESHold

Sets or queries the threshold for converting the specified clock/qualifier signal to
digital form

DISplay:DIGital:HEIght

Sets or queries the height of the digital input waveform and the label associated
with the channel

D<x>:LABEL

Sets or queries the label that appears for the specified digital input on the display

D<x>:POSition

Sets or queries the position for the specified digital input

D<x>:PROBE:ID:SERnumber?

Queries the serial number of the digital probe that provides the specified digital
signal

D<x>:PROBE:ID:TYPe?

Queries the type of digital probe that provides the specified digital signal

D<x>:THRESHold Sets or queries the threshold level for the digital signal specified

REF<x>:THRESHold Sets or queries the comparable threshold for converting the reference signal to
digital form

SELect:DALL Sets the display state of all the digital inputs

SELect:DIGTraces:COMbination Turns on the digital channels that have binary digits as 1

SELect:DIGTraces:LISt Turns on the specified digital channels or returns the list of digital channels that
are on

SELect:D<x> Sets or queries the display state for the digital input specified
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Display Control Command Group

Use the commands in the Display Control Command Group to change the graticule
style, the displayed intensities, and the characteristics of the waveform display.

You can set the display of date and time; cursor, histogram, mask, and
measurement readouts; measurement annotations; and the mode in which
waveforms are displayed.

There are six color palettes from which you can select:
B Normal. Displays hues and lightness levels for best overall viewing.

B Temp. Displays areas of the waveform with the highest sample density in
warmer colors (red shades) and the areas of lowest sample density in cooler
colors (blue shades).

B Spectral. Displays areas of the waveform with the highest sample density in
blue shades and the areas of lowest sample density in red shades.

B Green. Displays waveforms in shades of green. Areas of the waveform with
the highest sample density appear in lighter green shades and the areas of
lowest sample density appear in darker green shades.

B Gray. Displays waveforms in shades of gray. Areas of the waveform with the
highest sample density appear in lighter gray shades and the areas of lowest
sample density appear in darker gray shades.

m  User. Allows you to create a customized color palette.

Use the commands to set the style that best displays your waveforms and graticule
display properties.

NOTE. The mode you choose globally affects all displayed waveforms.

Table 2-21: Display control commands

Command Description

DISplay? Returns current display settings

DISplay:CLOCk Sets or queries the display of the date/time stamp
DISplay:COLOr? Returns color group settings
DISplay:COLOr:MATHCOLOr Sets or queries the color to be used for math traces
DISplay:COLOr:PALEtte:IMAGEView Sets or queries the color palette for imageview waveforms
DISplay:COLOr:PALEtte:RECORDView Sets or queries the color palette for recordview waveforms
DISplay:COLOr:PALEtte:USEr Returns the user palette group settings
DISplay:COLOr:PALEtte:USEr:CARet Sets or queries the user caret color
DISplay:COLOr:PALEtte:USEr:CH<x> Sets or queries the user palette channel colors
DISplay:COLOr:PALEtte:USEr:GRAticule Sets or queries the user palette graticule

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series 2-19



Command Groups

Table 2-21: Display control commands (cont.)

Command

Description

DISplay:COLOr:PALEtte:USEr:HIStogram

Sets or queries the user palette histogram color

DISplay:COLOr:PALEtte:USEr:-MASK

Sets or queries the user palette mask color

DISplay:COLOr:PALEtte:USEr:
MASKHighlight

Sets or queries the user palette mask hits color

DISplay:COLOr:PALEtte:USEr:MATH<x>

Sets or queries the user palette math colors

DISplay:COLOr:PALEtte:USEr:REF<x>

Sets or queries the user palette reference colors

DISplay:COLOr:PALEtte:USEr:WAVEform

Sets or queries the user palette waveform colors

DISplay:COLOr:REFCOLOr Sets or queries the color to be used for reference traces
DISplay:FILTer Sets or queries the type of interpolation to use for the display
DISplay:FORMat Sets or queries the display format

DISplay:GRAticule Sets or queries the type of graticule that is displayed

DISplay:INTENSITy?

Returns the waveform and graticule saturation levels

DISplay:INTENSITy:BACKLight

Sets or queries the waveform backlight intensity settings

DISplay:INTENSITy:WAVEform:IMAGEView

Sets or queries the waveform saturation level for imageview waveforms

DISplay:INTENSITy:WAVEform:

Sets or queries the waveform saturation level for recordview waveforms

RECORDView

DISplay:PERSistence Sets or queries display persistence setting
DISplay:PERSistence:RESET Clears the persistence data
DISplay:SCREENTExt? Returns all screen text settings

DISplay:SCREENTEXxt:LABel<x>?

Sets or queries the screen text setting for a given label

DISplay:SCREENTExt:LABel<x>:FONTCOlor

Sets or queries the screen text label font color

DISplay:SCREENTEXxt:LABel<x>:
FONTNAme

Sets or queries the screen text label font name for a given label

DISplay:SCREENTEXxt:LABel<x>:FONTSIze

Sets or queries the screen text label font size for a given label

DISplay:SCREENTEXxt:LABel<x>:FONTSTyle

Sets or queries the screen text label font style for a given label

DISplay:SCREENTExt:LABel<x>:NAMe

Sets the text to be displayed for a given label

DISplay:SCREENTEXxt:LABel<x>:STATE

Sets or queries the screen text label state for a given label

DISplay:SCREENTEXxt:LABel<x>:XPOS

Sets or queries the horizontal position of a given label

DISplay:SCREENTEXxt:LABel<x>:YPOS

Sets or queries the vertical position of a given label

DISplay:SCREENTExt:STATE Sets or queries the state of the display of screen text

DISplay:SHOWREmote Sets or queries the state of the remote display feature and is equivalent to selecting
Display Remote from the Display menu

DISplay:STYle Sets or queries data display style

DISplay:TRIGBar Sets or queries the display setting of the trigger level indicator bar(s)

DISplay:TRIGT Sets or queries the display of the trigger point indicator

DISplay:VARpersist Sets or queries the persistence decay time

DISplay:WAVEform Sets or queries the display of waveform traces
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E-mail Command Group

Table 2-22: E-mail commands

Command

Commands in the E-mail group allow you to send e-mail to one or more
designated recipients whenever a selected event, such as a trigger, a mask test
failure (Option MTM only), or a limit test failure occurs in the instrument.

Using this feature, you do not have to continually monitor the instrument for
the event.

When an event occurs, the instrument will send an SMTP mail message to one or
more designated recipients through the specified mail server. The message can
include any of the following:

B Screen image
B Waveform data

B  Measurement data at the time of the event

NOTE. Your instrument must be connected to the Local Area Network (LAN)
using Transfer C Protocol/Internet Protocol (TCP/IP). The recipient must also
have an SMTP mail server. To send e-mail for a mask test failure, you must have
Mask Testing (Option MTM) installed.

Description

EMail

Sends a test e-mail message or sets the current e-mail sent count to zero

EMail:ATTempts

Sets or queries the number of times that an attempt will be made to send e-mail to
the SMTP e-mail server

EMail:AUTHLogin

Sets or queries the login name that will be used if the SMTP e-mail server requires
one for authentication

EMail:AUTHPassword

Sets the password that will be used if the SMTP e-mail server requires one for

authentication
EMail: COUNt? Returns the number of e-mails that have been sent since Email on Event was armed
EMail:FROm Sets or queries the From line in the e-mail
EMail:HOSTwanted Sets or queries the hostname that will be used when e-mail is sent to the SMTP
e-mail server
EMail:IMAGe Sets or queries whether image data is included in the e-mail
EMail:MASK Sets or queries whether e-mail is sent when a mask test failure occurs
EMail:MAXSize Sets or queries the maximum size (in megabytes) of e-mail that can be sent to

the SMTP server

EMail:MEASUrement

Sets or queries whether measurement data is included in the e-mail

EMail:NUMEMails

Sets or queries the number e-mails that can be sent when Email onEvent is armed

EMail:SMTPPort

Sets or queries the SMTP port number that the e-mail server uses

EMail:SMTPServer

Sets or queries the address of the SMTP mail server
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Table 2-22: E-mail commands (cont.)

Command Description

EMail:STATUS? Queries the status of e-mail

EMail:TIMEOut Sets or queries the global timeout in seconds

EMail:TO Sets or queries the address of the recipient(s) of an e-mail. Multiple addresses are
separated with a semicolon (;)

EMail:TRIGger Sets or queries whether e-mail is sent when a trigger occurs

EMail:WAVEform Sets or queries whether waveform data is included in the e-mail
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Error Detector Command Group

Error Detector Theory of

Operation

NOTE. Not available on all models.

The error detector provides error detection on many serial standards. This section
provides error detector theory and a list of commands in the error detector
command group.

The Tektronix error detector option provides the following:

B Automated receiver testing using AWG7000 Series

®  SATA Bit Error Detection: 1.5 Gb/s, 3.0 Gb/s, and 6.0 Gb/s Standards

B SATA Frame Error Detection: 1.5 Gb/s, 3.0 Gb/s, and 6.0 Gb/s Standards
B USB 3.0 Symbol Error Detection: 5 Gb/s Standard

®  PClIe Genl and Gen2 Bit Error Detection: 5 Gb/s Standard

B Jllegal Character and Disparity Error Detection: 1.25 Gb/s to 6.25 Gb/s

B Tracking for Spread Spectrum Clocks with up to 5000 ppm (downspread)

The following table lists the various types of error detection:

Table 2-23: Types of error detection

(Units)

Error Type (Units) Error Rate Resolution Effectiveness Limitations

Character Number of character errors per Character 90% to 95% Can miss errors if a character is
number of characters tested changed to a legal character

Frame Number of frame errors per number Frame 100% Many bit errors can equal one
of frames tested (finds all errors) frame error

Symbol Number of symbol errors per number ~ Symbol 100% Several bit errors can equal one
of symbols tested (finds all errors) symbol error

Bit Number of bit errors per number of Bit 100% Pattern length limited by

bits tested

(finds all errors) memory depth

For non-USB bit error testing, you must provide the signal test pattern length and
sync pattern. Align characters must be provided for all test types. All of these
parameter values depend on the actual signal test pattern. The signal test pattern
length is generally known from the signal generator setup.

The align character is a 10-bit character with both RD+ and RD- disparity values
and must actually be present in the signal test pattern to keep the receiver aligned
to the 10-bit character boundaries.

The sync pattern is a unique 10-, 20-, 30-, or 40-bit sequence (one to four 10-bit
characters) that must actually be present in the signal test pattern to align the
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2-24

signal so that bit-by-bit comparisons can be made. The sync pattern does not
have to be “at the beginning” of the signal test pattern but it can be anywhere in
the signal test pattern, as the fixed-length signal test pattern is sent repetitively
by the signal generator.

To better understand the bit error detector, examine and use the setup files that
contain the parameter settings in GPIB command format. Signal test patterns are
supported with the following setup files:

B Any8B10BCJTPatBitErrorSetup.txt

B Any8B10BCJTPcharacterErrorSetup.txt
®  PCleCJTPatBit ErrorSetup.txt

m  SataCJTPatBitErrorSetup.txt

®m  SataCJTPatCharactErrorSetup.txt

B SataFrameComplianceFrameErrorSetup.txt
B SataHFTPbitErrorSetjup.txt

m  Satal BPbitErrorSetup.txt

B SatalL FTPbitErrorSetup.txt

m  SataMFTPbitErrorSetup.txt

m  UsbCPO_SKPbitErrorSetup.txt

®  UsbCPO_SKPcharacterErrorSetup.txt

m  UsbCP0O_ SKPsymbolErrorSetup.txt

The oscilloscope error detector has the ability to “learn” the pattern from the
signal test pattern. This capability can be used when you suspect that your DUT
might have unintentional design/logic errors that modify the signal test pattern
before it reaches the oscilloscope. In this case, the oscilloscope can “learn” the
Modified signal test pattern, so that testing can continue even in the presence of
the design/logic error.

The USB bit error and USB symbol error detection follow the same concept as
SATA frame error detection. In frame error detection, the received serial data

is kept aligned to 10-bit boundaries, converted from 10-bit characters to 8-bit
characters, monitored for Start of Frame (SOF) and End of Frame (EOF) symbols,
scrambled per the specification, to both compute the Cyclic Redundancy Check
(CRC) and extract the transmitted CRC from the data. The align primitives can be
detected and rejected if desired.
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Example of Programmatic A 6 Gb/s Lone Bit Pattern (LBP) compliance pattern is injected into the
Interface (PI) Commands  oscilloscope Chl.

Used for SATA Frame Error  geqyp serial trigger with 8b10b coding at 6.0 Gb/s for SATA at 6 Gb/s using the
following PI commands:

*RST //Default Setup puts you into Edge Trigger on Chl.
TRIG:A:TYPE SERIAL //Select Serial Trigger
TRIG:A:SERIAL:SOURCE Chl //Select serial Source Chl.
TRIG:A:SERIAL:CODE S8B10B //Select 8b10b Coding.

TRIG:A:SERIAL:STANDARD SATA6_0 //Select Standard (SATA1 5, SATA3 0,
SATA6_0).

Alternatively, set up the serial trigger with 8b10b coding at 6 Gb/s using the user
interface.

1. Push Default Setup button.

2. Select Serial Trigger from the Trigger drop-down list.
a. Select Serial Source Chl
b. Select Coding = S8b10b
c. Select SATA6 0 Standard (or set bitrate = 6 Gb/s).

The following error detector PI commands enable SATA frame error testing on
the LBP signal test pattern:

TRIG:A:SERIAL:ERROR:ENABLE ON

TRIG:A:SERIAL:ERROR:FILE:RECALL
“SataFrameComplianceFrameErrorSetup.txt”

TRIG:A SETLEVEL
TRIG:A:SERTIAL:ERROR:FRAME:TEST START

Send the following error detector PI command to terminate frame error testing
and return to serial trigger:

TRIG:A:SERIAL:ERROR:ENABLE OFF

When frame error detector is used, a count of illegal characters and disparity
errors is also provided. The elapsed time in seconds and DD:HH:MM:SS units is
available through the PI.

Table 2-24: Error Detector commands

Command Description

General Purpose Group

TRIGger:A:SERIAL:ERRORGdetector; Sets or queries the test duration count as number of bits, frames, symbols, or
DURATION:COUNT characters to be tested for error testing
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Table 2-24: Error Detector commands (cont.)

Command Description
TRIGger:A:SERIAL:ERRORdetector: Sets or queries the test duration in seconds for error testing
DURATION:SECONDS

TRIGger:A:SERIAL:ERRORdetector:
DURATION:TIME

Sets or queries the test duration time in days, hours, minutes, and seconds for
error detector

TRIGger:A:SERIAL:ERRORdetector:
DURATION:TIME:DAYS

Sets or queries the test duration time days component for error testing

TRIGger:A:SERIAL:ERRORdetector:
DURATION:TIME:HOURS

Sets or queries the test duration time hours component for error testing

TRIGger:A:SERIAL:ERRORdetector:
DURATION:TIME:MINUTES

Sets or queries the test duration time minutes component for error testing

TRIGger:A:SERIAL:ERRORdetector:
DURATION:TIME:SECONDS

Sets or queries the test duration time seconds component for error testing

TRIGger:A:SERIAL:ERRORdetector:ENAble

Sets or queries the status of the error option. ENAble must be ON to activate the
error detector

TRIGger:A:SERIAL:ERRORdetector:
ERRORLIMIT

Sets or queries the error limit value to use when STOPWHEN is ERROR

TRIGger:A:SERIAL:ERRORdetector:
PATTERNNAME

Sets or queries the pattern name stored in the setup file

TRIGger:A:SERIAL:ERRORdetector:
STOPWHEN

Sets or queries the stopping condition

TRIGger:A:SERIAL:ERRORdetector:
SCRAMBLED

Sets or queries the status of the data scrambling option

TRIGger:A:SERIAL:ERRORdetector:
STANDARD

Sets or queries the standard selection for error testing

TRIGger:A:SERIAL:ERRORdetector: TYPE

Sets or queries the error detector type

Bit Error Detection Group

TRIGger:A:SERIAL:ERRORdetector:BIT:
LENGTH

Sets or queries the signal test pattern length in bits for non-USB bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
SYNCPATtern

Sets or queries the bit sync pattern for non-USB bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST

Arguments START and STOP initiate and terminate bit error testing. Argument
CLEAR zeroes bit error test results. Argument LEARN copies the test pattern from
the signal

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:COUNT?

Queries the bit error count for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:DURATION?

Queries the elapsed duration of symbols tested for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:MAXALIGNS?

Queries the maximum consecutive SATA align primitives or USB skip order sets
for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:RATE?

Queries the calculated symbol error rate for bit error testing
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Table 2-24: Error Detector commands (cont.)

Command

Description

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:RESULTS?

Queries all the results for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:SECONDS?

Queries the elapsed time in seconds for bit error testing

TRIGger:A:SERIAL:ERRORGdetector:BIT:
TEST.STATUS?

Queries all of the bit error test status bits

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:STATUS:MAX_AP?

Queries the MAX_AP status for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:STATUS:LOCK?

Queries the LOCK status for bit error testing

TRIGger:A:SERIAL:ERRORGdetector:BIT:
TEST:STATUS:SIGNAL?

Queries the SIGNAL status for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:STATUS:START?

Queries the START status for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:STATUS:SYNC?

Queries the SYNC status for bit error testing

TRIGger:A:SERIAL:ERRORGdetector:BIT:
TEST.TIME?

Queries the elapsed time (in days, hours, minutes, and seconds) for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:
TEST:TIME:DAYS?

Queries the elapsed time days component for bit error testing

TRIGger:A:SERIAL:ERRORdetector:BIT:

Queries the elapsed time hours component for bit error testing

TEST.TIME:HOURS?

TRIGger:A:SERIAL:ERRORGdetector:BIT: Queries the elapsed time minutes component for bit error testing
TEST.TIME:MINUTES?

TRIGger:A:SERIAL:ERRORGdetector:BIT: Queries the elapsed time seconds component for bit error testing
TEST.TIME:SECONDS?

TRIGger:A:SERIAL:ERRORdetector:SSC

Sets or queries the status of the spread spectrum clock tracking option

Frame Error Detection Group

TRIGger:A:SERIAL:ERRORdetector:
FRAME?

Queries all frame error settings, status, and results

TRIGger:A:SERIAL:ERRORdetector:FRAME:

EOF

Sets or queries the End of Frame for frame error testing

TRIGger:A:SERIAL:ERRORdetector;FRAME:

INITIALCRCVALue

Sets or queries the initial CRC value for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:

SOF

Sets or queries the Start of Frame for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:

TEST

Arguments START and STOP initiate and terminate frame error testing. Argument
CLEAR zeroes the frame error results

TRIGger:A:SERIAL:ERRORdetector;FRAME:

TEST:BADCHARS?

Queries the illegal character count for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:

TEST:COUNT?

Queries the test error count for frame error testing

MSO/DP0O5000, DPO7000/C, DPO70000/B/C, DSA70000/B/C, and MSO70000/C Series 2-27



Command Groups

Table 2-24: Error Detector commands (cont.)

Command

Description

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:DISPARITY?

Queries the disparity error count for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:DURATION?

Queries the elapsed duration (in number of frames) tested by the frame

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:MAXALIGNS?

Queries the maximum consecutive aligns encountered for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:RATE?

Queries the calculated frame error rate for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:RESULTS?

Queries all the results for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:SECONDS?

Queries the elapsed duration in seconds for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:STATUS?

Queries all of the frame error status at once

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:STATUS:MAX_AP?

Queries the MAX_AP status for the frame error test

TRIGger:A:SERIAL:ERRORdetector:FRAME:

Queries the LOCK status for the frame error test

TEST:STATUS:LOCK?

TRIGger:A:SERIAL:ERRORdetector:FRAME: Queries the SIGNAL status for the frame error test
TEST:STATUS:SIGNAL?

TRIGger:A:SERIAL:ERRORdetector:FRAME: Queries the START status for frame error tests
TEST:STATUS:START?

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:TIME?

Queries the elapsed time (in days, hours, minutes, and seconds) for frame error
testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:-TIME:DAYS?

Queries the elapsed time days component for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:TIME:HOURS?

Queries the elapsed time hours component for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST:TIME:MINUTES?

Queries the elapsed time minutes component for frame error testing

TRIGger:A:SERIAL:ERRORdetector:FRAME:
TEST.TIME:SECONDS?

Queries the elapsed time seconds component for frame error testing

Symbol Error Detection Group

TRIGger:A:SERIAL:ERRORdetector:
SYMBOL?

Queries all symbol error settings, status, and results

TRIGger:A:SERIAL:ERRORdetector:
SYMBOL:TEST

Arguments START and STOP initiate and terminate symbol error testing. Argument
CLEAR zeroes the symbol error results

TRIGger:A:SERIAL:ERRORdetector:
SYMBOL:TEST:BADCHARS?

Queries the illegal character count for symbol error testing

TRIGger:A:SERIAL:ERRORdetector:
SYMBOL:TEST:BITCOUNT?

Queries the bit error count (number of bad bits) for symbol error testing
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Table 2-24: Error Detector commands (cont.)

Command

Description

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:BITDURATION?

Queries the elapsed duration (in units of bits) tested for symbol error testing

TRIGger:A:SERIAL:ERRORdetector;

SYMBOL:TEST.BITRATE?

Queries the calculated bit error rate for symbol error testing

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST:COUNT?

Queries the symbol error count for symbol error testing

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:DISPARITY?

Queries the disparity error count for symbol error testing

TRIGger:A:SERIAL:ERRORdetector;

SYMBOL:TEST:DURATION?

Queries the elapsed duration for symbol error testing

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST:MAXALIGNS?

Queries the maximum consecutive skip order sets encountered for symbol error
testing

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:RATE?

Queries the calculated symbol error rate for symbol error testing

TRIGger:A:SERIAL:ERRORdetector;

SYMBOL:TEST:RESULTS?

Queries all of the results for symbol error testing

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST:SECONDS?

Queries the elapsed duration time in seconds for symbol error testing

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST.STATUS?

Queries all of the status for the symbol error tests

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST.STATUS:MAX_AP?

Queries the MAX_AP status for the symbol error test

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST:STATUS:LOCK?

Queries the LOCK status for the symbol error test

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:STATUS:SIGNAL?

Queries the SIGNAL status for the symbol error test

TRIGger:A:SERIAL:ERRORdetector;

SYMBOL:TEST:STATUS:START?

Queries the START status for symbol error testing

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST.TIME?

Queries the elapsed time (in days, hours, minutes, and seconds) for symbol error
testing

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:TIME:DAYS?

Queries the elapsed time days component for symbol error testing

TRIGger:A:SERIAL:ERRORdetector;

SYMBOL:TEST:TIME:HOURS?

Queries the elapsed time hours component for symbol error testing

TRIGger:A:SERIAL:ERRORGdetector;

SYMBOL:TEST.TIME:MINUTES?

Queries the elapsed time minutes component for symbol error testing

TRIGger:A:SERIAL:ERRORdetector:

SYMBOL:TEST:TIME:SECONDS?

Queries the elapsed time seconds component for symbol error testing

Character Error Detection Group

TRIGger:A:SERIAL:ERRORGdetector;

CHARACTER?

Queries all character error settings, status, and results
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Table 2-24: Error Detector commands (cont.)

Command Description

TRIGger:A:SERIAL:ERRORdetector: Argument START and STOP initiate and terminate character error testing.
CHARACTER:TEST Argument CLEAR zeroes the character error results
TRIGger:A:SERIAL:ERRORdetector: Queries the number of illegal characters in the signal for error testing
CHARACTER:TEST:COUNT?

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:DISPCOUNT?

Queries the number of disparity errors in the signal for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:DISPRATE?

Queries the calculated disparity error rate for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:DURATION?

Queries the elapsed duration in units of characters tested

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:MAXALIGNS?

Queries the maximum consecutive aligns encountered for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:RATE?

Queries the calculated illegal character error rate for error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:RESULTS?

Queries all of the character error test results

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST.SECONDS?

Queries the elapsed duration time seconds component for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:STATUS?

Queries all of the status for character error tests

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:STATUS:MAX_AP?

Queries the MAX_AP status for the character error test

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST.STATUS:LOCK?

Queries the LOCK status for the character error test

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:STATUS:SIGNAL?

Queries the SIGNAL status for the character error test

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:STATUS:START?

Queries the START status for the character error testing

TRIGger:A:SERIAL:ERRORGdetector:
CHARACTER:TEST.TIME?

Queries the elapsed time (in days, hours, minutes, and seconds) for character
error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST.TIME:DAYS?

Queries the elapsed time days component for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:TIME:HOURS?

Queries the elapsed time hours component for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST.TIME:MINUTES?

Queries the elapsed time minutes component for character error testing

TRIGger:A:SERIAL:ERRORdetector:
CHARACTER:TEST:TIME:SECONDS?

Queries the elapsed time seconds component for character error testing

File Group

TRIGger:A:SERIAL:ERRORdetector:FILE:

RECALL

Initiates a file recall of error detector parameters from a text file
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Table 2-24: Error Detector commands (cont.)

Command

Description

TRIGger:A:SERIAL:ERRORdetector:FILE:

SAVE

Initiates a file save of error detector parameters to a text file

Align Pattern Group

TRIGger:A:SERIAL:ERRORGdetector;
ALIGNCHARacter?

Queries both of the align character values

TRIGger:A:SERIAL:ERRORdetector:
ALIGNCHARacter:RDMINUS

Sets or queries the RD- align character value

TRIGger:A:SERIAL:ERRORdetector:
ALIGNCHARacter:RDPLUS

Sets or queries the RD+ align character value

TRIGger:A:SERIAL:ERRORGdetector;
ALIGNPRIMitive?

Queries all of the align primitive values

TRIGger:A:SERIAL:ERRORdetector:
ALIGNPRIMitive:RDMINUS?

Queries the RD- align primitive enable and string values

TRIGger:A:SERIAL:ERRORdetector:
ALIGNPRIMitive:RDMINUS:ENABLE

Sets or queries the status of the RD- align primitive option

TRIGger:A:SERIAL:ERRORGdetector;
ALIGNPRIMitive:RDMINUS:PATtern

Sets or queries the RD- align primitive pattern

TRIGger:A:SERIAL:ERRORdetector:
ALIGNPRIMitive:RDPLUS?

Queries the RD+ align primitive enable and string values

TRIGger:A:SERIAL:ERRORdetector:
ALIGNPRIMitive:RDPLUS:ENABLE

Sets or queries the status of the RD+ align primitive option

TRIGger:A:SERIAL:ERRORGdetector;
ALIGNPRIMitive:RDPLUS:PATtern

Sets or queries the RD+ align primitive pattern

TRIGger:A:SERIAL:ERRORdetector:
ALIGNPRIMitive:S8BPATtern

Sets or queries the 32-bit version for align primitive pattern

TRIGger:A:SERIAL:ERRORdetector:
MAXALIGNS

Sets or queries the maximum consecutive align primitives before an error

Skip Order Set Group

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:RDMINUS?

Queries the RD- skip order set enable and string values

TRIGger:A:SERIAL:ERRORdetector:

SKIPSETPRIMitive:RDMINUS:ENABLE

Sets or queries the status of the RD- skip order set option

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:RDMINUS:PATtern

Sets or queries the RD- skip order set pattern

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:RDPLUS?

Queries the RD+ skip order set enable and string values

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:RDPLUS:ENABLE

Sets or queries the status of the RD+ skip order set option

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:RDPLUS:PATtern

Sets or queries the RD+ skip order set pattern

TRIGger:A:SERIAL:ERRORdetector:
SKIPSETPRIMitive:S8BPATtern

Sets or queries the 32-bit skip order set pattern
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File System Command Group

Use the commands in the File System Command Group to help you use the
built-in hard disk drive. You can use the commands to do the following:

®  List the contents of the default directory

m  Create and delete directories

m  Create, copy, read, rename, or delete a file

When using these commands, keep the following points in mind:

m  File arguments are always enclosed within double quotes:
“C:\MYDIR\TEK00001.SET”

®  File names follow the MS-DOS format: [DRIVE:][\PATH\]filename

B Path separators can be either forward slashes (/) or back slashes (\)

NOTE. Using a back slash as a path separator can produce some unexpected
results, depending on how your controller application treats escaped characters.
Many applications recognize the sequence of a back slash followed by an
alphabetic character as an escaped character, and, as such, interpret that
alphabetic character as a control character. For example, the sequence “\n”
might be interpreted as a newline character; “\t” might be interpreted as a tab
character. To ensure that this interpretation does not occur, you can use double
back slashes. For example, “C:\\testfile.txt”.

B Some FILESystem commands can fail because a file has read-only attributes.
You will not be able to delete or replace such files until this attribute is
removed. Refer to the operating system help on file properties for further

information.
Table 2-25: File System commands
Command Description
FILESystem? Returns the file system state
FILESystem:COPy Copies one or more files to a new file
FILESystem:CWD Sets or queries the current working directory for FILESystem GPIB commands

FILESystem:DELEte

Deletes a named file or directory

FILESystem:DIR?

Returns a list of directory contents

FILESystem:MKDir

Makes a new directory

FILESystem:PRInt

Prints a named file to the named port

FILESystem:READFile

Copies the named file to the GPIB port

FILESystem:REName

Assigns a new name to an existing file

FILESystem:RMDir

Deletes the named directory

FILESystem:WRITEFile

Copies the GPIB port block data to a named file
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Hard Copy Command Group

Hard Copy commands enable you to make hard copies of data files or send the
data to a specified file. In addition, these commands provide you with information
about (and the ability to set) file path settings.

Table 2-26: Hard Copy commands

Command Description

EXPort Copies a waveform to a specified file or returns formatting and file information

EXPort:FILEName Sets or queries the export file path

EXPort:FORMat Sets or queries the export image format

EXPort:PALEtte Sets or queries the export color palette

EXPort:READOuts Sets or queries the position of the readouts for export

EXPort:VIEW Sets or queries the export screen capture area

HARDCopy Sends a screen copy to the selected port or returns the selected port and file path

HARDCopy:FILEName Sets or queries the hard copy file path

HARDCopy:LAYout Sets or queries the page orientation for hard copy

HARDCopy:PALEtte Sets or queries the hard copy color palette

HARDCopy:PORT Sets or queries whether the hard copy data will be sent to a file or printed on the
next hard copy command

HARDCopy:READOuts Sets or queries the position of the readouts for hardcopy

HARDCopy:VIEW Sets or queries the area of the screen to be hardcopied
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Histogram Command Group

Histogram commands let you select the type of histogram, specify what part of
the waveform should go into the histogram, and retrieve histogram statistics. Use
commands from this group to do the following:

m  Create a histogram of vertical or horizontal values for a channel, math, or
reference waveform

B Adjust the limits of the waveform area from which the histogram data is
obtained

B Clear histogram count and restart

®  Retrieve the histogram data

Table 2-27: Histogram commands

Command

Description

HIStogram?

Returns all histogram parameters

HIStogram:BOX

Sets or queries the left, top, right, and bottom positions of the histogram box, in
source waveform coordinates

HIStogram:BOXPcnt Sets or queries same as HIStogram: BOX, but in percentage coordinates, with
0,0 upper left and 100,100 lower right
HIStogram:COUNt Clears histogram count source data and restarts counting

HIStogram:DATa?

Returns a comma-separated list of histogram data numbers

HIStogram:DISplay

Sets or queries whether histogram data is displayed and the current display type
setting

HIStogram:FUNCtion

Sets the type of histogram to create
Or queries the current histogram type

HIStogram:MODe

Sets type of histogram to create or turns histograms off
Or queries the current histogram type or that histogram display is disabled

HIStogram:SIZe Sets or queries the width (or height) of the histogram on the screen in divisions

HIStogram:SOUrce Sets or queries which source waveform will be compared against the histogram box
when the histogram testing is enabled

HIStogram:STATE Sets or queries whether histogram calculations are enabled
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Command Groups

Horizontal commands control the time bases of the instrument. You can set the
time per division (or time per point) of the main time base. You can use the
Horizontal commands to do the following:

m  Set the scale, horizontal position and reference, and units of the time base

B Get the screen resolution, time of first point and time of last point, or get all
the horizontal settings

m  Enable or disable the display of the time base

You can substitute SECdiv for SCAle in the horizontal commands. This provides
program compatibility with earlier models of Tektronix instruments.

Table 2-28: Horizontal commands

Command

Description

HORizontal?

Returns all learnable settings for the horizontal commands

HORizontal: ACQDURATION?

Returns the time base duration

HORizontal:ACQLENGTH?

Returns the record length

HORIzontal:DIGital:MAGnivu:POSition?

Queries the horizontal position of the MagniVu digital acquisition

NOTE. Not available on all models.

HORizontal:DIGital:RECOrdlength?

Queries the record length of the digital acquisition

HORizontal:DIGital:RECOrdlength:MAGnivu?

Queries the record length of the MagniVu digital acquisition

NOTE. Not available on all models.

HORizontal:DIGital:RECOrdlength:MAIn?

Queries the record length of the main digital acquisition

HORizontal:DIGital: SAMPLERate?

Queries the sample rate of the digital acquisition

HORIizontal:DIGital: SAMPLERate:MAGnivu?

Queries the sample rate of the MagniVu digital acquisition

NOTE. Not available on all models.

HORizontal:DIGital: SAMPLERate:MAIn?

Queries the sample rate of the main digital acquisition

HORizontal:DIVisions?

Returns the number of graticule divisions over which the waveform is displayed

HORIzontal:FASTframe?

Returns all settings for the horizontal FastFrame commands

HORizontal:FASTframe:COUNt

Sets or queries the FastFrame frame count

HORizontal:FASTframe:MAXFRames?

Returns the maximum number of FastFrame frames which can be acquired at
the current frame length

HORizontal:FASTframe:MULtipleframes:
FRAMESTart:<wfm>

Sets or queries the start frame number on the specified waveform for FastFrame
multiple frames

HORizontal:FASTframe:MULtipleframes:
MODe

Sets or queries the mode for FastFrame multiple frames

HORizontal:FASTframe:MULtipleframes:
NUMFRames:<wfm>

Sets or queries the number of frames on the specified waveform for FastFrame
multiple frames

HORizontal:FASTframe:REF:FRAme

Sets or queries the FastFrame reference frame number

HORIzontal:FASTframe:REF:SOUrce

Sets or queries the FastFrame Reference waveform source
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Table 2-28: Horizontal commands (cont.)

Command

Description

HORizontal:FASTframe:SELECTED:CH<x>

Sets or queries the FastFrame selected frame number on the specified waveform

HORizontal:FASTframe:SELECTED:
MATH<x>

Sets or queries the FastFrame selected frame number on the specified waveform

HORIzontal:FASTframe:SELECTED:REF<x>

Sets or queries the FastFrame selected frame number on the specified waveform

HORizontal:FASTframe:SELECTED:SOUrce

Sets or queries the FastFrame source waveform

HORizontal:FASTframe:SEQuence

Sets or queries the FastFrame source waveform

HORizontal:FASTframe:STATE

Sets or queries the state of FastFrame acquisition

HORIzontal:FASTframe:SUMFrame

Sets or queries the summary frame mode

HORizontal:FASTframe: TIMEStamp:ALL:
<wfm>?

Returns the frame number and time stamp for each frame between requested
frames, inclusive, within the specified waveform

HORizontal:FASTframe: TIMEStamp:
BETWeen:<wfm>?

Returns the relative trigger for the delta time between the specified frames, within
the specified waveform

HORizontal:FASTframe: TIMEStamp:DELTa:
<wfm>?

Returns the relative time between the triggers of the FastFrame Selected and the
FastFrame Reference, within the specified waveform

HORizontal:FASTframe: TIMEStamp:FRAMe:
<wfm>?

Returns the absolute trigger date and time for the specified frame and waveform

HORizontal:FASTframe: TIMEStamp:REF?

Returns the absolute trigger date and time for the FastFrame specified reference
waveform

HORizontal:FASTframe: TIMEStamp:
SELECTED:<wfm>?

Returns the absolute trigger date and time for the FastFrame Selected, within the
specified waveform

HORizontal:FASTframe:TRACk

Sets up or returns the state of FastFrame tracking

HORizontal:FASTframe:XZEro:ALL:CH<x>?

Returns the time from the trigger to the start of the specified frames on the specified
channel

HORizontal:FASTframe:XZEro:ALL:REF<x>?

Returns the time from the trigger to the start of the specified frames on the specified
reference

HORIzontal:FASTframe:XZEro:FRAme:
CH<x>?

Returns the time from the trigger to the start of the specified frame on the specified
channel

HORizontal:FASTframe:XZEro:FRAme:
REF<x>?

Returns the time from the trigger to the start of the specified frame on the specified
reference

HORizontal:FASTframe:XZEro:REF?

Sets or queries the time from the trigger to the trigger sample on the reference
waveform

HORIzontal:FASTframe:XZEro:SELECTED:
CH<x>?

Sets or queries the time from the trigger to the trigger sample on the selected
channel

HORizontal:FASTframe:XZEro:SELECTED:
REF<x>?

Sets or queries the time from the trigger to the trigger sample on the selected
reference waveform

HORizontal:MAIn?

Returns the time per division of the main time base

HORizontal[:MAIn]:DELay:MODe

Sets or queries the main time base trigger delay mode

HORizontal[:MAIn]:DELay:POSition

Sets or queries the main time base position when Horizontal Delay Mode is turned
off

HORizontal[:MAIn]:DELay:TIMe

Sets or queries the main time base trigger delay time
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Command

Command Groups

Description

HORizontal:MAIn:INTERPRatio?

Returns the main horizontal time base interpolation ratio

HORizontal[:MAIn]:POSition

Sets or queries the waveform horizontal position on the display

HORizontal:MAIn:UNlts

Sets or queries the units for the horizontal time base

HORizontal:MAIn:UNIts:STRing

Sets or queries the units string for the horizontal main time base trigger delay

HORizontal:MODE

Sets or queries the horizontal mode. Auto mode is the factory default

HORizontal:MODE:AUTO:LIMITrecordlen

Sets or queries the record length limit used by the auto horizontal mode

HORizontal:MODE:RECOrdlength

Sets or queries the record length

HORIzontal:MODE:SAMPLERate

Sets or queries the sample rate

HORizontal:MODE:SCAle

Sets or queries the horizontal scale

HORizontal:POSition

Either positions the waveform horizontally on the display or returns its horizontal
position on the display

HORIzontal:ROLL

Sets or queries the horizontal roll mode status

HORizontal: TIMEStamp:CH<x>?

Returns the absolute trigger date and time for the specified frame and waveform

HORizontal: TIMEStamp:REF<x>?

Returns the absolute trigger date and time for FastFrame reference
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Limit Test Command Group

Use the commands in the Limit Test Command Group to perform limit testing
by selecting channel, math, or reference waveforms and comparing them against
a template waveform.

Table 2-29: Limit Test commands

Command Description

LIMit? Returns all settings for the Limit commands

LIMit:BEEP Causes the instrument to beep when the waveform data exceeds the limits set in
the limit test

LIMit: COMpare Resets the limit test comparison template

LIMit: COMpare:CH<x> Sets or queries the template against which to compare the waveform acquired
from the channel specified by x

LIMit:COMpare:MATH<x> Sets or queries the template against which to compare the math waveform specified
by x

LIMit: COMpare:REF<x> Sets or queries the template against which to compare the reference waveform
specified by x

LIMit:EMail Sets or queries whether an E-mail is generated when the source waveform data
exceeds the limits specified for the limit test

LIMit:HARDCopy Sets or queries whether a hard copy operation is executed on the waveform when
any waveform data exceeds the limit set in the limit test. LIMit: STATE must be set to
ON for the hard copy operation to execute

LIMit:HIGHLIGHTHits Sets or queries whether violation highlighting occurs when limit testing is active,
and, if the RESET argument is set, clears the highlighting

LIMit:HIGHLIGHTHits:RESet Resets the hits highlighting for limit testing

LIMit:LOCk Sets or queries whether vertical scaling and positioning affect both source and
template for template comparison pairs

LIMit.LOG Sets or queries whether a log file is saved when the source waveform data exceeds
the test limits

LIMit: SAVEWFM Sets or queries whether the source waveform is saved when the source waveform

data exceeds the test limits

LIMit:SAVEWFM:FILEName

Sets or queries the path where waveforms or log files will be saved when the
waveform data exceeds the limits set by the limit test

LIMit:SRQ Sets or queries whether a Service Request Interrupt (SRQ) is generated when the
waveform data falls outside of the test limits

LIMit:STATE Sets limit testing on or off or queries whether limit testing is in effect

LIMit:STATus? Queries the state of limit testing

LIMit:STOPOnviolation Sets or queries whether acquisitions are stopped when the waveform data exceeds
the test limits

LIMit: TEMPIlate:STORe Saves the specified source waveform to the specified reference or file name

LIMit:TEMPlate:TOLerance:HORIzontal

Sets or queries the amount in units of horizontal divisions, by which the source
waveform is varied horizontally when creating the destination waveform
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Table 2-29: Limit Test commands (cont.)

Command Description

LIMit: TEMPIate:TOLerance:VERTical Sets or queries the amount in units of vertical divisions, by which the source
waveform is varied vertically when creating the destination waveform

LIMit:TEMPIlate:DESTination Sets or queries destination reference waveform that the limit template destination

command will use

LIMit: TEMPIlate:SOUrce Sets or queries the channel, math waveform, or reference waveform that the
LIMit:TEMPIlate:STORe command will use
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Low Speed Serial Trigger Command Group

Use the commands in the Low Speed Serial Trigger Command Group to control
serial triggering for the instrument.

NOTE. CAN trigger commands are available only with the CAN option enabled.

Table 2-30: Low Speed Serial Trigger commands

Command

Description

MSO/DP05000 and MSO70000 Series only

TRIGger:A:BUS:DATa:FORMat

Sets or queries the trigger data format for the bus

TRIGger:A:BUS:DATa:VALue

Sets or queries the trigger data value depending on the format selected for the bus

TRIGger:A:BUS:I12C:ADDress:FORMat

Sets or queries the address format for the 12C bus

TRIGger:A:BUS:12C:ADDress:MODe

Sets or queries the address mode for the 12C bus

TRIGger:A:BUS:I12C:ADDress:TYPe

Sets or queries the address type for the 12C bus trigger

TRIGger:A:BUS:12C:ADDress:VALue

Sets or queries the binary address string used for the 12C trigger of the bus

TRIGger:A:BUS:12C:CONDition

Sets or queries the trigger condition for the 12C bus

TRIGger:A:BUS:I12C:DATa:DIRection

Sets or queries the data direction for the 12C bus

TRIGger:A:BUS:12C:DATa:FORMat

Sets or queries the trigger data format for the 12C bus

TRIGger:A:BUS:12C:DATa:SIZe

Sets or queries the length of the data string in bytes to be used for an 12C trigger

TRIGger:A:BUS:I12C:DATa:VALue

Sets or queries the data value of the data token for an 12C trigger

MSO/DP0O5000 Series only

TRIGger:A:BUS:RS232¢:CONDition

Sets or queries the trigger condition for the specified RS232 bus

TRIGger:A:BUS:RS232¢.DATa:FORMat

Sets or queries the data format for the RS232¢ bus trigger

TRIGger:A:BUS:RS232c:DATa:SIZe

Sets or queries the length of the data string in bytes to be used for an RS232 trigger

TRIGger:A:BUS:RS232¢:DATa:VALue

Sets or queries the data value of the data token for an RS232 trigger

MSO/DP05000 and MSO70000 Series only

TRIGger:A:BUS:SOUrce

Sets or queries the source for a bus trigger

TRIGger:A:BUS:SPI:CONDition

Sets or queries the trigger condition for the SPI bus

TRIGger:A:BUS:SPI:DATa:FORMat

Sets or queries the format of the data to be used for an SPI trigger when the trigger
condition is Data

TRIGger:A:BUS:SPI:DATa:SIZe

Sets or queries the length of the data string in bytes to be used for an SPI trigger

TRIGger:A:BUS:SPI:DATa:VALue

Sets or queries the data value of the data token for an SPI trigger

TRIGger:A:BUS:USB:ADDress:FORMat

Sets or queries the address format for the USB bus trigger normal token

TRIGger:A:BUS:USB:ADDress:HIVALue

Sets address value for normal token to be used with In Range and Out of Range
qualifiers

TRIGger:A:BUS:USB:ADDress:VALue

Sets address value for normal token

TRIGger:A:BUS:USB:CONDition

Sets or queries the trigger condition for the specified USB bus

TRIGger:A:BUS:USB:DATa:FORMat

Sets or queries the data format for the USB bus trigger
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Table 2-30: Low Speed Serial Trigger commands (cont.)

Command

Description

TRIGger:A:BUS:USB:DATa:HIVALue

Sets or queries the trigger data value for data token of the specified USB bus

TRIGger:A:BUS:USB:DATa:OFFSet

Sets or queries the data offset for the USB bus trigger

TRIGger:A:BUS:USB:DATa:SIZe

Sets or queries the number of contiguous data bytes for the USB bus trigger

TRIGger:A:BUS:USB:DATa:TYPe

Sets or queries the data packet type when USB bus trigger condition is Data Packet

TRIGger:A:BUS:USB:DATa:VALue

Sets or queries the USB bus trigger data value for data token

TRIGger:A:BUS:USB:ENDPoint:FORMat

Sets or queries the endpoint format for data token to be used with in range and
out of range qualifiers

TRIGger:A:BUS:USB:ENDPoint:HIVALue

Sets or queries the endpoint value for data token to be used with in range and
out of range qualifiers

TRIGger:A:BUS:USB:ENDPoint:VALue

Sets or queries the endpoint value for normal token of the specified USB bus

TRIGger:A:BUS:USB:ERRTYPE

Sets or queries the error type when USB bus trigger on condition is set to Error

TRIGger:A:BUS:USB:HANDShaketype

Sets or queries the handshake type when USB bus trigger on condition is set to
Handshake Packet

TRIGger:A:BUS:USB:QUAIifier

Sets or queries the USB bus trigger qualifier for address, endpoint, and data

TRIGger:A:BUS:USB:SOF:FORMat

Sets or queries the format for the SOF frame number

TRIGger:A:BUS:USB:SOF:FRAMENUMber

Sets frame number for the USB bus trigger when the condition is Start Of Frame
(SOF)

TRIGger:A:BUS:USB:SPECIALType

Sets or queries the PID value for Special Packet USB bus trigger on condition

TRIGger:A:BUS:USB:SPLIT:ET:VALue

Sets or queries the Endpoint Type value of the specified USB bus trigger

TRIGger:A:BUS:USB:SPLIT:HUB:FORMat

Sets or queries the format for the hub address of the USB bus trigger on split token
field

TRIGger:A:BUS:USB:SPLIT:HUB:VALue

Sets or queries the hub address for SPLIT token of the USB bus trigger

TRIGger:A:BUS:USB:SPLIT:PORT.:FORMat

Sets the port address format for the USB bus trigger on split token field

TRIGger:A:BUS:USB:SPLIT:PORT:VALue

Sets or queries the port address for SPLIT token of the USB bus trigger

TRIGger:A:BUS:USB:SPLIT:SC:VALue

Sets or queries the Start/Complete value for the USB bus trigger on split token field

TRIGger:A:BUS:USB:SPLIT:SE:VALue

Sets or queries the Start/End value for the USB bus trigger

TRIGger:A:BUS:USB:TOKENType

Sets or queries the Token Type when USB Trigger condition is set to Token
(Address) Packet

DPO7000 Series only

TRIGger:A:CAN:CONDition

Sets or queries the CAN condition

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:DATa:DIRection

Sets or queries the CAN trigger condition to be valid on a READ, WRITE, or either
NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:FORMat

Sets or queries the CAN data format

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:DATa:LE Vel

Sets or queries the CAN Trigger threshold for the CAN data source
NOTE. This trigger is available only with Option LSA installed.
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Table 2-30: Low Speed Serial Trigger commands (cont.)

Command

Description

TRIGger:A:CAN:DATa:SOUrce

Sets or queries the CAN data source

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:DATa:VALue

Sets or queries the binary data string used for CAN Trigger if the trigger condition is
ID or IDANDDATA

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:FRAMEtype

Sets or queries the CAN trigger frame type
NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:IDENTIfierMODe

Sets or queries the CAN trigger identifier mode

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:IDENTifier:VALue

Sets or queries the binary address string used for the CAN trigger if the trigger
condition is ID or IDANDDATA

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:PROBE

Sets or queries the probing method used to probe the CAN signal

NOTE. This trigger is available only with Option LSA installed.

TRIGger:A:CAN:SPEed

Sets or queries the bit rate of the CAN system

NOTE. This trigger is available only with Option LSA installed.

MSO/DP0O5000 and MSO70000 Series only

TRIGger:A:12C:ADDRess:MODe

Sets or queries the 12C address mode to 7 or 10 bit

TRIGger:A:12C:ADDRess:RWINClude

Sets or queries the 12C address mode to include the read/write bit as an additional
8th bit of the 7-bit address

TRIGger:A:I2C:ADDRess:TYPe

Sets or queries the 12C address type

TRIGger:A:[2C:ADDRess:VALue

Sets or queries the binary address string used for the 12C trigger if the trigger
condition is ADDR or ADDRANDDATA

TRIGger:A:12C:CLOCk:LEVel

Sets or queries the clock source for the 12C Serial Trigger

TRIGger:A:12C:CLOCk:SOUrce

Sets or queries the clock source for the 12C Serial Trigger

TRIGger:A:12C:CONDition

Sets or queries the trigger condition for the 12C trigger

TRIGger:A:12C:DATa:DIRection

Sets or queries the 12C trigger condition valid on a READ, WRITE, or either

TRIGger:A:12C:DATa:LEVel

Sets or queries the threshold level for the 12C data source

TRIGger:A:12C:DATa:SOUrce

Sets or queries the data source for the 12C serial trigger

TRIGger:A:12C:DATa:STARt

Sets or queries the data start byte

TRIGger:A:12C:DATa:VALue

Sets or queries the binary data string used for 12C triggering if the trigger condition
is DATA or ADDRANDDATA

TRIGger:A:12C:FORMat

Sets or queries the display format for the 12C data value

TRIGger:A:RS232:BAUd

Sets or queries the baud rate for RS232 triggering

TRIGger:A:RS232:DATa:LEVel

Sets or queries the threshold for the RS232 data source

TRIGger:A:RS232:DATa:SOUrce

Sets or queries the RS232 data source
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Table 2-30: Low Speed Serial Trigger commands (cont.)

Command Description

TRIGger:A:RS232:DATa:VALue Sets or queries the binary data string used for RS232 triggering
TRIGger:A:RS232:FORMat Sets or queries the display format for the RS232 data value
TRIGger:A:RS232:PARity Sets or queries the state of the RS232 parity bit

TRIGger:A:SPI:CONDition

Sets or queries the trigger condition for SPI triggering

TRIGger:A:SPI:.DATa:MISO:ACTIVE

Sets or queries the SPI MISO polarity

TRIGger:A:SPI:DATa:MISO:LEVel

Sets or queries the threshold for the SPI MISO data source

TRIGger:A:SPI:DATa:MISO:SOUrce

Sets or queries the MISO data source for the SPI trigger

TRIGger:A:SPI:DATa:MISO:VALue

Sets or queries the binary data string used for the SPI trigger if the trigger condition
is set to MISO or MISOMOSI

TRIGger:A:SPI:DATa:MOSI:ACTIVE

Sets or queries the SPI MOSI polarity

TRIGger:A:SPI:DATa:MOSI:LE Vel

Sets or queries the threshold for the SPI MOSI data source

TRIGger:A:SPI:DATa:MOSI:SOUrce

Sets or queries the MOSI data source for the SPI trigger

TRIGger:A:SPI:DATa:MOSI:VALue

Sets or queries the binary data string used for the SPI trigger if the trigger condition
is set to MOSI or MISOMOSI

TRIGger:A:SPI:DATa:STARt

Sets or queries the nth data byte on the data source after the signal on the enable
slave source switches to the polarity specified by the Slave Select Polarity

TRIGger:A:SPI:FORMat

Sets or queries the SPI trigger data format

TRIGger:A:SPI:SCLK:ACTIVE

Sets or queries the SPI SCLK polarity

TRIGger:A:SPI:SCLK:LEVel

Sets or queries the threshold for the SPI trigger SCLK

TRIGger:A:SPI:SCLK:SOUrce

Sets or queries the SPI SCLK source

TRIGger:A:SPI:SS:ACTIVE

Sets or queries the SPI trigger Slave Select (SS) polarity

TRIGger:A:SPI:SS:LEVel

Sets or queries the threshold for the SPI trigger Slave Select (SS) signal

TRIGger:A:SPI:SS:SOUrce

Sets or queries the SPI trigger Slave Select (SS) source
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Mask Command Group

Table 2-31: Mask commands

Mask commands compare incoming waveforms to standard or user-defined
telecommunications masks. Standard masks are available only with option MTM
installed. Without option MTM, you must define your masks. When waveforms
fall inside or outside the mask limits, the instrument can generate hard copy, save
the waveform, emit a beep or SRQ, stop and wait for your input, send an E-mail
message with specified data, log the time/date of the acquired waveform, or a
combination of these actions.

A mask is a set of polygonal regions on the screen. Every vertical line of the
screen intersects the polygon in zero, one, or two places, but never in more than
two places. (A vertical line that intersects a vertical mask border is counted.) You
have to break up more complicated polygons into two separate segments. Unlike
limit testing, the inside of a mask is the region where waveform data would

not normally fall. A telecommunications standard requires up to eight of these
segments. Pulse standards always have two segments. Standards with eye patterns
usually have three masks, but some have four.

You use the commands in the Mask Command Group to do the following:
B Specify the waveform source to test and the mask to use.

B Specify whether to use, and the size of, mask margins, which allow you to
shrink or expand an existing set of polygons by a specified percentage.

m  Specify whether to display a readout of hits and the mask on screen. You can
also autofit the incoming waveforms to match the mask you choose.

B Select industry-standard masks that support a variety of electrical and optical
communication standards (available only with option MTM).

B Define and edit your own custom mask; create a new mask, or edit a standard
mask (option MTM only) to meet your needs.

®  Enable, disable, or reset the mask counts. Once you turn on mask counting, it
remains on until you explicitly turn it off.

Option MTM also provides communication trigger commands that you can use
with the mask commands, such as TRIGger:A:TYPe Communication. Refer to
the Trigger Command Group.

Command Description

MASK? Returns the states of all settable mask parameters

MASK:AUTOAd]ust Optimizes signal position within the mask to minimize hits
MASK:AUTOAdjust:HDELTA Sets or queries how far autofit searches horizontally
MASK:AUTOAdjust:VDELTA Sets or queries how far autofit searches vertically
MASK:AUTOSet:AUTOAd]ust Controls what happens at the end of a mask autoset. If ON, the horz/vert auto

adjustment is run ONCE to potentially improve the result of mask autoset
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Table 2-31: Mask commands (cont.)

Command Groups

Command Description

MASK:AUTOSet:HPOS Controls whether the algorithm will attempt to change the horizontal position of
the signal while attempting to autoset

MASK:AUTOSet:HSCAle Controls whether the algorithm will attempt to change the horizontal scale while
attempting to autoset

MASK:AUTOSet:MODe Controls whether an autoset will be automatically done after a standard mask is
selected

MASK:AUTOSet: OFFSETAd] Sets autoset not to enforce the rule that, for pulse standards, requires 0 V to be
in a certain place in the mask. Instead, autoset will attempt to measure the DC
offset in the signal and use scope offset or position controls to compensate for the
DC offset in the signal

MASK:AUTOSet:STANdard Selects the standard mask in autoset

MASK:AUTOSet: TRIGger Controls if a MASK : AUTOSet affects the trigger level

MASK:AUTOSet:USER:ONE Sets or queries the level 1 used by autoset for user masks

MASK:AUTOSet:USER:TYPe Sets or queries how autoset scales a mask

MASK:AUTOSet:USER:ZERo Sets or queries the level 0 used by autoset for user masks

MASK:AUTOSet:VPOS Controls whether the autoset algorithm will affect the vertical position (or offset) of
the signal while attempting to autoset

MASK:AUTOSet:VSCAle Controls whether the autoset algorithm will attempt to change the vertical scale
while attempting to autoset

MASK:COPy:USER Copies the currently displayed mask to the User mask

MASK:COUNt Resets to zero the number of hits for all mask segments on the specified source

MASK:COUNt:FAILURES? Returns the number of pass/fail tests that have failed

MASK:COUNt:HITS? Returns the total number of mask hits on all mask segments

MASK:COUNt:SEG<m>:HITS? Returns the number of hits in mask segment <m>

MASK:COUNt:STATE Sets or queries the mask hits count state

MASK:COUNt:TESTS? Returns the number of pass/fail tests that have occurred

MASK:COUNt:TOTal? Returns the sum of all hits in all mask segments

MASK:COUNLt:VIOLATIONS? Returns the number of test violations that have occurred in the current pass/fail test

MASK:COUNt:WAVEFORMS? Returns the number of waveforms that have been acquired and processed during
pass/fail testing

MASK:DISplay Sets or queries whether the defined masks are displayed on the screen

MASK:FILTer Sets or queries whether the selected optical reference receiver mask filter is enabled

MASK:HIGHLIGHTHits Sets or queries whether the hits in a mask are highlighted in different colors than
other waveform data

MASK:INVert Controls whether the mask is drawn inverted

MASK:LOCk Sets or queries the mask lock to waveform mode

MASK:MARgin:PERCent Sets or queries the mask margin percentage

MASK:MARgin:STATE Sets or queries the state of the mask margins

MASK:MASKPRE:AMPlitude

Sets or queries the current mask's nominal pulse amplitude in volts
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Table 2-31: Mask commands (cont.)

Command Description

MASK:MASKPRE:HSCAle Sets or queries the nominal timing resolution used to draw the current mask in
time/division

MASK:MASKPRE:HTRIGPOS Sets or queries the nominal trigger position (pulse leading edge) used to draw the

current mask as a fraction of the display width

MASK:MASKPRE:PATTERNBITS

Sets or queries the number of bits used for serial trigger for the current mask
standard

MASK:MASKPRE:PRESAMPBITS

Sets or queries the number of bits before the (isolated one) pulse leading edge in
the serial trigger pass/fail testing

MASK:MASKPRE:RECOrdlength

Sets or queries the nominal record length for pulse mask testing

MASK:MASKPRE:TRIGTOSAMP Sets or queries the time in seconds, from the (leading edge) trigger position to
the pulse bit sampling position

MASK:MASKPRE:VOFFSet Sets or queries the nominal vertical offset in volts, used to vertically offset the input
channels

MASK:MASKPRE:VPOS Sets or queries the nominal vertical position in divisions, used to vertically position
the input channels

MASK:MASKPRE:VSCAle Sets or queries the nominal vertical scale in volts per division, used to vertically
scale the input channels

MASK:MASKPRE:WIDth Sets or queries the nominal bit width in seconds

MASK:POLarity Sets or queries the input waveform polarity for the pass/fail test

MASK:SEG<m> Deletes the specified mask segment from the Current mask

MASK:SEG<m>:NR_Pt?

Returns the number of points that make up the specified mask segment of the
Current mask

MASK:SEG<m>:POINTS

Sets or queries the X-Y user coordinates of all points in the Current mask segment

MASK:SOUrce Sets or reports which source will be compared against the mask(s) when counting
is turned on

MASK:STANdard Deletes the existing mask and sets the selected standard mask

MASK:STOPOnviolation Sets or queries the stop on violation setting

MASK:TESt:AUX:COMPLetion Sets or queries the test:aux on pass/fail test completion mode

MASK:TESt:AUX:FAILure Sets or queries the test:aux status on pass/fail test failure mode

MASK:TESt:BEEP:COMPLetion Sets or queries the beep on pass/fail test completion mode

MASK:TESt:BEEP:FAILure Sets or queries the beep status on pass/fail test failure mode

MASK:TESt:DELay Sets or queries the amount of time in seconds, to wait after starting pass/fail testing
to evaluate waveforms

MASK:TESt:HARDCopy Sets or queries the hard copy in pass/fail failure mode

MASK:TESt:LOG:FAILure Sets or queries the log status on pass/fail test failure mode

MASK:TESt:REPeat Sets or queries the repeat pass/fail test on completion mode

MASK:TESt:SAMple Sets or queries the minimum number of waveform database (WfmDB) points the

instrument can acquire before it stops a single sequence acquisition or stops
running a mask test
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Table 2-31: Mask commands (cont.)

Command

Command Groups

Description

MASK:TESt:SAMple:THReshold

Sets or queries the minimum number of hits in mask regions needed to cause the
pass/fail status to change from PASSING to FAILING

MASK:TESt:SAVEWFM

Sets or queries the save waveform to file on failure setting

MASK:TESt:SAVEWFM:FILEName

Sets or queries the name of the directory and file to use with the
MASK : TESt : SAVEWFM command

MASK:TESt:SRQ:COMPLetion Sets or queries an SRQ on pass/fail test completion mode

MASK:TESt:SRQ:FAIlLure Sets or queries the SRQ status on pass/fail test failure mode

MASK:TESt:STATE Sets or queries the state of mask pass/fail testing

MASK:TESt:STATUS? Returns the pass/fail test status

MASK:TESt:STOP:FAILure Sets or queries the stop status on pass/fail test failure mode

MASK:TESt:THReshold Sets or queries the number of failed tested waveforms needed in each pass/fail test
to cause the pass/fail status to change from PASSING to FAILING

MASK:TESt:WAVEform Sets or queries the number of waveforms to test during pass/fail testing

MASK:USER:AMPlitude Sets or queries the current mask's nominal pulse amplitude in volts

MASK:USER:BITRate Sets or queries the user mask's bit rate

MASK:USER:HSCAle Sets or queries the nominal timing resolution used to draw the mask in time/division

MASK:USER:HTRIGPOS Sets or queries the nominal trigger position (pulse leading edge) used to draw the
mask as a fraction of the display width

MASK:USER:LABel Sets or queries the label assigned to a user mask

MASK:USER:PATTERNBITS Sets or queries the number of bits used for serial trigger for the User mask standard

MASK:USER:PRESAMPBITS Sets or queries the number of bits before the (isolated one) pulse leading edge in
the serial trigger pass/fail testing

MASK:USER:RECOrdlength Sets or queries the nominal record length for pulse mask testing

MASK:USER:SEG<m> Deletes the specified mask segment from the User mask

MASK:USER:SEG<m>:NR_Pt? Returns the number of points that make up the specified User mask segment

MASK:USER:SEG<m>:POINTS Sets or queries the X-Y user coordinates of all points in the specified User mask
segment

MASK:USER:TRIGTOSAMP Sets or queries the time in seconds, from the (leading edge) trigger position to
the pulse bit sampling position

MASK:USER:VOFFSet Sets or queries the nominal vertical offset in volts, used to vertically offset the input
channels

MASK:USER:VPOS Sets or queries the nominal vertical position in divisions, used to vertically position
the input channels

MASK:USER:VSCAle Sets or queries the nominal vertical scale in volts per division, used to vertically
scale the input channels

MASK:USER:WIDth Sets or queries the nominal bit width in seconds

RECAI:MASK Recalls a stored mask as the User mask

SAVe:MASK Saves the User mask to a mass storage file
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Math Command Group

Table 2-32: Math commands

Use the commands in the Math Command Group to create and define math
waveforms. You can define and display up to four math waveforms simultaneously
on four channel models and up to two on two channel models. Use the available
math functions to define your math waveform.

The math waveform you create depends on sources listed in the math expression.
If you change these sources, the math waveforms you previously defined will be
affected.

Math expressions can be simple, containing no mathematical computation, such
as CH1, which specifies that a waveform shows the signal source of channel 1.
Math expressions can also be complex, consisting of 100 plus characters and
comprising many sources, functions, and operands.

The acquisition of a live waveform can stop for several reasons: You can turn off
the channel, stop the waveform (via Run/Stop from the Horiz/Acq menu), or stop
the trigger (via Run/Stop from the Trig menu). When you turn off the channel,
math continues and data is acquired but is not displayed. When you stop either the
waveform or the trigger, the math calculation stops, and the last math calculation
performed is displayed.

When a live waveform update or reference waveform is altered, math waveforms
containing those waveforms as sources are also updated to reflect the changes.
Also, sources must exist but do not need to be displayed to be used in and to
update math waveforms.

Command Description

MATH<x>? Returns the specified math waveform settings

MATH<x>:DEFine Sets or queries the math<x> waveform definition for the specified waveform
MATH<x>:FILTer:MODe Sets or queries the filter rise time parameter (centered or shifted)
MATH<x>:FILTer:RISetime Sets or queries the filter rise time parameter

MATH<x>:LABel:NAMe

Sets or queries the label string used for annotating the displayed math waveform

MATH<x>:LABel:XPOS

Sets or queries the X screen offset where the math waveform label is displayed

MATH<x>:LABel:YPOS

Sets or queries the Y screen offset where the math waveform label is displayed

MATH<x>:NUMAVg Sets or queries the acquisition number at which the averaging algorithm will begin
exponential averaging
MATH<x>:SPECTral? Returns the specified math waveform spectral setups

MATH<x>:SPECTral:CENTER

Sets or queries the center frequency of the spectral analyzer output data span

MATH<x>:SPECTral: GATEPOS

Sets or queries the position of the center of the gate

MATH<x>:SPECTral: GATEWIDTH

Sets or queries the gate width input to the spectral analyzer

MATH<x>:SPECTral:LOCk

Sets or queries the state of the spectral locking for the specified math waveform

MATH<x>:SPECTral:MAG

Sets or queries the units of the SpectralMag function in the specified math string

MATH<x>:SPECTral:PHASE

Sets or queries the units of the SpectralPhase function in the specified math string
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Table 2-32: Math commands (cont.)

Command

Command Groups

Description

MATH<x>:SPECTral:REFLevel

Sets or queries the vertical position of the output data from the spectral analyzer

MATH<x>:SPECTral:REFLEVELOffset

Sets or queries the spectral reference level offset used for calculating the dB value

MATH<x>:SPECTral:RESBw

Sets or queries the resolution bandwidth of the spectral analyzer

MATH<x>:SPECTral:SPAN

Sets the top of the frequency span to a value that is closest to the specified value
Or queries the specified math waveform's current frequency span value

MATH<x>:SPECTral:SUPPress

Sets or queries the phase suppression threshold

MATH<x>:SPECTral:UNWRap

Enables or disables or returns the state of the phase unwrap of the spectral
analyzer output data

MATH<x>:SPECTral:WINdow

Sets or queries the window function used to multiply the input data to the spectral
analyzer

MATH<x>THRESHold Sets or queries the comparable threshold for converting the math signal to digital
form
MATH<x>:UNITString Sets or queries the units used for the math waveform; command overrides the

default unit string

MATH<x>:VERTical:POSition

Sets or queries the specified math waveform vertical position

MATH<x>:VERTical:SCAle

Sets or queries the specified math waveform vertical scale (per div)

MATHArbflt<x>:FILepath Sets the file path for a file of filter coefficients and reads the file
MATHArbflt<x>:READFile Forces a reread of the filter file for the specified arbitrary filter

MATHVAR? Sets or queries all 8 numerical values you can use within math expressions
MATHVAR:VAR<x> Sets or queries a numerical value you can use within math expressions
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Measurement Command Group

Use the commands in the Measurement Command Group to control the automated
measurement system.

Up to eight automated measurements can be displayed on the screen. In the
commands, these measurement readouts are named MEAS<x>, where <x> can be
1 through 8.

In addition to the eight displayed measurements, the measurement commands let
you specify an additional measurement, IMMed. The immediate measurement
has no front panel equivalent. Immediate measurements are never displayed.
Because they are computed only when needed, immediate measurements slow the
waveform update rate less than displayed measurements.

Whether you use displayed or immediate measurements, use the VALue query to
obtain measurement results.

Measurement commands can set and query measurement parameters. You can
assign parameters, such as waveform sources and reference levels, differently
for each measurement.

Table 2-33: Measurement commands

Command Description
MEASUrement? Returns all measurement parameters
MEASUrement:ANNOTation:IMMEDSTAte Sets or queries the state of immediate measurement annotation

MEASUrement:ANNOTation:NUMX?

Returns the number of horizontal measurement annotations being displayed

MEASUrement:ANNOTation:NUMY?

Returns the number of vertical measurement annotations being displayed

MEASUrement:ANNOTation:STATE

Sets or queries the state of visible measurement annotations

MEASUrement:ANNOTation: TYPe

Sets or queries the type of annotations being used

MEASUrement:ANNOTation:X<x>?

Returns the value of the specified annotation

MEASUrement:ANNOTation:Y<x>?

Returns the value of the specified annotation

MEASUrement:GATing

Sets or queries the measurement gating

MEASUrement:IMMed?

Returns all immediate measurement setup parameters

MEASUrement:IMMed:DELay?

Returns information about the immediate delay measurement

MEASUrement:IMMed:DELay:DIREction Sets or queries the search direction to use for immediate delay measurements

MEASUrement:IMMed:DELay:EDGE[1]

Sets or queries the slope of the edge used for immediate delay “from” waveform
measurements

MEASUrement:IMMed:DELay:EDGE2

Sets or queries the slope of the edge used for immediate delay “to” waveform
measurements

MEASUrement:IMMed:METHod

Specifies or queries the method used to calculate the 0% and 100% reference level
for immediate measurements

MEASUrement:IMMed:NOISe

Sets or queries the location of the noise measurement on the eye waveform

MEASUrement:IMMed:REFLevel?

Returns the reference levels
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